
HICKORY CREEK OIL COMPANY 

CORE ANALYSIS REPORT 

WELL NO. HCO-91 



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

Hickory Creek Oil Company 
1128 Main Street 
Parsons, Kansas 67357 

Gentlemen: 

January 19, 1980 

Enclosed herewith is the report of the analysis 
of the rotary core taken from Well No. HC0-91, and 
submitted to our laboratory on December 19, 1979. 

Your business is greatly appreciated. 

SAM/tern 

4 c to Parsons, Kansas 
1 c to Chanute, Kansas 

Very truly yours, 

~ s;;;_CH LA~ORATORIES 

Sanford A. Michel 

- REGISTERED ENGINEERS • 
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GENERAL INFOllMATJON a SUJOIAJlT 

Hickory Creek Oil Company HCO 91 Compar17 _....:.;.=.... ___ ...JL-__,;. ______ __. __ ......_ __ Le·--'------------- Well No -

Location 

Section ... -__ Twp ___ R,e, ________ County ___________ State ... .__ _____ _ 

Eleva&ft. Feet • 

Name ot Sand -

Top of Core • 

Bottom of Core 

Top of Sand - • • - - - • 

Bottom of Sand 

Total Feet of Permeable Sand 

Total Feet of Floodable Sand - • - • • 

Distribution of Permeable Sand: 
Permeability Range 

Millldarcys 

0 20 
20 50 
50 100 

100 200 
200 400 

Avcr~e Permeability Millidarcys 

Average Percent Porosity 

Average Percent Oil Saturation 

Average Percent Water Saturation 

Feet 

14.2 
12.2 

4.5 
3.6 
2.0 

- - - -

Cum.FL 

14.2 
26.4 
30.9 
34.5 
36.5 

Average Oil Content, Bbls./A. Ft. 

Total Oil Content, Bbls./ Acre 

- - - - - - - - - - -

Avera1e Percent Oil Recovery by Laboratory Floodin, Tests 

Avera1e 011 Recovery by Laboratory Floodin, Tests, Bbls./ A. FL 

Total 011 Recovery by Laboratory Floodin, Tests. Bbls./ Acre - - - -

Total Calculated OU Recovery, Bbla./ Acre - - - - - - -

163.0 

203.6 

164.0 
203.6 

36.5 

22.9 

51. 3 

19.7 

49.1 
31.7 

746. 

27,245. 

12.6 

196. 

4,479-
See "Cal culated 

Recovery" Section. 
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The core was sampled and the samples sealed in plastic 

bags by a representative of the client. 

FORMATION CORED 

The detailed log of the formation cored is as follows: 

Depth Interval, 
Feet 

163.0 - 164.0 

164.0 - 165.1 

165.1 - 166.1 

166.1 - 168.0 

168.0 - 170.6 

170.6 - 171.4 

171.4 - 173. 8 

173.8 - 177. 7 

177.7 - 185.8 

18 5. 8 - 186. 8 

186.8 - 187.9 

187.9 - 188.8 

188.8 - 190.0 

190.0 - 203.6 

Description 

Gray sandy shale. 

Brown slightly shaly sandstone. 

Gray very shaly sandstone. 

Brown and gray laminated sandstone and 
shale. 

Dark brown sandstone. 

Light brown shaly sandstone. 

Dark brown sandstone. 

Grayish brown shaly sandstone. 

Brown sandstone. 

Grayish brown slightly s haly sandstone. 

Gray sandy shale. 

Brown sandstone. 

Gray sandy shale. 

Dark brown sandstone. 

LABORATORY FLOODING TESTS 

The upper portion of the sand in this core responded well, 

relative to the lower portion of the sand, to laboratory flood-

ing tests, as a total overall recovery of 4,479 barrels of oil 

per acre was obtained from 22.9 feet of sand. The weighted av-

erage percent oil saturation was reduced from 50.2 to 37.6, or 

represents an average recovery of 12.6 percent. The weighted 
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average effective permeability of the samples is 0.84 milli-

darcys, while the average initial fluid production pressure is 

30.2 pounds per square inch (See Table V). 

By observing the data given in Table IV, you will note 

that of the 38 samples tested, 24 produced water and oil, and 

5 samples produced water only. This indicates that approxi-

mately 63 percent of ·the sand represented by _these samples is 

floodable pay sarid. The tests also show that the sand has a 

relatively low permeability profile. 

Please note that the coregraph presents residual oil 

saturation instead of recovery, as in the past. 

