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OILFIELD RESEARCH LABORATORIES 

'-: . . 

536 NORTH HIGHLAND - CHANUTE, KANSAS - PHONE HEl-265O 

September 7, 1966 

Kingwood Oil Company 
1470 First National Building 
Oklahoma City, Oklahoma 

Gentlemen: 

Enclosed herewith is the report of the analysis 
of the Rotary core taken from the Paddock Lease, Well 
No. 1, Linn County, Kansas, and submitted to our lab-
oratory on September 1, 1966. 

Your business is greatly appreciated. 

BRP:rf 

5 C, 

Very truly yours, 

OILFIELD RESEARCH LABORATORIES 

~/?,~---
R. Pearman 

REGISTERED ENGINEERS -
CORE ANALYSIS - WATER ANALYSIS - REPRESSURING ENGINEERING - SURVEYING & MAPPING - PROPERTY EVALUATION & OPERAT ION 
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Oilfield Research Laboratories 
GENERAL INFORMATION & SUMMARY 

Company Kingwood Oil Company Lease Paddock Well No_l __ _ 

660' NSL &.1100' EWL NW Location 

Section 13 Twp 22S Rge 22E County ___ L_1_· n_n _____ _ state Kansas 
Bartlesville Name of 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 
1 Millidarcys 

7 - 20 
20 - 50 
50 - 100 

100 & above 

Average Permeability Millidarcys 

Averare Percent Porosity 

Averare Percent Oil Saturation -

Averare Percent Water Saturation 

Averare Oil Content, Bbls./A. Ft. -

Total on Content, Bbls./ Acre 

Feet 

6.5 
5.0 
4 . 2 
2.0 

Averare Percent Oil Recovery by Laboratory Flooding Testa -

Averare Oil Recovery by Laboratory Floodinl Te1ta, Ft. 

Total Oil Recovery by Laboratory Flooding Te1ta, Bbls./ Acre -

Cum. FL 

6.5 
11.5 
15.7 
17.7 

Total Calculated Oil Recoveey, Bbls./Acre _(P.riuia:r,:y _& §efOI!,da,ry 2 . 
Packer Setting, Feet - - - - -
Vilcol1ty, @ - • • - • - - - -
A. P. I. Gravity, de1ree1 @ 80 •F - - -

Elevation, Feet - (Ground Level) - - - - - - - - -

695.0 

730.0 

703.0 
725.6 

17.7 

3.4 

49.0 

20.6 

41.6 

. 40 . 1 

666 . 
12,876. 

6.8 

112. 

381. 

1,360 . 

1030.5 
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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 

695.0 - 699.0 - Calcareous sandy shale. 

699.0 - 702.5 - Gray, finely laminated, shaly sandstone. 

702.5 - 703.0 - Gray shaly sandstone. 

703.0 - 708.0 - Grayish brown, fine grained sandstone with a shale 
streak at 708.0 . 

708.0 - 710.3 - Brown, fine grained, slightly shaly sandstone. 

710.3 - 712.5 - Dark, fine grained, slightly shaly sandstone. 

712.5 - 713.5 - Gray sandy shale. 

713.5 - 714.2 - Dark, laminated, shaly sandstone. 

714.2 - 717.9 - Dark, fine grained sandstone. 

717.9 - 718.2 - Dark, laminated, shaly sandstone. 

718.2 - 719.0 - Gray, laminated, sandy shale. 

719.0 - 722.5 - Dark, laminated, shaly sandstone. 

722.5 

724.0 

724.0 

725.6 

Gray sandy shale. 

Dark, fine grained sandstone. 

725. 6 - 726. 6 - Dark, a.ggLome-rat _ic ; s,and:s:tone. 

726.6 - 730.0 - Gray, laminated, sandy shale. 

Coring was started at a depth of 695.0 -feet in calcareous sandy 

shale and completed at 730.0 feet in gray, laminated, sandy shale. · 
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For the most part, the pay i s made up of br own to dark, fine grained 

sandstone. 

PERMEABILITY 

For the sake of dist r ibuti on , the core was divided into two sec-

tions. The weighted ave r age pe r meabi lity of the upper and lower sections 

is 55.S and 46.2 mill i darcys respectively; the overall average being 

49.0 (See Table III) . By observing the data given on the coregraph, 

it is noticeable that the sand has a rather irregular permeability 

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

maximum of 177. millidarcys. 

PERCENT SATURATION & OIL CONTENT 

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

saturation, namely, 41.6. The weighted average percent oil s a turation 

of the upper and lower sections is 14.4 and 51.1 respectively . The 

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

tions is 60.8 and 32.8 respectively; the overall average being 40 .1 

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

saturation of 81.7 percent. 

The weighted average oil content of the upper and lowe r s ec t ions 

is 230 and 820 barrels per acre foot respectively; the overall average 

being 666. The total oil content, as shown by this core, is 12 ,876 

barrels per acre (See Table III). 

