OILFIELD RESEARCH LABORATORIES

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

July 10, 1979

popils 057 ~L9%%%

Hickory Creek 0il Company
1128 Main
Parsons, Kansas 67357

Gentlemen:

Enclosed herewith is the report of the analysis of
the rotary core taken from Well No. HCO-11, and submitted

to our laboratory on June 29, 1979.
Your business is greatly appreclated.
Very truly yours,
OILFIELD RESEARCH LABORATORIES

Ben in R. Pearman

BRP:km
L ¢ to Parsons, Kansas
1 ¢ to Chanute, Kansas

- REGISTERED ENGINEERS -
CORE ANALYSIS - WATER ANALYS!S - REPRESSURING ENGINEERING - SURVEYING & MAPPING - PROPERTY EVALUATION & OPERATION
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GENERAL INFORMATION & SUMMARY

Company Hickory Creek Oil Company _ pease - Wall 2o HCO=11
Location _
Section— —_ _ TWp.— Rge - County. = Stateue—
NameofSand - =« =« = = = = = =« = = = = = = = = = —
TopofCore = = = - = = = = = = = = = = = = = = 174.5
BottomofCore = = = = = = = = = ¢ = = = = = = = 214.0
TopofSand - - = = = = = = = = = = = = = = = *° 174.5
BottomofSand = = = = = = = = = = e = = & = = © 210.2
'rc:m Feet of PermeableSand - = = « = = = = & = & = = = 35.7
Total Feet of Floodable Sand + = = = = = = = = = = = = = 231
Distribution of Permeable Sand:
Pennﬁli;iiggcyl:ange Feet Cum. b
1- 50 Toly Tely
50 - 100 6.0 13.4
100 - 300 18.0 31.8
300 & Above 3.9 35.7
‘ \
Average Permeability Millidarcys - = = = = = = = ¢ = = = 1,5,0 .
Average Percent Porosity = - = = = = = = = = = o = = 22.8
Average Percent Oil Saturation = - = = = = = = « = = = o L2.9
Averzge Percent Water Saturation = = = <« « = = = = = = = ) 28.2
Average Oil Content, Bbls./A.Ft. = = = = = = o = o = = = =« 761.
Total Oil Content, Bbhls./Acre « - = = = = & o = = = = = 27,177,
Average Percent Oil Recovery by Laboratory Flooding Tests - = - = = < 6.2
Average Oil Recovery by Laboratory Flooding Tests, Bbis/A.Ft. = = = « = 116.
Total Oil Recovery by Laboratory nooding"rats. Bbla/ACcTe = = = = = = 2,494,

Total Calculated Oil Recovery, Bbls./Acre (Primary & Waterflooding) 6,860,
Packer Setting, Feet = = = = = = = = = = = = = = = =
Viscosity, Centipoises @ o @ ‘= - ® ® ®© o o - o e o o o

A.P.1 Gravity,degrees @ 60 °F - - = = @« o o o = e o o =

mvaﬁm. Feet - - - - - - - - ; - - - - - - - -
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This core was sampled and the samples sealed in plastic
bags by a representative of the client prior to being
submitted to the laboratory.

FORMATION CORED

The detailed log of the formation cored is as followss

Depth Interval, Description
Feet
174.5 - 182.2 Brown sandstone.
182.2 - 182.8 Brown sandstone with coal partings.
182.8 - 184.h4 Brown sandstoné.
18L4.4 - 185.9 Brown sandstone with fine coal partings.
185.9 - 186.9 Brown sandstone.
186.9 - 187.9 Brown sandstone with fine coal partings.
187.9 - 196.0 Brown sandstone.
196.0 - 200.8 Light brown sandstone.
200.8 - 202.0 Light brown slightly shaly sandstone.
202.0 - 209.0 Light brown sandstone.
209.0 - 210.2 Light brown shaly sandstone.
210.2 = 211.2 Coal,
211,2 - 214.0 . Gray conglomeratic shale.

