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Chanute , Kans .is 
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C. R. A., r•~. -. 
Wellington, Ka1sas _ 

CRA, Inc~rporated 
Box 445 
Wellington, Kansas 

Gentlemen: 

Enclosed herew~th 1s the r eport of the analysis 
of the Rotary core taken from the Woodward Lease, 
Well No. 8 , Bourbon County, Kan s as , and submitted to 
our laboratory on November 18 1 1965. 

Your business is greatly apprel.:i.ated. 

Very trul y yours , 

OILFJELD RESE ARCH l\BORATORlES 

BRP:rf 

2 c. - Wellington, Kan s a~ 
2 c. - Muskogee, OklahomA 
1 c. - Roy Wood 
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Oilfield Research Laboratories 

GENERAL INFORMATION & SUMMAllY 

Company CRA, In~ . Leas Woodward ___ ;_;_.....;:.;. _____ Well No,_8 __ _ 

Location 340' WEL t1 1650' NSl SW 

Section 12 Twp 25S Rge 21E County Bourbon _ _::;...;...;=--~~---- sute Kansas 
Name of Sand - - - - - - -
Top of Core - - - - - -
Bottom of Core - -

Top of Sand - - - - - • - -

Bottom of Sand 

Total l'Nt of Permeable Sand -

Total l'Nt of l'loodable Sand 

Dutribution of Permeable Sand: 
Permeability Rane• 

Mlllldarcya 

0 - lC' 
10 - so 
50 - 100 

1.00 - 300 
300 f.1 abo1; e 

Averap PermeabWty MiWdarcya -

Averap P9rcent Poroaity 

- - -
-

J'eet 

(' 
12 . f) 

5 , 0 
10 .. 0 

l . C' 

-
- - -

-
- -

Cum.n. 

5 . 0 
17. 9 
22 ., 9 
)2 . 9 
33 . 9 

- -
- -

Avera,• Percent 011 Saturation - - - - - - - - - - -
Awr11• Percent Water Saturation - - -

Averqe OU Content, Bbla./A. Ft. - - - - - - - - - -
Total on Content, Bbla./ Acre 

Averap Percent on Recovery by Laboratory J'loodin, Teat, 

Averqe On Recowr:, by Laboratory l'loodinl Testa, Bbla./ A. J't. - • 

Total Oil Recover:, by Laboratory J'loodin, Tuta, Bbla./ Acre - • 

Total Calculated OU Recover:,, Bbla./ Acn _ ( Pr.~ ma_r y _ f.r _ S c o _nd ¾ q::) . 

Pacar Bettini, J'Nt • • • • • • • - - - - - - -
Vlacollty, Centlpolaea @ - - - - - - - - - - - - - - -

A. P. I. Gravit:,, decree• @ eo • ., - - - - - --

Elevation. Feet 

Bartlesville 

619.0 

660.0 

620.0 

656.0 

33.9 

21.9 

80.6 

20.2 

35.4 

.33. 6 

551. 

19 ,209 . 

12.5 

198. 

4,340 . 

8,470. 
7 or 

I 1 5 'I," 
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Fresh water mud was used as the circulating fluid while taking this 

core . The core was ~ampled and the sample s .sealed .in plastic bags by 

an employee of Oilfield Re1',ear ch Laborator.ies ,, The well was drilled in 

virgin territory , 

FORM ATION CORED 

The detailed log of the formation cored is as follows: 

Depth Interval, Description 
Feet 

619.0 - 620 . 0 - Sandy shale . 

620.0 - 633 , 0 - Light brown , 

633.0 - 633 . 6 - Sandy shale. 

shalv sandstone , 

633 . 6 - 637.6 - Brown, slightly shaly sands tone , 

637.6 - 638.1 - Sandy shale . 

638.l - 652.0 - Dark brown, slightly laminated, slightly shaly sandstone. 

652 . 0 - 656 . 0 - Brown to dark , laminated, carbonaceous sandstone. 

656.0 - 660 . 0 - Sandy shale . 

Coring was started a t a depth of 619 . 0 feet in sandy shale and 

completed at 660 . 0 feet al s o ~n 5andy shale . This core shows a total 

of 34.9 feet of sandstone . For the most part . the pay i s made up of 

brown to dark brown , ~lightly s haly s andstone . 

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 123 . 7 and 53 . 8 rni llidarcys respectively; the overall average being 

80 . 6 (See Table II I) .. By observing the data gi ven on the coregraph, it 
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is noticeable that the sand has an irre~ular permeability profile. The 

permeability of the sand varies from impermeable to a maximum of 384. 

millidarcys . 