CALCULATED RECOVERY 

It would appear from a study of the core data, that ef-

ficient primary and waterflood operations in the vicinity of 

this well should recover approximately 7,780 barrels of oil per 

a cre . Thi s i s an average r e covery of 318 barrel s per acre foot 

from 22.9 feet of floodable sand analyzed in this core. 

These recovery values were calculated using the following 

data and assumptions: 

Original formation volume factor, estimated 

Reservoir water saturation, percent, estimated 

Average porosity, percent 

Oil saturation after flooding, percent 

Performance factor, percent, estimated 

Net floodable sand, feet 

1.03 

15-1/~,.... 
20. 3/~J. 

37.6/ 3~. 

\, 45.0 

22. 9 /29.c 



Oilfield Research Laboratories 

RESULTS OF SATURATION & PERMEABILITY TESTS 

TABLE 1-B 

Company ___ H_i c_k_o_ry~C_r_e_e_k_0_1_· l_C_om__.p,__an_,!..y _ _ __ Lease ____ D __ __ ?'---_______ Well No. HC0-91 

Sample Depth, Effectiv Oil Content Penn., Feet of Sand Total Oil Perm. 

No. Feet 
Porosity 

Bbls. / A Ft, Mill. Content Capacity 
Percent Oil Wa Total Ft. Cum. Ft. Ft. X md. 

1 164.5 17.4 54 36 90 729 10. 1.1 802 11.00 
2 165.5 13.0 44 ~4 . 88 444 0.40 2.1 444 0.40 
3 166.5 17.5 45 40 85 611 12. 3.0 550 10. 80 
4 • 167. 5 18.8 53 -3-:c- 84 773 8.5 4.0 773 So 50 
5 168.5 20.8 47 22 69 758 19. (i . 5.0 758 19.00 
6 169.2 22.0 46 25 71 785 43. ..l).,J 6.o 785 43.00 
7 170.5 18.4 54 33 87 771 68. o.6- 6.6 463 40. 80 
8 171.6 19.8 46 32 78 707 38. (o.6 7.2 424 22.80 
9 172.5 19.2 51 27 78 760 13. 8.2 760 13.00 

10 1730 5 21. 3 53 22 75 876 49. 8 9.0 701 39.20 
11 174. 5 16.9 37 49 86 485 9.2 10.0 485 9.20 
12 175. 5 17.7 53 42 95 728 9.5 11.0 728 9. 50 
13 176. 8 16.4 41 46 87 522 0.50 12.1 574 0.55 
14 177.5 18.1 52 40 92 730 7.s 12.9 584 6.24 
15 178. 5 19.8 55 32 87 845 17. 14.2 1099 22.10 
16 179.5 19.8 57 30 87 876 14. 15. 2 876 14.00 
17 180.5 22.1 50 21 71 857 46. 16.2 857 46000 
18 181.5 21.1 51 26 77 835 24. 1 7. 2 835 24.00 
19 182.5 18.4 42 47 89 600 12. 18.2 600 12.00 
20 183.5 20.2 50 32 82 784 24. 19.2 784 24.00 
21 184.5 17.9 50 41 91 694 45. 20.2 694 45000 
22 18 5. 5 21. 2 57 24 81 938 41. 21.0 750 32.80 
23 186.5 22.4 54 -29- 83 9.38 15. 22.0 938 15.00 
24 188.5 20.1 49 24 73 764 65. 22.9 688 58. 50 
25 190.5 20.0 56 19 75 869 54. 23.9 869 54.00 
26 191. 5 20. 61 17 78 989 47. 24.9 989 47.00 
27 192.5 20.1 60 15 75 936 31 . • 2 5.9 936 31.00 
28 193.5 18.3 56 - 28 84 795 25. 26.9 795 25.00 
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RESULTS OF SATURATION & PERMEABILITY TESTS 

TABLE 1-8 

Company __;Hc:....i_c_k_o_ry.,,___C r_e_e_k_0_i_l_C_o_m.....,p_an__,,_y _____ Lease _-__ D __ ~__;? __________ Well No. HC0-91 

Sample Depth, Effective Pen::ent Saturation Oil Content Penn., Feet of Sand Total Oil Perm. 

Feet 
Porosity 

Bbls. / A Ft. Mill. Content Capacity 
No. Peteent Oil Water Total Ft. Cum. Ft. Ft. X md. 

