OILFIELD RESEARCH LABORATORIES

536 NORTH HIGHLAND - CHANUTE, KANSAS 66720 - PHONE (316) 431-2650
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May 20, 1980

Hickory Creek 0il Company
P.0O. Box 379
Parsons, KS 67357

Gentlemen:

Enclosed herewith is the report of the analysis
of the rotary core taken from Well No. HCO-155, and
submitted to our laboratory on April 14, 1980.

Your business is greatly appreciated.
Very truly yours,
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GENERAL INFORMATION & SUMMARY

- Hickory Creek 0Oil Company i = well No_HCO=155

Location

Section__— Twp_—_— Rge __— County = State_—

Elevation, Feet - = = =- = = =« = == = =« = = = = -

NameofSand = = = = = =« = = =« = = = = = = = =
TopofCore - - = - = = = .= = = = = = = = = 182 .0
Bottom of Core - - - = = = = = | e e e e = = - 202.3
TopofSand - « = = = = = = = = = == = == <= = 182.0
BottomofSand - = = = = = = = = = e = = = = 2023
Total Feet of Permeable Sand - =+ = =« = = = = = = = = 1245
Total Feet of Floodable Sand =« = - = = = = = = = = = 12.5
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft
Millidarcys
0 - 100 32 3.2
100 - 200 ' a2 Ty
200 - L0OO 342 10.6
600 - 700 1.9 12.5
Average Permeability Millidarcys - - - = - = = = = 7 235, 2
Avera:e Percent Porosity - = - e e = - - - - - - 23 5 L
Average Percent Oil Saturatien - - = - = = = = = = ~ 40.0
Average Percent Water Saturaton - - = - = = = = - - 1+O. 5
_Average Oil Content, Bbls./A. Fti - = = = = = o = = = = 709 .
Total Oil Content, Bbls./Acre - - - = = = = = = = = 8, 866.
Average Percent. Oil Recovery by Laboratory Flooding Tests - - - - So 1
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. - - - 88'
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre - - = = 1 y 097.

Total Calculated Ofl Hecovery, Bbls /Acre - - - - - = = = = See "Calculated 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 Description
182.0 - 184.9 Brown slightly calcareous sandstone.
184.9 - 192.7 Gray sandy shale.
192.7 - 196.0 Brown and gray laminated slightly
calcareous sandstone and shale.
196.0 - 200.2 Brown slightly calcareous sandstone.
200.2 - 201.4 Brown and gray laminated slightly

calcareous sandstone and shale.

2014

202.3 Brown slightly calcareous sandstone.

LABORATORY FLOODING TESTS

The sand in this core responded to laboratory
flooding tests, as a total recovery of 1,097 barrels of
oii per acre was obtained from 12.5 feet of sand. The
weighted average percent oil saturation was reduced from
40.0 to 35.8, or represents an average recovery of 5.1

percent. The weighted average effective permeability of
the samples is 16.76 millidarcys, while the average initial
fluid production pressure is 13.8 pounds per square inch
(See Table V).

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

that of the 12 samples tested, 12 produced water and oil.

This indicates that approximately 100 percent of the sand

represented by these samples is floodable pay sand.
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CALCULATED RECOVERY

It would appear from a study of the core data that
efficient primary and waterflood operations in the vicinity
of this well should recover approximately 4,270 barrels of
0il per acre. This is an average recovery of 341 barrels
per acre foot from 12.5 feet of floodable sand analyzed
in this core.

These recovery values were calcualted using the

following data and assumptions: \

N
Original formation volume factor (estimated) 1.03

- \" )
Reservoir water saturation, percent, (estimated) 25.0///3r\\"

Average porosity, percent V23,2

N
0il saturation after flooding, percent 34.9 //EQ,Q,
Performance factor, percent (estimated) N 50.0

V
Net floodable sand, feet 1225 // 5.9
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RESULTS OF SATURATION & PERMEABILITY TESTS

TABLE 1-B
Comnany __Hickory Creek QOil Company Lease = Well No. _HCO=155
'—5 ample Depth, %‘;::;;:; Percent Saturation 0il Content Pem., Feet of Sand Total 0il Css::i'ty
No. Feet Petcent oil Water Total | Bbls. /A Ft. Mill. Ft. Cum. Ft. Content Ft. X md.
1 182.5 240 31 41 72 587 143. 1.0 1.0 587 143.00
2 183.5 2L.3 34 33 67 641 172 1.0 2.0 641 172.00
3 184.5 19.9 L2 39 81 648 123. 0.9 2.9 583 110.70
b 193.5 22.3 1,0 36 | 76 692 105. 1.3 L2 900 136. 50
5 194.7 16,5 - | 53 1,0 93 678 60. 1.0 5,2 678 60.00
6 195.6 a7 L5 29 7 862 23. 1.0 6.2 862 23,00
7 196.6 25.3 37 53 90 726 269. 1.0 7.2 726 269,00
g 197.5 20.3 L5 37 82 709 310, 1.0 8.2 709 34,0.00
9 198.5 254 38 L9 87 749 657. 1.0 9.2 749 657.00
10 199.6 Rl by L3 37 80 814 360. 1.2 | 10.4 977 L32.00
11 200.5 2.6 33 L8 81 630 9.9 1.2 | 11.6 756 11.89
12 201.5 25.0 L0 L5 85 776 650, 0.9 | 12.5 698 585,00
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RESULTS OF SATURATION & PERMEABILITY TESTS
TABLE 1-B
‘ C T IAN 4 4
Comnany __Hickory Creek 0il Company _ Lease = —2A777% e Well No. _HCO=155
Sample Depth, iﬁf:tf: e Percent Saturation Oil Content Pemm., Feet of Sand Total Oil cse::i'ty
Ne. Feet Psteln¥ oil Water | Total | Bbls. /A Ft. Mill. Ft. Cum. Ft. Cigmial Ft X md.
1 182.5 an., |31 | a1 72 587 143. 1.0 1.0 587 143.00
2 183,5 24.3 34 | 33 67 6L1 172. 1.0 2.0 64,1 172.00
3 184.5 19.9 L2 39 81 6L8 123. 0.9 2.9 583 110,70
Lo 193.5 22.3 Lo | (36 76 692 105. 1.3 L.2 900 136,50
5 194.7 16.5 53 LO/¥1 93 678 60. 1.0 Bui 678 60.00
6 195.6 24.7 L5 29t 74 862 23, 1.0} 6.2 862 23,00
7 196.6 25.3 37 53 90 - 726 269. 1.0 %% 726 269.00
) 197.5 20.3 L5 37 82 709 34,0, 1.0 8.2 709 340,00
9 198.5 25,4 38 49 87 749 657. 1.0 9.2 749 657.00
10 199.6 | 24.h | 43 | 37 | 80 | 8l4 360. 1.2 | 10.4| 977  [432.00
11 200.5 2L..6 33 L8 81 630 9.9 1.2 | 11.6 756 11.89
12 201.5 25.0 L0 L5 85 776 650. 0.9 | 12.5 698 585,00
|
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SUMMARY OF PERMEABILITY & SATURATION TEST3