PERCENT SATURATION E1 OIL CONTENT 

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

saturation, namely, 35.4. The weighted average percent oil saturation 

of the upper and lower sections is 22.3 and 43.0 respectively. The 

weighted average percent water saturation of the upper and lower section: 

is 38.6 and 30.6 respectively; the overall average being 33.6 (See 

Table III). This gives an overall weighted average total fluid sat-

uration of 69.0 percent. 

The weighted average oil content of the upper and lower sections 

is 348 and 670 barrels per acre foot respectively; the overall average 

being 551. The total oil content, as shown by this core, is 19,209 

barrels per acre (See Table III). 

LABORATORY FLOODING TESTS 

The sand in this core resp0nded to laboratory flooding tests, 

as a total recovery of 4,340 barrels of oil per acre was obtained fro~ 

21.9 feet of sand. The weighted average percent oil saturation was 

reduced from 42.5 to 30.0, or represents an average recovery of 12.5 

percent. The weighted average effective permeability of the samples 

is 5.50 millidarcys, while the average initial fluid production pre~sure 

is 19.8 pounds per square inch (See Table V). 

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

35 samples tested, 31 produced water and 22 oil. This indicates that 

approximately 63 percent of the sand represent ed by these samples is· 
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floodable pay sand . The tests also show that the sand has a wide varia-

tion in effective permeabil i t y to water . 

CONCLl!SION 

Based on the results of the laboratory tests, it appears that 

efficient primary and secondary operations in the vi cinity of this well 

should recover approximately 8,470 barrels of oil per acre or an average 

of 387 barrels per acre foot from the 21.9 feet of floodable 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 

17.0 

20.0 

30.0 

50 . 0 

21.9 

This core shows a pay sand section ( 633 . 6 - 652 . 0) having a good 

oil saturation, a moderate water saturat ion and a wi de variation in 

effective permeability to water . 
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Oilfield Research Laboratories 

RESULTS OF SATURATION & PERIIEABIUTY TESTS 

TABLE 1-B 

Company CRA Inc o Lease Woodward Well No. 8 -----

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

No. Feet 
Porosity 

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

1 620.5 22 o3 10 51 61 173 31. 1 . 0 1.0 173 31 . 00 
2 621.5 21.9 17 31 48 288 135. 1.0 2.0 288 135.00 
3 622.5 18.3 33 40 73 469 93. 1.0 3 o0 469 93.00 
4 623.5 19 . 0 23 33 56 339 17. 1 . 0 4 . 0 339 17 . 00 
5 624.5 19 . 8 27 ·37 64 414 42. 1.0 5.0 414 42 . 00 
6 625.5 18.7 18 33 " 51 261 13. 1.0 6.0 261 13 . 00 
7 626.5 20 . 3 16 36 '\. 52 252 178. 1.0 7.0 252 178. 00 
8 627.5 23 o2 20 56 <( 76 360 109. 1.0 8.0 360 109.00 
9 628 .5 23.2 19 27 't. 46 342 122. 1.0 9 . 0 342 122.00 " 10 629 .5 15.0 36 59 '9 95 419 33 . 1.0 10.0 419 33.00 

11 630 .5 19.8 32 37 69 491 156. 1.0 11.0 491 156 . 00 
12 631 .5 24.4 17 31 48 322 296. 1.0 12.0 322 296.00 
13 63 2.5 23.6 22 31 '7Cj i,,5 3 402 384. 1.0 13.0 402 384.00 
14 • i-- 634.5 -- 36 - ---24.3 23 59 679 115. l o4 14 . 4 950 161.00 
15 635 .5 20.8 39 30 69 629 121. 1.0 15.4 629 121.00 
16 636.5 23.0 46 22 68 821 89. 1.0 16.4 8 21 89.00 
17 637.5 20.4 41 28 69 648 116. 0.6 17.0 388 69.60 
1 8 638 . 5 20.8 45 23 68 726 45. 0.9 17.9 654 40 .so 
19 639.5 23.0 45 21 66 803 284. 1.0 18.9 803 284.00 
20 640.5 20.7 44 24 68 706 8.3 1.0 l9o9 706 8 .30 
21 641 . 5 20.4 51 24 75 805 67. 1.0 20.9 805 67.00 
22 642. 5 21.7 49 21 70 825 57. 1.0 21.9 825 57.00 
23 643.5 20.5 53 25 78 842 20. 1.0 22.9 842 20.00 
24 644.5 24.0 57 17 74 1,062 58. 1.0 23.9 1,062 58.00 



Oilfield Research Laboratories 

RESULTS CF SATIJRATION & PERIIEABIUTY TESTS 

TABLE 1-B 

Company CRA, Inc. Lease Woedward Well No. __ 8 __ _ 

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

No. Feet 
POIOBity 

Bbls. / A Ft. llill. Content Capacity 
Percent Oil Water Total Ft. Com. Ft. FL X md. 