IP ft B,/ 711 i lo?~f /979,9" 
29 194-5 23. 2 45 25 70 810 41. 1.0 27.9 810 41.00 
30 1950 5 21.9 37 30 • 67 629 52. 1.0 28.9 629 52.00 
31 196.5 22.7 44 27 71 775 113. 1.0 29.9 775 113.00 
32 197.5, 22.2 45 .2S 7Q_ 775 57. I\. 1.0 I 30.9 . 775 57.00 I 

33 198.5 20.2 46 77 721 25. 1.0 31.9 721 25.00 
34 199.5 24.6 39 69 744 336. 1.0 32. 9 744 336.00 
35 200.5 24.5 35 82 665 218. 1.0 33.9 665 218.00 
36 201. 5 16.7 53 90 687 170. 1.0 34.9 687 170.00 
37 202.5 15.6 50 38 88 605 111. 1.0 3 5. 9 605 111.00 
38 203.5 13.1 48 40 88 488 109. o.6 36.5 293 65.40 
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Hickory Creek Oil Company HC0-91 Compan7 ------"-______ _.. __ ...::_.. ___ ____ Lease _____________ Well No. ______ _ 

Depth Interval. 
Feet 

164.0 - 193.0 
193.0 - 203.6 
164.0 - 203.6 

Depth Interval, 
l'eet 

164.0 - 193.0 
193.0 - 203.6 
164.0 - 203.6 

Feet of Core 
AnalY7,ed 

25.9 
10.6 

36.5 

l'eel of Core 
Analyzed 

25 .9 
10.6 

36 .5 

Averap 
Percent 
Porosity 

19. 3 

20.6 

19.7 

Avera,e 
Percent Oil 
Saturation 

50. 7 
45. 2 
49.1 

Averaae Permeability 
Permeability, Capadt7 
lllWdarcya Fl x Md. 

25.5 659.39 
114.5 1,213.40 

51. 3 1,872.79 

Aven,e Avera,e Total Oil 
Percent Water Oil Content Content 

Saturation Bbl/A. n. Bbls./Aae 

31.4 762 19,746 

32.3 707 7,499 
31.7 746 27,245 
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RESUL1'8 OF LABORATORY n.OODINO TESTS 

TABLE IV 

- n ~? Hicko ry Cr eek Oi l Company ~mp&ny----~------~-----'-'-- ---- Lease _ ___ _ ______ Well No. HC 0-91 

Sample 
No. 

Depth, 
Feet 

I 
Effective Original Oil Saturation j __ o_u_n_ec_ov_c_ry_-4-__ n_e_sid_u_al_S_atu_r_au_on _ _ 
Porosity I 
Percent % Bbls./ A. Ft. 

Volume Inlttal 
of Effective nutd 

Water Permeabili Production 
% % Bbl.,./ A. Ft. Recovered Millidarcys Pressure 

Oil Water cc• Lbs./Sq./In. 
% Bbls./ A. Ft. 

r.--~- -----1----1-------, ---+----1---J--r--- 1-------t----+------ t--- - - 1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

164.5 
165. 5 
166. 5 
167.5 
168.5 
169.2 
170. 5 
171.6 
172.5 
1 73. 5 
174. 5 
175.5 
176. 8 
177.5 
178. 5 
179.5 
180. 5 
181.5 
182.5 
183.5 
184.5 
185.5 
186.5 
188.5 
190.5 
191 . .5 
192.5 
193.5 

17. 2 54 
13.1 44 

-17. 8 45 
18 . 4 53 
20.6 47 
22.0 46 
18.6 54 
20.0 46 
18. 9 51 
21.1 53 
17.0 37 
1 7. 7 53 
16.6 41 
1 7. 8 53 
19.6 55 
19.7 57 
22.1 50 
20. 9 51 
18.3 42 
20.2 50 
18 .1 50 
21. 0 57 
2-2. 2- 54 
20.2 49 
20. 3 56 
21. 0 61 
20.3 O 
18. 3 56 

721 
447 
621 
757 
751 
785 
779 
714 
748 
868 
488 
728 
528 
732 
836 
871 
857 
827 
596 
784 
702 
929 
93 0 
768 
88 2 

0 
0 

12-
0 

1 5 
15 
21 
16 
20 
22 

0 
0 
0 
0 

l J 
17 
20 
15 
11 
10 
16 
14 

0 
11 
14 
11 
15 

0 

0 
0 

166 
0 

240 
256 
303 
248 
293 
360 

0 
0 
0 
0 

198 
260 
343 
24.3 
156 
157 
225 
228 

0 
172 
220 
1 
23 

0 

54 

53 
) 

31> 
33) 
3(1 
31 
31 
37 
53 
41 

Notea: co--eublc centtmetm. ,t •"a ,, r; • ./ -<' 
•-Volume of water recovered at the time of maximum oll reeovery • ./~ p J 

••-Determined b7 pa.Mina water throueh sample which still contalm realdual oil. '7 

40 
46 
63 
35 
66 
65 
62 
50 
63 
67 
58 
40 
46 
41 
52 
58 
64 
50 
52 
32 
48 
37 
32 
57 
53 
4 
43 
33 

721 
447 
45 5 
757 
511 
529 
476 
466 
455 
508 
488 
728 
528 
732 
638 
611 
514 
584 
440 
627 
477 
701 
930 
596 
662 
81 
709 
79 5 

0 
0 

30 
18 
12 

106 
20 
20 
12 
62 

0 
0 
0 
0 
4 
4 

26 
6 
6 
8 

12 
20 

0 
72 
48 

11 
4 
0 

Imp. 
Imp. 