LABORATORY FLOODING TESTS

The upper and middle portions of the sand in this core
responded to laboratory flooding tests, as a total recovery of
2,49L barrels of oil per acre was obtained from 21,5 feet of
sand. The weighted average percent oil saturation was reduced from
LL.L to 38.2, or represents an average recovery of 6.2 percent.

The weighted average effective permeability of the samples is

9,09 millidarcys, while the average initial fluid production
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pressure is 20,5 pounds per square inch (See Table V).

CALCULATED RECOVERY

The results of the laboratory testing indicate that
efficient primary and waterflooding operations in the vicinity
of this well should recover approximately 6,860 barrels of
oil per acre. This 1s an average recovery of 319 barrels per
acre foot from the 21.3 feet of floodable sand analyzed in
this core,

These recovery values were calculated using the

following data and assumptions:

Original formation volume factor \V 1.03 \\\»
Reservoir water saturation, percent 20.0/// Q4 4
Average porosity, percent _ 23.1 \\

0il saturation after flooding, percent \\\»38.2 /439.1
L5.0
Net floodable pay sand, feet 21.3‘/414.Q

Performance factor, percent
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RESULTS OF SATURATION & PERMEABILITY TESTS
TABLE 1-B
Company __Hickory Creek 0Oil Company Lease - 5742 TIN 5 Well No. _HCO=11
[ {

- Sample Depth, Effect?ve\ Percent Sat)iration 0il Content Pem; Feet of Sand Total Oil Perm.

i Porosi ! ci
, No. Feet \K pem;f N 0it | water]\] Totar | Bbls. /AFL | Mill. ) Ft. |cum Ft.| Contet Fox o,
1 17L.9 20,9 L9 2L 73 79L 259, 0.5 0.5 397 129,50
2 175.5 26.6 L9 21 70 1012 97. 1.0 1.5 1012 97,00
3 176.5 2L.,2 55 20 75 1031 273, 1,0 2.5 1031 273,00
L 177.1 21.2 39 2L I 63 64,1 115, 1.0 3.5 6L1 115.00
5 178.5 26,0 Ll 21 65 886 276. 1,0 Le5 886 276,00
6 179.5 26.6 L5 2L 69 928 192, 1.0 5.5 928 192,00
7 180,2 26,4 L8 22 70 982 109, 1.0 6.5 982 109,00
) 8 181.5 27.0 Ly 21 65 921 358, 1.2 7.7 1104 429,60
J 9 182.5 21,6 Ll 27 71 736 122, 0.5 8.2 368 61.00
10 183, 5 23.2 L8 | 2 73 861 311, 1.7 9.9 1,18 528,70
11 184.5 26.5 39 Xe) 79 801 199, 0.5 10.4 401 99, 50
12 185,5 15.2 % - 60 507 370, 1.0 11.4 507 370,00
13 186.5 23.9 41 GOl 71 760 _ 288, 1.0 12. L 760 288,00
1L 187.3 23.3 39 ggv 6l 705 109, 1.0 13.4 705 109,00
15 18873 21.5 L5 1 63 751 112, 1.1 1.5 826 123,20
16 189.5 23.5 43 25 68 781 108, 1.0 15.5 781 108,00
17 190.5 23.6 L2 19 71 767 115, 1.0 16.5] 767 115,00
18 191.,5 20,1 L3 26 69 671 212, 1.0 1745 671 212,00
AEEE SRR AR I P
2 930 5 2 . O » \ [} [ Ml o @ ALNL ey
21 | 1934.5 21.3 50 | eI |0 o5 661—|4k.00
22 195.5 22,9 50 80 888 9., 1.0 21.5 888 94,00
23 196, 4 21.6 3L 80 570 39, 1.0 22.5 570 39,00
21, 197.5 20,1 26 59 L05 178, 1.0 23.5 105 178,00
25 198.5 23.3 36 L9 85 651 121, 1.0 2h.5 651 121,00
26 199.5 26.1 38 Lly 82 769 195, 1.0 25.5 769 195,00
27 200.6 23,9 36 50 86 668 250, 0.8 26.3 534 200,00
28 201.7 19.7 3 32 66 | 520 b Y ) 27.5 621, 15,60
29 202.5 23.3 3 36 7L, 687 56, 1.0 28.5 687 56,00
30 203.5 16.5 38 30 68 4,86 165, 1.0 29.5 4,86 165,00
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RESULTS OF SATURATION & PERMEABILITY TESTS