LABORATORY FLOODING TESTS 

The sand in this core responded rather poorly to laboratory flood -

ing tests, as a total recovery of 381 barrels of oil per ac r e was 
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obtained from 3.4 feet of sand. The weighted average percent oil 

saturation was reduced from 50.7 to 43.9, or represents an average 

recovery of 6.8 percent . The weighted average effective permeability 

of the samples is 0.468 mill i darcys , while t he average initial fluid 

production pressure is 45.0 pounds pe r square inch (See Table V). 

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

22 samples tested, 15 produc ed water and 4 oil . This indi cates that 

approximately 18 percent of the sand r epresented by these samples i s 

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

variation in effective pe r me ability to water. 

CONCLUSION 

The results of the laboratory tests indicate that efficient pri-

mary ~nd _secondary operations in the vicinity of this well should 

recover approximately 1 , 360 barrels of oil per acre or an average of 

243 barrels per acre foot from 5.6 feet of floodable pay sand analyzed 

in this core. These recovery values were calculated us i ng the follow-

ing data and assumptions: 

Original formation volume factor 

Reservoir water saturation, percent 

Primary recovery, estimated, percent 

Average porosity, percent 

Oil saturation after flooding , percent 

Performance factor, percent 

Net floodable pay sand, feet 

1 .04 

25 . 0 

None 

21.0 

43 . 9 

50.0 

5.6 

This core shows a pay sand section having a good oil saturat i on , 
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a moderate water saturation and a wide variation in effective perm-

eability to water. 

The above secondary recovery values were calculated assuming that 

satisfactory water injection rates will be maintained throughout the 

flood life of the property. 
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RESULTS OF SATURATION & PERMEABILITY TESTS 

TABLE 1-B 

Company Kingwood Oil Company Lease Paddock Well No. __ l __ _ 

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

No. Feet 
Porosity 

Bbls. / A Ft. Mill. Content Capacity 
Peteent Oil Weter Total Ft. Cum. Ft. Ft. X md . 

1 703.1 19.S 19 54 73 28 7 . 15 . 0.6 0 . 6 1 72 9 . 00 
2 704.1 21 . 1 10 63 73 164 47 . 1.0 1 . 6 164 47 . 00 
3 705.1 19 . 3 17 62 79 254 19. 1 . 0 2.6 254 19 . 00 
4 706 .1 21.2 11 57 68 1 81 75 . 1 . 0 3 . 6 181 75 . 00 

·s , 707 .1 21. 8 16 64 80 270 92. 1 . 4 5 . 0 378 128 . 80 
6 708.1 17 . 9 24 so 74 333 39. 0 . 6 5 . 6 200 23 . 40 
7 709.l 18 . 8 46 44 90 671 36. 1 .0 6.6 671 36.00 
8 710.1 18. 8 35 46 81 510 7 . 6 0 . 7 7 . 3 357 5 . 32 
9 711.1 21 . 8 52 25 77 879 58 . 1 . 2 8 . 5 1,053 69.60 

10 712.l 20 el 48 38 86 74 7 17. 1 . 0 9 . 5 747 17 . 00 
11 713.6 19 . 4 52 39 91 781 

') ' 
Imp . 0 . 7 10 . 2 547 0 . 00 

12 714.3 23 . 4 46 30 76 834 30 . 0.5 10 . 7 417 15 . 00 
13 715.1 20 . 8 42 37 79 6 77 Imp . 0 . 9 11.6 608 0.00 
14 716 . l 22 . 0 73 15 88 1,246 112. 1 . 0 12.6 1,246 112.00 
15 717.2 22.4 70 21 91 1,218 20 . 1.3 13 . 9 1, 58 3 26 . 00 

- 16 718.1 16 . 9 58 21 79 759 14 . 0.3 14.2 228 4 . 20 
17 719 . 1 19.5 48 36 84 726 11 . 0.6 14. 8 436 6 . 66 
18 720 . 1 1 8. 6 59 32 91 851 25. 1.0 15. 8 851 25 . 00 
19 721 . 1 19.0 37 46 83 545 l6 e 1.0 16. 8 545 16 . 00 
20 722.1 20 . 2 46 28 74 719 24 . 0 . 9 17 . 7 647 21 . 60 
21 724.1 22 . 0 48 33 81 819 55 . 0 . 6 18. 3 491 33 . 00 
22 725.1 22.9 62 27 89 1 , 100 177 . 1.0 19.3 1,100 177.00 

Total- -- ---- 12, 876 
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Depth Intern), 
Peet 

70300 - 708 . 0 

708 . 0 - 725 . 6 

703 . 0 - 725 . 6 

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

Oilfield Research Laboratories 
SUIDIABY OP PBUDAB1L1'rr A SATIJUTIOJf 'l'B8T8 

TABI.B m 

Ki ngwood Oi l Company Lease Paddock 

Depth Interval, Feet of Core Average 
Feet Analyzed Permeability, 

Mlllldarcys 

703 00 - 708 00 5 o0 55 o5 

708 00 - 725 06 l 2 o7 46 u2 

703 . 0 - 725 06 17 . 7 49 o0 

Feet of Core Avera,e Average Average 
Analyzed Percent Percent Oil Percent Water 

Porosity Sa~tion Sa~ation 

5 o0 20 . 8 l4 o4 60 08 

l 4 o3 20 o4 51 .1 32.8 

1 9 . 3 20 06 41 06 40 ol 

• 

Well No. 1 

Permeability 
Capacity 

Ft. X Md. 