25 645.5 17.9 41 33 74 569 11. 1.0 24.9 569 11.00 
26 646.5 17.8 39 35 74 538 14. 1.0 25.9 538 .- 14.00 
27 647.5 20.3 43 29 72 676 22. 1.0 26.9 676 22.00 
28 648.5 20.8 46 -22 68 741 29. 1.0 27.9 741 29,00 
29 649 . 5 19.6 44 24 68 668 49. 1.0 28.9 668 49 . 00 
30 650.5 16.2 42 42 84 527 9.4 1.0 29.9 527 9.40 
31 651.5 l6 c5 so 41 91 639 12. 1.0 30.9 639 12.00 
32 652.5 19.0 45 26 71 664 2.0 1.0 31.9 664 2.00 
33 653.5 16.7 43 40 83 556 0.84 1.0 32.9 556 0.84 
34 654.5 14.2 29 68 97 319 Imp. 1.0 33.9 319 0.00 
35 655.5 17.3 22 57 79 295 0.57 1.0 34.9 295 0.57 

Total- ------ 19,209 



Company CRA Inc. 

Depth Interval. 
l'eet 

620.0 - 633.0 

633 . 6 - 656.0 

620.0 - 656 . 0 

Depth Interval, Feet of Core 
Feet Analyzed 

620 .0 - 633 . 0 13 . 0 

633 .6 - 656.0 21.9 

620 .0 - 656 .0 34.9 

Oilfield lesearcla Laboratories 
StJIOIA&Y 0.- J'mUDABILl'IT a 11.&.TOaATIOII 'l'S8TII 

T~m 

Lease Woodward 

l'eet of CCJft Average 
Analyzied Permeability. 

.llillidarcys 

13.0 123.7 

20.9 53.8 

33.9 80.6 

Averqe Avera,ie Avera,e 
Percent Percent Oil Pien:ent Water 
Porosity Saturation Saturation 

20.7 22.3 38.6 

19.9 43.0 30.6 

20.2 35.4 33.6 

Well No. 8 

Permeability 
Capacity 

n.. X Md. 

1,609.00 

1,125.21 

2,734.21 

Average Total Oil 
Oil Content Content 
Bbl/A. Ft. Bbls./Acre 

348 4,532 

670 14,677 

551 19,209 
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TABl.aff 

CRA Inc. i... Woodward WallJID. __ s _____ _ C JI , ______ _;;,;:.;;.:..z._.=.:.;~------------

W .JIN 3 2 7 DIIA. • .... ..._. 
._ __ C 

1 620.5 22.0 
-

2 621.5 22.l 
3 622.5 18.6 
4 623.5 18.9 
5 624.5 20.0 
6 625.5 18.2 
7 626.5 20.7 
8 627.5 22.9 
9 628.5 23.0 

1 0 629.5 15.4 
11 630.5 20.l 
12 631.5 24.0 
13 632.5 22.6 
14 634.5 24 . 0 
15 635.5 20.5 
1 6 636.5 22 .7 
1 7 637. 5 20.8 
1 8 638.5 20. 3 
1 9 639.5 22.6 
20 640.5 20 .5 
21 641.5 20 .7 
22 642.5 21 . 4 
23 643.5 20 . 0 
24 644.5 23 . 8 

._ ....... 
- D1 tr l 'lllr ....... 

OlfelmlOD BlltwdnD ClOBa~"a"Y 

• 
• 12 

17 
33 
23 
27 
17 
17 
20 
20 
36 
32 
18 
22 
36 
39 
46 
41 
45 
45 
44 
51 
49 
53 
-57 

Bttk./A.l'I. • Bbb./A.ft. 

204 0 0 
291 0 0 
476 6 87 
337 0 0 
419 2 31 
240 0 0 
273 0 0 
355 0 0 
356 0 0 
430 10 119 
499 4 62 
335 0 0 
386 0 0 
6 70 1 8 335 
6 20 9 143 
810 13 229 
661 17 274 
708 15 236 
788 18 315 
700 15 238 
81 9 17 272 
813 17 282 
821 19 294 

1,052 17 314 

_,.,..,... ..... ,.,. 
wlllldl llllll-lllllllaa 

..... ,~ ..... IIFlllal 
of ....... ftldd ..... .. •NJll;r ~allllll• • • BblL/A.ft. Ba:uwwwld mm: ..,.- ,!l'L .!_ Oil ..... .,,. 