TABLE 1-B
Company ___Hickory Creek 0il Company Lease S - 5 Well No. _ HCO=11
69//.2 2/ .4 /047 59117

Sample Depth, %ffecti:e Percent Saturation 0il Content Pem., Feet of Sand Total Oil CS:amc:i.ty
No. Feet poer::seni’ 0il Water Total Bbls. /A Ft. Mill. Ft. Cum. Ft. Content Ft. X md.
31 2045 21.6 38 36 7, 637 62. 1.0 30.5 637 62.00
32 | 205.3 2442 37 | 3] 73 695 40, | 1.0 31,51 . 695 40,00
33 206.5 23.8 L9 R3] 7= 905 72, 1.0 32.5 905 72.00
3L 207.5 22.3 61 23 8L 1055 38, 1.0 33.5 1055 38,00
3 208.5 23.5 61 17 8 1112 27. 1.0 34.5 1112 27.00

3 209.5 - 20.7 4O 28 8 642, 1.7 | 1.2 35.7 770 2.0L
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SUMMARY OF FERMEABILITY & SATURATION TESTS

TABLS I
Hickory Creek 0il Company Lease - Well No. _HC0=11
Depth Interval, Feet of Core A\;erage Permeability
Feet Analyzed Permeability, Capacity
Millidarcys Ft. x Md.
184.4 - 196.0 11.6 151.2 1753.70
196,0 - 210.2 14.2 85.3 1210,64
Feet of Core Average Average Average Average Total Ol
Analyzed Percent Percent Oll Percent Water Oil Content Content
Porosity Saturation Saturation BblL/A. Ft. Bbls./Acre
9.9 4.7 L6.6 22.8 886 8,767
11.6 22.1 L2.9 25.6 73L 8,510
1h.2 22,1 LO. 4 34.2 697 9,900

35.7 22.8 L42.9 28,2 761 27,177
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RESULTS OF LABORATORY FLOODING TESTS
TABLE IV
&1\-‘#‘\ n F
Company Hickory Creek Qil Company Lease - SARTIWN \5 Well No. pee=ll
1725} samgle Depth Pfective | OTiginal Oil Saturation|  Oil Recovery . Hesldual Saturation Volume Efectiy ex Inidal
— No. Feet Porosity Water Permeabili Production
Percent % Bbls./A. Ft. % Bbls./A. Ft. Bbls./A.Ft.{ Recovered Millidarcys®
’ ‘/5:5 cc* Lbs./Sq./In.
(e 1 174.9 20,6 49 783 1506 240 543 20 0,60 30 |
: 2 157555- 26l 19— |—1.00k—|—I1 283 —2827 7157 1331 314585 35— 2
N 3 176.5 24,7 | 55 | 1054 | 20%% 383 671 260 23.36 15
1777 i 177X 215 39 651 o 67 581 53 27| 30
5 178.5 26,4 Ll 901 6/%°1 123 778 259 2L;423 15 ‘
6 179.5 26.2 L 915 w102 813 253 5475 20 )
o 180+2 2559|1896 1228 R — 723 220 | —1:1599- 15—/ .5
g | 181.5 |\26.8 | 4k | 915 | &ms 166 749 168 | 11.03 15 \
) 9 182,.5 (RLh | 4by 730 245| 33 697 80 1.97 30
10 183,5 23.5 || L& | 875 | 1% 201 674 333 11,34 15
11 184.5 26,2 [1QBO) | 93 [ & ¢ 712 505 8.00 15
12 185,5 15,6 L 520 2 2L 496 1,38 7.16 15
13 186.5 24,1 41 767 3 56 711 173 11,78 15
1, | 187.3 23,0 39 | 696 2 36 660 22 0.52 |. 40 ‘
15 188.3 21,2 L5 750 7 115 625 181 L.87 25
16 189.5 23.0 | 43 767 | & 71 696 66 I.35 25 \
17 190, 5 24,0 L2 782 2 37 745 192 10,71 15
18 191.5 20,1 43 671 5 78 593 77 1.35 25
DE | agele | 2] s s lmlrs B
20 193, 5 21, —L9__ 2 2 ‘ P50 |
21 19%.5 5T6 | 40 652 2 619 77— T, 35 25
22 195.5 22,7 50 881 3 | 53 828 242 .87 15
23 196, 4 21,1 3 557 0 0 557 61, T.42 30
21 197.5 20,5 2 L1, 0 0 L1k 274, 16.71 10 |
25 198.5 23.7 35 6L 0 O 641 235 9;56 15 |
26 199,5 26.0 38 766 0 0 766 399 7.57 15 ‘
27 200.6 Rloly 37 700 0 0 700 1,52 8.-17 15
28 201,7 20,0 3, 528 0 0 528 201, 5,47 20
29 202,.5 23.0 37 660 0 0 660 254 L.16 15 |
- = |
Notes: cc—cuble ceatimeter. O3 |
o-Volume of water recovered st the time of maximum ofl recovery. "z\?f ‘
ss_Determined by passing water through sample which still contains residual oll. \P_O,J ‘
|




