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Oilfield Research Laboratories 

GENERAL INFORMATION & SUMMARY 

Company 

Location 

__ C_R_A~,_I_n_c_o_r"""p'---o_r_a_t_e_d _____ Leas,.._ ___ L_o_r_m_o_r _____ Well No __ l __ _ 

150' EWL & 400 1 NSL, SE¼ 

Section'---"'l'--_ Twp 

Name of Sand -

25S 21E Bourbon Rge_=-"------- County __________ _ State Kansas 

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 Sanlf: 
Permeability Range 

Millidarcys 

0 - 5 
5 - 10 

10 - so 
so - 100 

100 & above 

Average Permeability Millidarcys 

Average Percent Porosity 

Average Percent Oil Saturation 

Average Percent Water Saturation 

Average Oil Content, Bbls./ A. Ft. 

Total Oil Content, Bbls./ Acre 

Feet 

13.3 
5.0 

11.3 
3.6 
2.0 

- - - - - .. 

Average Percent Oil Recovery by Laboratory Flooding Tests 

Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. 

Total Oil Recovery by Laboratory Flooding Tests, Bbls./ Acre - -

Cum. n. 

13 . 3 
18.3 
29.6 
33 .2 
35.2 

Total Calculated Oil Recovery, Bbls./Acre - (_Prj.mca,ry_ &_ Secq,ndjl.rX) _ 

Packer Settin,, Feet -

Vlscolity, Centipoiaes @ 

- - - - - -
- - - - - -

A. P. I. Gravity, de1ree1 @ 80 'I' - - -

Elevation, l'eet -

Bartlesville 

658 . 0 

700.6 

658 .8 

699 . 5 

35 .2 

13 . 4 

26 . 6 

18 . 5 

38 . 0 

42 .1 

549 . 

19 ,884 . 

11 . 3 

180 . 

2,410 . 

4,380 . 
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Fresh water mud was used as the circulating fluid while taking 

this core. The core was sampled and the samples sealed in cans by a 

representative of Oilfield Research Laboratories . The well was drilled 

in virgin territory. 

FORMATION CORED 

The detailed log of the formation cored is as follows: 

Depth Interval, Description 
Feet 

658.0 - 658.8 - Sandy shale. 

658.8 - 661.0 - Light brown, slightly shaly sandstone . 

661.0 - 661.3 - Sandy shale. 

661.3 - 665.6 - Light brown, shaly sandstone. 

665.6 - 669.6 - Brown, laminated, slightly shaly sandstone . 

669.6 - 671.0 - Sandy shale. 

671.0 - 673.6 - Brown, slightly shaly sandstone with a vertical fracture 
from 673.0 to 673 . 6. 

673.6 - 677.0 - Brown, laminated, shaly sandstone with a vert i cal 
fracture. 

677.0 - 679.8 - Laminated sandstone and shale with a vert ical f racture 
from 677.0 to 677.8. 

679.8 - 682.0 - Brown, slightly shaly sandstone . 

682.0 - 684.6 - Brown to dark, carbonaceous sandstone . 

684.6 - 692.6 - Dark carbonaceous sandstone. 

692.6 - 696.6 - Dark carbonaceous, slightly calcareous sands t one. 

696.6 - 699.5 - Dark carbonaceous, conglomeratic sandstone . 

699.5 - 700.6 - Shale. 

Coring was started at a depth of 658.0 feet in sandy shale and 

completed at 700.6 feet in shale. For the most part, the pay i s made 
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up of brown, laminated, 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 40.8 and 5.0 millidarcys respectively; the overall average 

being 26.6 (See Table III). By observing the data given on the core-

graph, it is noticeable that the sand has an irregular permeability 

profile. The permeability of the sand varies from impermeable to a 

maximum of 107. millidarcys. 

PERCENT SATURATION & OIL CONTENT 

The sand in this core shows a good weighted average percent oil 

saturation, namely, 38.0. The weighted average percent oil saturation 

of the upper and lower sections is 36.3 and 40.4 respectively. The 

weighted average percent water saturation of the upper and lower sec-

tions is 42.l and 42.l respectively; the overall average being 42.1 

(See Table III). This gives an overall weighted average total fluid 

saturation of 80.l percent. 

The weighted average oil content of the upper and lower sections 

is 545 and 555 barrels per acre foot respectively; the overall average 

being 549. The total oil content, as shown by this core, is 19,884 

barrels per acre of which 8,615 barrels are in the pay sand section 

(See Table III) . . 