278 080 

587 , 78 

866 058 

Avera,e Total Oil 
Oil Content Content 
Bbl/A. Ft. Bbls./At:re 

230 1 ~149 

820 11, 727 

666 12,876 
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'UBI.a IV 

. 

Kingwood Oi l Company 9 _ Paddo ck .__"-.. 1 CompaQy - ..,, _________ _ 

Original on Saturation Ollllecover, Sample Depth, Jmeeltve 
Ro. Peet Poroelty 

Percent " Bbla./A.ft. " Bbla./ A. l't. 

1 703.1 19 . 2 1 9 283 0 0 
2 704.1 20 . 7 8 128 0 0 
3 705.1 19 . 8 15 230 0 0 
4 706 . 1 21 . 6 14 234 0 0 
5 707 . 1 21 .8 15 254 0 0 
6 708 . 1 1 8 . 4 23 328 0 0 
7 709 . 1 1 9.3 46 688 4 60 
8 710 .1 1 9. 0 36 530 0 0 
9 711.1 21 . 5 53 88 3 0 0 

10 712.l 20 . 5 48 763 0 0 
11 71 3 . 6 1 9 . 7 52 79 4 0 0 
12 714 . 3 23 . 0 46 820 6 107 
13 715 .1 20 . 6 44 702 0 0 
14 716 . 1 22 . 0 73 1,244 0 0 
1 5 717.2 22 . 0 72 1 , 228 0 0 
16 71 8 . 1 1 6 . 7 59 76 3 0 0 
17 719 . l 20 . 0 48 744 0 0 
1 8 - 720 . l 1 8. 2 59 833 0 0 
1 9 721.1 1 9. l 39 576 0 0 
20 722 . l 20 . 2 46 721 9 1 41 
21 724 .1 21 . 7 48 808 0 0 
22 725 . 1 22 . 5 62 1 , 082 8 140 

Mota: centl ....... 
._Volume or water recovered at tbe time of mezhmnn all ftlCuffl). 

"-net.rmmed pualDs,.... tbl'OUlh rmple wbleb 111D «-te•m ftllldaal ail. 

Jlesldaal Satundlan Volmm lllltld 
of m.etlw l'luld 

Water JITOdaetlaD 

" 1' Bbla./ A. l't. BeoiJnred JIUll4e <f ... PN ••• on Water .. U../llq./lb. 

19 65 283 8 0 . 300 so 
8 86 128 329 7.70 20 

15 77 230 47 1 . 00 30 
1 4 76 234 430 9 . 60 20 
15 79 25 4 184 6 .10 1 0 
23 61 328 22 0 . 660 30 
42 56 628 8 0 . 200 so 
36 52 530 6 0 . 200 50 
53 26 883 0 Imp . -
48 40 763 0 Imp . -
52 41 794 0 Imp . -
40 44 713 9 0 . 300 so 
44 37 702 0 Imp . = 

73 16 1 , 244 0 Imp . -
72 20 1 , 228 0 Imp . -
59 23 763 0 Imp . -
48 40 744 8 0 . 200 so 
59 37 833 7 0 . 200 so 
39 so 576 8 0 . 200 so 
37 57 580 8 0 . 200 so 
48 48 808 9 0 . 200 so 
54 36 942 46 1 . 06 30 
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81JMMABY OF LABORATORY FLOODING TBSTl!I 

TABLE V 

Company Kingwood Oil Company 

Depth Interval, l'eet 

Feet of Core Analy7.ed 

Averqe Percent Porosity 

Average Percent Original Oil Saturation 

Average Percent Oil Recovery 

Average Percent Residual Oil Saturation 

Averaae Percent Residual Water Saturation 

Average Percent Total Residual Fluid Saturation 

Average Original ()il ,Content, Bbls./A. Ft. 

Average Oil Recovery, Bbls./ A. n. 

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

Total Original Oil Content, Bbls./ Acre 

Total Oil Recovery, Bbls./ Acre 

Total Residual Oii Content, Bbls./ Acre 

Average Effective Permeability, Millldarcys 

Average Initial l'luid Production Pressure, p.s.t. 

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

Lea,,e Paddock 

708.0 - 725 .6 

3 . 4 -
21 . 0 

50 . 7 --
6.8 
--

43 . 9 
--

48 . 6 

92 . 5 

832 . -
112 . 

720. -
2,830 . 

381 . 

2 2 449 . 

0.468 

45 .0 

. ' . 

Well No 1 


