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Oilfield Research Laboratories 
GENERAL INFORMATION & SUMMARY 

Company James E . Russell Petrol~um , Im;. Lease NelSQ 
Location 137 0 ' EWL & 1175 ' SNL SW¼ 

Section 21 Twp. 26S Rge. 21E County Allen 

Name of Sand ....... .... ........................................................................ ................ ... ....... .... . 

Top of Core .............................................................................................................. .. .. .. 

Bottom of Core ............................................... .... . , ............ ................ .... .. .. ....... .............. . 

Top of Sand ............. ..... ......... ............ .. ...... .... .................... ........ .... ... ........ .... ................ .. 

Bottom of Sand .......... .............. ................. ....... ................... ..... ......... .. ............... ..... .... ... . 

T oral Feet of Permeable Sand ....... ... .. ............. ...... .. ... ......... ............... ..... ... ................. ..... . 

T oral Feet of Floodable Sand ........... ...................... , ..... .... ..... ............... ............ ..... ...... .... .. 

Distribution of Permeable Sand: 
Permeabil ity Range Feet Cum. Ft. 

Millidarcys 

8 14 1.5 1.5 
17 41 5.0 6.5 

150 155 1.1 7.6 

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 ....................................... .. ........... .............. ..................... . 

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 .......... ................. ............... . 

Scare 

Well No. RW- 4 

Kansas 

1050.0 

Bartlesville 

620.0 
681. 5 
657.0 
667.0 

7.6 
7.6 

39.3 
21. 4 
42 . 9 
40.2 

713. 
5,416 . 

13 . 5 
224. 

1 , 704 . 
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The core was sampled by a representative of Oilfield Re s earch 

Laboratories. Salt water mud with 2% KCl was used as a drilling 

fluid. The core was from a non-virgin area . 

FORMATION CO RED 

The detailed log of the f ormation cored is as follows : 

Depth Interval, 
Feet 

620 . 0 - 623.5 

623 . 5 - 624.0 

624 . 0 - 624.3 

624 . 3 - 638.3 

638.3 - 639.0 

639 . 0 - 650.0 

650 . 0 - 652.0 

652.0 - 653.0 

653 . 0 - 653.5 

653 . 5 - 655.6 

655.6 - 657.0 

657 . 0 - 659.6 

659 . 6 - 660.4 

660 . 4 - 662.1 

662 . 1 - 662.4 

662 . 4 - 662 . 6 

662 . 6 - 662 . 9 

662 . 9 - 663 . 3 

6 63 . 3 - 663 . 9 

663.9 - 66 7 . 0 

De scription 

Shale, gray. 

Shale, slightly calcareous, fossiliferous, gray . 

Coal. 

Shale, gray. 

Li mestone , f ossiliferous, black. 

No cor e . 

Li mestone , f o ssiliferous, b lack. 

Ground up core, limestone, fossiliferous , black. 

Limestone, fossiliferous, black . #£~ 
Coal. ·rlss/ (~ 
Sh ale , gray . ,w/ ~ ,,,,,,_, 1 tw.d,~ 
Sandstone , brown . 

Shale, gray. 

Sandstone , brown . 

Shale, slightly sandy , gray . 

Sandstone, s lightly shaly , brown . 

Coal . vA- H.,a-!L; J 
Sandstone , brown . 

Shale , gray . 

Sand stone , brown . 



Depth Interval, 
Feet 

667.0 - 667.7 

667.7 - 669.7 

669.7 - 678.0 

678.0 - 681.5 
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Description 

Coal. -

Shale, slightly sandy, slightly calcareous, 
conglomeratic, gray. 

Shale, gray. 

Ground up, shale, gray. 

PRIMARY RECOVERY 

A detailed analysis of the core data would indicate that the pay 

sand secti9n is from interval 657.0 feet to 667.0 feet. Assuming 

seven percent (7%) primary recovery, a well in this area should 

produce approximately 72 barrels of oil per acre foot, or 550 barrels 

per acre from 7.6 feet of pay sand by primary methods. These recover y 

estimates assume a pressured, virgin reservoir. 

Any oil previously produced from the area represented by this core 

must be deducted from the above estimates. 

WATERFLOOD RECOVERY 

The estimated additional oil recovery from a well in this vicinity 

by waterflood is approximately 203 barrels per acre foot, or 1,540 

barrels per acre . These recovery values are based on seven percent 

(7%) primary recovery, 7.6 feet of floodable sand within the pay 

section (interval 657.0 feet to 667.0 feet), and normal dispersed 

sweep efficiency of 50 percent. 



OIU'l&LD IIU&AIICH LA9GIIATOIUU 

-4-

PRIMARY AND SECONDARY 

Oil Recovery Barrels Solution Gas Increase By 
Stock Tank Energy Waterflood 'Ibtal 

Barrels per 
72 203 275 Acre Foot 

Barrels per 
550 1540 2090 Acre 

The primary and waterflood recovery values were calculated using the 

following data and assumptions: 

Formation Volume factor, estimated 

Res e rvoir water saturation, percent , estimated 

Average porosity, percent 

Oil saturation after flooding , percent 

Performance factor , percent, estimated 

Net pay , feet 

LABORATORY FLOODING TESTS 

Original 

1.05 

35.0 

21. 4 

7.6 

At Waterflood 
Conditions 

1.02 

35.0 

21. 4 

29.4 

50 . 0 

7.6 

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

total recovery of 1,704 barrels of oil per acre was obtained from 

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

reduced from 42.9 to 29.4, or represents an average recover y of 13.5 

percent . The weighted average effective permeability of the samples 

is 1.28 millidarcys, while the average initial fluid production pres-

sure is 27.8 pounds per square inch (See Table V). 