TABLE III
SompATE Hickory Creek Oil Company PP Well No, ___HCO=155
Depth Interval, Feet of Core Average Permeability
Feet Analyzed Permeability, Capacity
Millidarcys Ft. x Md.
182,0 - 184.9 2.9 146.8 425,70
192.7 - 202.3 9.6 261.9 2514. 39
182.0 = 202.3 12:5 235,2 2940, 09
Depth Interval, Feet of Core Average Average Average Average Total Oil
Feet Analyzed Percent Percent Oil Percent Water Qil Content Content
Porosity Saturation Saturation Bbl./A. Ft. Bbls./Acre
182.0 = 184.9 2.9 23.0 35.5 37.6 624 1,811
192.7 - 202.3 9.6 | 23.2 bl.k 41k 735 7,055
182.0 = 202.3 2.5 23:% L0.0 LO.5 = 709 8,866
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KESULTS OF LABORATORY FLOODING TESTS
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Company Well No. __ HCO-=155
i SaleeT Depth, | Effective :,91“"“’1O_“_Sft“f‘:’“““[ L Heeonohy /1§ Residual Saturation Vo}o‘;me Effective :i?rﬁx?:l‘ i
| il Porcent | % |Boissarr ; % Bbls /A Bt s EBbls./A. Ft. RQZ:\:;:ed | Millidarcysee f;ﬁgfﬁg: .'
- — —— e ce BT W  Sikec
| 182.5 | 24.7 31 | 594 2 50 556 | 275 18,00 | 15
| 183.5 | 24.5 | 34 | 646 | 3 57 sse | s 16.86 | 10
|  18L.5 20.2 | 42 | 658 6 50 i 564 | 185 1.35 | 30
L g 193.5 22.2 | LO | 689 5 " 6o i 603 | 108 2.17 { 20
B ; 194.7 17.0 ; 52 686 16 ; i 57 } 475 251 30.00 § 10 i
|6 ) 1956 . 243 45| 848 | 10 |35 . 55, 659 | 239 | 3.09 . 10 [,
7 L 196.6 | 25.6 | 37 | 735 3] | 56 | 675 | 516 24,63 10
; 8 E 197.5 20.5 | 45 716 3| | E 18 | 668 262 10.68 15
o | 1985 | 25.5 i 38 | 752 | 6 ! s i 633 | 427 37.50 | 10
| 199.6 2. | b3 | 8L 2 55| 776 | 298 16.07 15
| 200.5 | 2u.5| 33| 627 | 2 62| 599 | 353 25.49 | 10
201.5 |40 776 5 54 679 194 16. 50 10

Notes: co—cubic centimeter.
*—Volume of water recovered at the time of maximum oll recovery.
¢¢__Determined by passing water through sample which still contains residual oil.
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SUMMARY OF LABORATORY FLOODING TESTS

TABLE V
Gty Hickory Creek 0il Company o= - Well No HCO=155
Depth Interval, Feet 182.0 - 184.9 192.7 = 202.3 182.0 — 202.3
Feet of Core Analyzed 2.9 9.6 12.5
Average Percent Porosity 23.2 . 3.2 23.2
Average Percent Original Oil Saturation . 35.5 _ Ll.L L0.0O
Avernge Percent O} Reeswery L 3.6 5.6 5.1
Average Percent Residual Oil Saturation 31.9 i 13585 ) . 34.9
Average Percent Residual Water Saturation 52k 56k 55k
Average Percent Tot\l Residual Fluid Saturation 8L.3 92,2 ~_.90.3
Average Original Oil Content, Bhls/A. Ft_ 632, . mas. - s 698,
Average Oil Recovery, Bbls./A. Ft. 62, - 96, o 88,
Average Residual Oil Content, Bbls/A. Ft. 570, . 622._ . . - 610, . _ __
Total Original Oil Content, Bbls./Acre 1, ézz . 6,891, - ' . 8,724, _
Total Oil Recovery, Bbis./Acre 180. R - A 1,097,
Total Residual Oil Content, Bbls./Acre 1,653. X - P L L. - 3
Average Effcctive Permeability, Millidarcys 12,4k -;_‘_‘_ PSR BT 1_84@2_._,_ ___“ B P -_16._’,7_6
Average Initial Fluid Production Pressure, psi. 18 3 | 12,2 13.8

NOTE: Only those samples which recovered oil were used in calculating

the above averages.
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