LABORATORY FLOODING TESTS 

The sand in this core responded to laboratory flooding tests, as 

a total recovery of 2,410 barrels of oil per acre was obtained from 

13.4 feet of sand. The weighted average percent oil saturation was · 
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reduced from 41.3 to 30.0, or represents an average recovery of 

11.3 percent. The weighted average effective permeability of the 

samples is 6.40 millidarcys, while the average initial flu i d pro-

duction pressure is 29.3 pounds per square inch (See Table V) . 

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

of the 36 samples tested, 19 produced water and 14 oil. This in-

dicates that approximately 39 percent of the sand represent ed by 

these samples is floodable pay sand. The tests also show that the 

sand has a wide variation in effective permeability to water . 

CONCLUSION 

Based on the results of the labora:t·(o_ry tests it appears that 

efficient primary and secondary operations in the vicinity of thi s 

well should recover approximately 4,380 barrels of oil per acre or 

an average of 327 barrels per acre foot from the 13.4 feet of flood -

able pay sand analyzed in this core. These recovery values were 

calculated using the following data and assumptions: 

Original formation volume factor 

Reservoir water saturation, percent 

Average porosity, percent 

Oil saturation after flooding, percent 

Performance factor, percent 

Net floodable pay sand, feet 

1 . 06 

25.0 

19.9 

30.0 

50.0 

13 . 4 

This core shows a pay sand section having a good oil saturation, 

a moderate water saturation and a wide variation in effecti ve perm-

eability to water. 
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RESULTS OF SATURATION & PERMEABILITY TESTS 

TABLE 1-B 

Company CRA, Incorporated Lease Lormor Well No. __ 1 __ _ 

Sample Depth, Effective Percent Saturation Oil Content Perm., Feet of Sand Total Oil Perm. 

No. Feet 
Porosity 

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

1 659.1 20.7 13 49 62 208 49. 0.8 0.8 166 39.20 
2 660.1 19.5 21 46 67 318 48. 1.4 2.2 446 67.20 
3 662.l 14.9 25 73 98 289 44. 1 .3 3.5 376 57.20 
4 663.1 18.4 24 46 70 342 20. 1.0 4.5 342 20.00 
5 . 664.1 19.3 so · 42 92 748 80. 1.0 5.5 748 80.00 
6 '665 .1 20.1 40 38 78 623 23. 1.0 6.5 623 23.00 
7 666.1 20.0 41 38 79 636 17. 1.0 7.5 636 17.00 
8 667.1 20.0 32 40 72 496 44. 1.0 8.5 496 44.00 
9 668.1 19.5 41 38 79 620 74. 1.0 9.5 620 74.00 

10 669.1 24.0 35 30 65 651 102. 1.0 10.5 651 102.00 
11 671.1 21.8 54 30 84 914 72. 0.6 11.1 548 43. 20 , 
12 672.1 21.9 52 25 77 883 107. 1.0 12.1 883 107.00 
13 673.l 18.3 41 43 84 581 8.0 1.0 13.l 581 8.00 
14 674.1 15.6 32 52 84 387 2.2 1.0 14.1 387 2.20 
15 675.1 17.0 33 47 80 435 6.3 1.0 15.1 435 6.30 
16 676.1 15.4 31 55 86 370 5 .0 1.4 16.5 518 7 .00 . 
17 680.l 20 .9 45 28 73 729 21. 0.8 17.3 583 16.80 
18 681.1 17.1 36 44 80 477 26. 1.4 18 .7 669 36.40 
19 682.l 21.5 48 28 76 800 44. 0.6 19.3 480 26.40 
20 683.1 19 .9 48 38 86 740 8.7 1 .0 20.3 740 8.70 
21 684.1 21.1 42 28 70 687 84. 1.0 21.3 687 84.00 
22 685.1 18.3 47 32 79 666 2.4 1.0 22.3 666 2.40 
23 686.1 17.7 57 37 94 782 2.2 1.0 23 . 3 782 2.20 
24 687.1 20.2 53 21 74 829 5.1 1.0 24.3 829 5.10 
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RESULTS OF SATURATION & PERMEABILITY TESTS 

TABLE 1-B 

Company CRA, Inc orporated Lease Lo r mo r Well No. 1 

Sample Depth, Effective Percent Saturation Oil Content Perm., Feet of Sand Total Oil Perm. 