By observing the data given in Table IV, you will note that of the 9 

samples tested, 9 produced water and oil. This indicates that 100 

percent of the sand represented by these .samples is f loodable pay sand• 



Oilfield Research Laboratories 

RESULTS OF SATURATION & PERMEABIUTY TESTS 

TABLE 1-B 

Company _J_a_rn_e_s_E_._R_u_s_s_e_l_l_P_e_t_r_o_l_e_u_rn ____ , _I_n_c_. _ __ Lease __ N_e_l_s_o_n ______________ Well No. __ RW_-_4_ 

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

Feet 
Porosity 

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

1 657.5 20.0 50 37 87 776 17. 1.0 1.0 776 17.00 -
2 658.6 21. 4 40 

. 
46 86 664 17. 1.0 2.0 664 17.00 

3 659.4 17.6 35 43 78 47 8 11. 0.6 2.6 287 6.60 

4 660.5 20.6 38 44 82 607 17. 1.0 3.6 607 17.00 

5 661.5 23.1 50 36 86 8 96 13. 0.7 4.3 627 9.10 

6 662.5 17.2 35 49 8 4 467 8.5 0. 2 4.5 93 1.70 

7 664.5 24.1 39 37 76 729 153. 1.1 5.6 802 168.30 

8 665.5 21. 2 41 41 82 674 22. 1.0 6.6 674 22.00 

9 666.4 22.4 51 36 87 8 86 40. 1.0 7.6 886 40.00 

" 

-



Company James 

Depth Interval, 
Feet 

657.0 - 667.0 

Oilfield Research Laboratories 
SUIOIA&Y OF l'EII.IIBABILITY A 8ATUaATION TBl!rl'8 

TABLE m 

E. Russell Petroleum, Inc. Lease Nelson 

Depth Interval, 
Feet 

657.0 - 667.0 

Feet of Core 
Analyud 

7.6 

Feet of Core 

Averaae 
Percent 
Porosity 

21. 4 

Analyzed 

7.6 

Average 
Percent Oil 
Saturation 

42.9 

Average 
Permeability, 
Millidarcys 

39.3 

Average 
Percent Water 

Saturation 

40.2 

Well No. 

Permeability 
Capacity 

Ft. x Md. 

298.70 

Average 
Oil Content 
Bbl.IA. Ft. 

713 

RW-4 

Total Oil 
Content 

Bbls./Acre 

5,416 



Oilfield Research Laboratories 

RESULTS OF LABORATORY FLOODING TESTS 

TABLE IV 

Company __ .:.;.J~a.:.;.rn...:e...:s__;_E_. _R__;_u_s_s_e_l_l_P-'e:;_t;..;r:;_o:;_l;;:..e;;:..u=rn.!..,__:::I..:.;n;.::c:.....:.~---- Lease __ N_e_l_s_o:...;:_n ________ Well No. __ R_W_-_4 ____ _ 

Original Oil Saturation Oil Recovery 
Sample Depth, Effective 

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

1 657.5 20.l 50 780 23 359 

2 658.6 21.5 40 667 14 234 

3 659.4 17.6 35 478 8 109 

4 660.5 20.5 38 604 11 175 

5 661.5 23.0 50 892 15 268 

6 662.5 17.3 35 470 7 94 

7 664.5 24.0 39 726 10 186 

8 665.5 21. 3 41 678 11 182 

9 666.4 22.3 51 882 16 277 

Motel: co-eub1c centimeter. 
•-Volume o:f water recovered at the time of maximum oil recavt1r7. 

••-Determlned by paum, water th~ aample which lltlll cootalna readual oil. 

Residual Saturation Volume Initial 
of Effective l'luid 

Water Permeability Production 
% o/o Bbls./ A. Ft. Recovered Mlllldareys•• Pressure 
Oil Water cc• Lbs./Sq./ID. 

27 70 421 208 2.77 20 

26 64 433 120 1.80 25 

27 63 369 74 1.12 25 

27 67 429 16 0.30 35 

35 56 624 24 0.37 35 

28 65 376 44 0.67 30 

29 64 540 116 1.65 25 

30 59 496 96 l. 42 25 

35 56 605 38 0.52 30 



Oilfield Research Laboratories 

SUMMARY OF LABORATOllY FLOODING TESTS 

TABLE V 

James E. Russell Petroleum, Inc. Ne lson RW-4 ComPllDY------------------~-------- Lea~---------------- Well NO-----------

Depth Interval, J.l'eet 657.0 - 666.0 

Feet of Core Analyzed 7.6 

A vera,e Percent Porosity 21.4 

42.9 Average Percent Original Oil Sa-turation ---=-------"--------------- - --··---------------------------------------

Average Percent Oil Recovery 13.5 

Average Percent Residual Oil Saturation 29.4 
- --------- ------ ·------------------- ------------------

Ave~ Percent Residual Water Saturation _______ _______ _ ______ ____ -·•· ___ _ ____ _ ____ _ 6_2_._7 ___ _ 

Average Percent Total Residual Fluid Saturation 92.1 

Average Original Oil Content, Bbls./ A. Ft. ~-=-~-=--=------ -'----------------- -- -----·-
712. 

Average Oil Recovery, Bbls./ A. Ft. 224. 

Average Residual Oil Content, Bbls./ A. Ft. 488. --------- --· - - - -
Total Original Oil Content, Bbls./ Acre 

Total Oil Recovery, Bbls./ Acre ____ l, 704. _____ _ 

Total Residual Oil Content, Bbls./ Acre __ _______ ________ 3, 7ll . . _ _ 

Average Effective Permeability, Millldarcys ------- - - --- -- ·- 1. 28 ___ ---· 
Average Initial_!!uid Production Pressure, p.s.l. - - - -

_________ _____ 27.8 __________________ _ 

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