12 84 204 222 13 .00 10 
17 73 291 524 37 . 60 10 
27 69 389 1 81 4 . 64 10 
23 68 337 1 85 7 , 40 10 
25 60 388 178 6.80 10 
17 65 240 45 1.25 10 
17 71 273 757 50 . 00 10 
20 73 355 139 3 . 38 10 
20 68 35b 295 14 . 00 10 
26 70 311 331 27. 80 1 0 
28 67 437 210 21 . 25 10 
1 8 73 335 578 66.60 10 
22 65 386 250 24.40 10 
1 8 65 335 276 11 .21 10 
30 66 477 101 3 . 89 10 
33 66 581 229 11.21 15 
24 66 387 122 4.60 10 
30 67 472 11 0 . 300 30 
27 65 473 176 6.10 10 
29 61 462 16 0.600 20 
34 64 547 106 4. 20 10 
32 64 531 81 2.80 10 
34 65 527 98 3.10 10 
40 58 73 8 98 3.80 10 
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CRA I n c. 1.- Woodward ,,...._ __ 8 ______ _ 
# ___ ___;~ ~~~------------------

OrtatnalODSatmdon OIP«v-., P ...... ISnP ....... VGllala IDlllal 
8mlllla DepCb. llr!lidtlw ,,, ..,.._ 1'11114 .. Peet Pwcmty .... .. ...., ftialllllllaa 

Pineal ,. Bbla./A.l't. ,. Bbla./ A. ft. ,. ,. BblL/A.l't. ........ rm: ..,.- Pl -OD ..... .,,. ·----
25 645.5 17 . 6 41 559 7 96 34 63 463 8 0 , 200 40 
26 646.5 1 7 .4 39 526 10 135 29 66 391 10 0.300 40 
27 64 7.5 19 . 9 43 663 16 246 27 69 41 7 10 0 . 400 40 
29 648.5 20 . 5 46 7.31 10 159 36 60 572 56 1 . 60 20 
29 64 9 . 5 19 , l 44 651 15 222 29 67 4 29 90 2 . 70 20 
30 650 .5 1 6 .1 42 524 1 4 1 75 28 67 349 15 0 . 500 40 
31 651.5 1 6 , 3 so 63 2 n 76 44 so 556 8 0 , 200 50 
3 2 652 . 5 18 . 9 4 6 674 0 0 46 27 674 0 Imp , -
33 653.5 1 6 . 7 45 58 2 0 0 45 41 582 0 Imp. ., 

34 654 . 5 14 . 4 30 335 0 0 30 67 335 0 Imp. -
35 655.5 17 , 0 22 290 0 0 22 59 290 0 I mp , -

..._ • ... 11 ti. 
'-V ..... olwata. nwuaed at a. time of re1h •• •-=sa,. 
.. D 1 ,n,,_, bJ' _.. tlrmallll ample wldeb 111D ••••• 
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TABUS V 

O+illMV CRA Inc. 1.-.e Woodward wen No 8 

Dlpllalnllnal,:r..t 620.0 - 633 . 0 

Feet ol Can~ 

A...._ JlwClliQ 

Awnaa Pll!rclmt Orlllna1 on Sabaidkai 

A....-~ Oil Ra:owwwy 

A....- PeN:ielllt B dtwJ Waler Sedmatkm 

AWDIII Paftat Tata! llealdaal l'lald Siibuidkai 

A'ftl'lllle Oil ltewwwwy, Bbla./ A. ft. 

A..._ Raldaal on Om1Pnt, Bbla./A. n. 

TataI on -=ms,. Bbla./Aae 

W c......_ BIIIL/&n ____.._, 

1'0'l'Z: OaJ.:, tbca _....,.... wbldl IWW!ied all were med Ja m1mJatbW 
tlleallo9e ..... 

4.0 

18 .S 
32 , 0 

5 . 5 

26 . 5 

66 . 5 

93 . 0 

456. 

75. 

381 . 

1,824. 

299 . 

1,525. 

15.11 

10 . 0 

633 . 6 - 656.0 620 c0 - 65 6 , 0 

17 . 9 21 .9 

20 . 3 20. 0 

44.9 42 . 5 

14 . 1 12 . 5 

30 c8 30 . 0 

63 .. 9 64.1 

94 . 7 94 . 1 

707 . 662 . 

226. 198. 

481 . 464. 

12,680 0 14,504. 

42041 . 4,340 . 

8 2639 . 10,164. 

3.36 5 . 50 

22.0 19. 8 