No. Feet 
Porosity 

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

25 689 . 1 18.6 51 28 79 , 735 3 . 9 l oO 25 . 3 735 3 . 90 
26 689 cl 1 6 . 6 35 51 96 451 1 . 8 1 . 0 26 . 3 451 1 . 80 
27 690 cl 20 . 0 48 29 7 7 744 4 o2 l oO 2 '7e 3 744 4 . 20 
28 691 . 1 1 5 . 5 27 . 6(1 87 324 1 . 7 1 . 0 28 . 3 324 1 .70 
29 692 . 1 1 8 . 3 46 37 83 653 1 . 3 1 . 0 29 . 3 653 1 .30 
30 693 .1 19 . 2 39 29 68 580 1 . 0 l <O 30 . 3 580 1 . 00 
31 69 4 .1 16.1 37 41 78 4 61 3 . 2 1 . 0 31 . 3 461 3 . 20 
32 695 .1 18 . 6 12 54 66 1 73 Imp . 1 . 0 32 . 3 1 73 0 . 00 
33 696 ., 1 15 . 3 45 31 76 534 6 . 1 1 . 0 33 . 3 534 6 . 10 
34 697. 1 14 . 1 34 64 98 3 72 2 . 6 1 . 0 34 . .3 372 2 . 60 
35 698 .1 16 . 6 35 63 98 451 33 . 1 . 0 35 . 3 451 33 . 00 
36 699. 1 1 8. 4 40 56 96 5 71 0 . 60 0 . 9 36 , 2 514 0 . 54 

Total ------ 19,884 



Company CRA, Incorporat ed 

Depth Interval, 
Feet 

65808 - 684 . 6 

684.6 - 699.5 

658.8 - 699.5 

Depth InterftJ, Feet ot Core 
l'eet AnalYRd 

658 . 8 - 684.6 21 . 3 

684.6 - 699.5 l4 o9 

658 . 8 - 699.5 36.2 

&:-~-

Oilfield Research Laboratories 
SUllDIABY OP PBUIBABILITY A SATUliTION 'l'BBTB 

TABI.Bm 

Lease Lormor 

Feet of Core Average 
Analyzed Permeability, 

Mlllidarcys 

2l o3 40 , 8 

l3 o9 5.0 

35.2 26 .6 

Avera,e Average Average 
Percent Percent Oil Percent Water 
Porosity Saturation Sa~tlon 

19 "1 36 . 3 42 .1 

1 7. 5 40 . 4 42.l 

18. 5 38 . 0 . 42 ol 

Well No. 1 

Permeability 
Capacity 

Ft. X Md. 

869 060 

69.04 

938.64 

Average Total 6n 
Oil Content Content 
BbL/A. Ft. Bbls./Ai::re 

545 · 11,615 

555 8 , 269 

549 19,884 
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TABl.aff 

CRA, Incorporated Leae Lormor WIIII.Jllt. ___ 1 _____ _ 
Cornpln7 -------~-------------------

OrlllnalOllSatunllm 00:Reeo,., Salm ..... Vo1ala llllllal 
JllfadlN ot .... N ftd4 Samllle Depth, 
Pcawlty ... ....... ....... Ro. l'eet 

1' BbJL/A.ft. 1' BbJL/A.ft. 1' 1' BIIL/A.ft. .... , • .s rem: ,v_.. -r!!~~ Oil ...... .. 
- -

1 659.1 20.5 14 222 0 0 14 80 222 121 3 . 90 20 
2 660.l 19 . 5 21 318 0 0 21 76 318 .132 6 . 90 20 
3 662 . 1 15.0 26 302 0 0 26 70 302 194 11 , 70 20 
4 663 .1 18 . 9 25 366 0 0 25 . 69 366 119 3 . 30 20 
5 664.1 1 9. 5 50 756 22 333 28 71 423 1 85 4 . 90 20 
6 665 el 19 . 7 40 611 10 153 30 67 45 8 25 0 . 600 40 
7 666 . 1 19 . 5 41 620 14 212 27 67 408 54 l o50 40 
8 667 .1 20 . 4 32 506 7 111 25 73 395 398 9 o'80 20 
9 668 . 1 20 . 0 41 636 10 155 31 67 481 216 5 . 50 20 