RESULTS OF LABORATORY FLOODPING TESTS

TABLE IV g
Company __Hickory Creek Oil Company S — S-4 wel E?_‘/6312’0’;-11 :
Sample Depth Eetective | OFiginal Oil Saturation 0il Recovery Residual Saturation Volume Efective | Inital
No. Feet Porosity Water Permesbility{ { Production
Percent % |(Bbls/A.Ft.| % |Bbls./A.Ft. %7@ % | Bbls./A.Ft.| Recovered mmdarcwf( Presgure
: Oil J Water ce® Lbs./Sq./In.
0 203.5 17.0 36 L75 0 0 36 61 475 L5 1.05 30
%l 204.5 22.8 38 672 0 0 38 61 672 100 1.95 20
32 205,3 24,0 37 689 0 0 37 56 689 69 1.27 25
33 206.5 2345 49 893 0 0 49 L5 893 28 0.42 R5
34 207.5 22.0 62 1058 0 0 62 37 1058 10 0.17 L0
35 208.5 23.3 60 1085 0 0 60 30 1085 9 0.15 L0
36 209.5 20.7 L2 674 0 0 L2 31 674 0 Imp. -

249Y

Notes: co—cuble centimater,
*._Volume of water recovered st the time of maximum oll recovery.
es_Detormined by passing water through sample which still contains residusi cil.
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SUMMARY OF LABORATORY FLOODING TESTS
TABLE V
Company.____Hickory Creek Oil Company Lease - Well No. HCO=11
Depth Interval, Feet 174.5 = 18L.L4 184.4 = 196.0 174.5 = 196,0
Feet of Core Analyzed ‘ 9,9 11.6 21.5
Average Percent Porosity 2L,7 21.8 23.1
Average Percent Original Ofl Saturation 46,6 4245 Llyo L
Average Percent Oil Recovery 9.9 3.1 6.2
Average Percent Residual Oil Saturation 36.7 39,4 38,2
Average Percent Residual Water Saturation 56,8 56.9 56,9
Average Percent Total Residual Fluld Saturation 93,5 96,3 95.1
Average Original Oil Content, Bbls./A. Ft. 892, 720, 801.
Average Oil Recovery, Bbls./A. F1. 190, 53, 116,
Average Residual Oil Content, Bbls./A. Ft. 702, 671, ’ 685,
Total Original Oil Content, Bbls./Acre 8,829, 8,397. 17,226.
Total Oil Recovery, Bbls./Acre 1,881, 613. 2,494,
Total Residual Oil Content, Bbls./Acre 6,9.8, 7,78k, 14,732,
Average Effective Permeability, Millidarcys 13,36 5,041 9.09
Average Initial Fluid Production Pressure, p.sd. 20,0 20.8 20.5
NOTE: Only those samples which recovered ol were used in calculating
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