0.45 
o. 30 
0.1 5 
2.70 
0. 30 
o. 45 
0.15 
1.05 

Imp. 
Imp. 
Imp. 
Imp. 

0.15 
0.1 5 
0.45 
0.15 
0.15 
0.15 
0.22 
0.30 

Imp. 
1.50 
0.90 
2.2 
0.15 

Imp. 

20 
40 
20 
20 
30 
25 
30 
15 

30 
45 
25 
40 
25 
30 
25 
25 
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RESULTS OF LABORATORY FLOODING TESTS 

TABLE IV 

~mpaD7-~H=i~c~k~o~ry-~C~r~e~e_k~0~i=l~C~o=m=p=an=y"---- ----- Lease ___ -_n __ ~_...,?'------- Well No. ___ H~C_0_-.-.:.9_1 __ 

Original Oil Saturation Oil Recovery Residual Saturation 
Sample Depth, Effective 

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

Oil Water -
/S-~ 

29 194-5 23.2 45 810 3 54 
30 195.5 21.8 37 626 2 34 
31 196.5 23.0 44 785 2 36 
32 197. 5 22.2 45 775 3 52 
n l J.8 . 5 20.0 46 714 0 1. ,_ 0 

QJ;r 199.5 24.4 9 738 0 0 
35 200. 5 24·. 7 35 671 0 0 
36 201. 5 17.0 53 699 10 132 
37 202.5 15. 9 50 617 0 0 
38 203.5 13.1 48 488 0 0 

Notes: co-cubic centimetm. 
•-Volume af water recovered at the time of maximum all recovery. 

••-n.tarmtned by DUlhur water throwth aample which ottll containa residual ot1. 

42 46 756 
35 58 592 
42 47 749 
42 53 723 
46 50 714 
39 58 738 
35 61 671 
43 46 567 
50 47 617 
48 44 488 

Volume Initial 
of Effective nu1d 

Water Permeability Production 
Recovered Millidarcya .. Pressure 

cc• Lbs./Sq./In. 

£:~,c)t> 

50 1.12 45 
20 0.52 45 
70 1.42 35 

190 3.90 25 
88 1. 57 25 

266 12. 21 20 
272 20.99 20 

56 0.90 35 
46 1. 50 30 
0 Imp. -
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8UJOIARY OP LABOllATOllY FLOODING TESTS 

TABLE V 

Company Hickory Creek Oil Company uLeu--e~------------- Well No, __ H_C_0_-_9_1 ___ _ 

Depth Interval, Feet 

Feet of Core Analyzed 

Averace Percent Poroelty 

Average Percent Ortcinal Ofl Saturation 

Avera,e Percent Oil Recovery 

Aver-ace Percent Residual 011 Saturation 

Averaae Pereent Residual Water Saturation 

Aven:ce Percent Total Residual nutd Saturation 

Average Ortctnal on Content, Bbls./ A. Ft. 

Average Oil Recover7, Bbls./ A. :n. 

>.verage Residual 011 Content, Bbls./A. Ft. 

Total ~inal on Content, Bbla./ Acre 

Total Oil Recovery, Bbls./ Acre 

Total Residual Oil Content, Bbls./ Acre 

Average Effecti\'e Permell'bill iy, Millldarcys 

.o\vera1e Initial Fluid Production Pressure, p.s.1. 

164. o - 193. o,::__ ___ ..... 1:::..,9~3.i.., .::::..o_--==2~0..:....:3 -~6~----=-1:.:::6~4.:..:• 0::..-..---=.:20~3:..:.•..:::.6 ____ _ 
17.9 5.0 22.9 
20.1 2lo2 20.3 

15.0 

53. 9 
90.6 

805. 

233. 
572, 

11..,4.13. 

4,171. 
10,242, 

o.63 
28 .11 

44.8 50.2 
4.0 12.6 

50.0 53.1 
90.8 90.7 

739. 791. 
62. 196. 

677. 595. 
3,695. 18,108. 

308. 4 479. 
3,387. 13,629. 

1,57 0.84 
30,2 

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