10 669 . 1 . 23 . 6 35 640 13 238 22 74 402 420 40 . 00 20 
11 671 . 1 21 . 4 54 896 27 448 27 69 448 iOl 13.30 - 20 
12 672 . 1 21 . 6 52 872 26 436 26 70 436 221 12. 80 10 
13 673 . 1 18 . 8 41 5 97 2 29 39 60 568 7 0 . 300 40 
14 674.1 15 . 4 33 394 0 0 33 55 394 0 Imp . -
15 675 . 1 1 7 . 5 33 448 3 41 30 68 407 3 0 ~200 so 
16 676.1 15 . 4 31 370 0 0 31 58 370 0 Imp . -
1 7 680 . l 20 . 4 45 711 19 300 26 70 411 14 0 . 300 30 
18 681 . 1 17.5 36 489 5 68 31 66 421 30 0 . 700 20 
1 9 682 . 1 20 . 9 48 777 2 32 46 44 745 26 0 . 700 40 
20 683 . 1 20 . 0 48 745 0 0 48 47 745 3 0 . 200 50 
21 684 . 1 20. 7 42 6 73 5 80 37 56 593 17 0 . 500 40 
22 685.1 18 . 5 47 674 0 0 47 34 674 0 Imp . -
23 686 . 1 1 7. 6 58 791 0 0 58 39 791 0 Imp 0 -
24 68 7. 1 20 . 0 . 53 823 0 0 53 22 823 0 Imp . -

1fota: oo,-cumc .... ,, 11 

._Volulm al ..- NC»va.S .at a. time ot INlll1DW!ib 4 .....,. 
M--DelienoJDed_ ......... ..__ ....... wbleballD ................ 



DSULTIIOW~noGIIIINlnnl 

TMIUIW 

CRA, Incorporated i... Lormor 'INlJIL __ l _____ _ 

Tallw llllla1 Odpw OJlltilt.11 ...... 00B1 ll>NI, . .............. 8amDle J)eptb, llflladlw ot ....... 111114 
Ro. Peet .... • ·-1' Jtia./A.ft. 1' Bia/A.ft. 1' 1' .....,A.ft. B .... 911 ?CF..,, .. • Oil ...... .. 11r--- --

25 688 . 1 18 . 8 53 773 0 0 53 29 773 0 Imp. -
26 689.l 16.6 35 451 0 0 35 so 451 0 Imp . -
27 690 .1 20 . 3 46 724 0 0 46 33 724 0 Imp . - . 

28 691.1 15.4 27 322 0 0 27 . 63 322 0 Imp . -
29 692.1 18.4 47 671 0 0 47 39 671 0 Imp . -
30 693 . l 19 . 0 · 40 589 0 0 40 32 589 0 Imp . -
31 694 .1 16 . 0 40 496 0 0 40 43 496 0 Imp . -
32 695 .1 18 . 8 13 190 0 0 13 56 190 0 Imp. -
33 696 .1 15.4 43 513 0 0 43 33 513 0 Imp . -
34 697 .1 . 14.0 37 401 0 0 37 60 401 0 Imp . -
35 698 .1 16 . 8 36 469 0 0 36 62 469 0 Imp . -
36 699 . 1 18 . 6 41 591 0 0 41 54 591 0 Imp . -

-

lfota: 
._Volmm of water ;a»ua.t .It a. time al • I ,.a RCUWCLJ. b:,,.... ............ WDJlla wlildaalll.' I 2 IN --lllllalall. 
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SUMJIIABY OP' LABOBATOJlY FLOODING TBSTll 

TABLE V 

CCJmpeny. _____ C_R_A_,_I_n_c_o_r_p_o_r_a_t_e_d __________ uLea ...... -e~ ___ L_o_r_m_o_r ______ _ 

Depth IntenaJ, I'.-

Feet af Core Ana].Jled 

Avena&e Percent Porosity 

Aftl'al'e Percent Original Oil Saturation 

Aftl'al'e Percent Oil .Recovery 

Awn,e Percent Residual Oil Saturation 

Awn&e Peftent Residual Water Saturation 

Awnae Percmt Total Residual Fluid Saturation 

A'ftl'8&e <>rf8inal Oil Content, Bbls./ A. Ft. 

Average Oil Recovery, Bbls./ A. l't. 

Aven&e Residual Oil Content, Bbls./ A. Ft. 

Total Original Oil Content, Bbls./ Acre 

Total Oil Recovery, Bbls./ Acre 

Total Besldu,al Oil Content, Bbls./ Acre 

Avera,e Effective Permeability, Millldarcys. 

Aftl'&l'J Initial l'luid Production Pressure, p.s.l. 

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

658.8 - 684.6 

13 . 4 

19 . 9 

4l o3 

llJ 

30.0 

66.3 

96 o3 

635. 

1 80 . 

455 . 

8, 615 . 

2 , 41 0 0 

6, 205 . 

6 040 

29 . 3 

Well No 1 -----
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