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OILFIELD RESEARCH LABORATORIES

536 NORTH HIGHLAND - CHANUTE, KANSAS 66720 - PHONE (316) 431-2650
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January 17, 1980

Hickory Creek 0il Company
1128 Main Street

Parsons, Kansas 67357
Gentlemen:

Enclosed herewith is the report of the analysis of
the rotary core taken from Well No. HCO-87, and sub-
mitted to our laboratory on December 14, 1979.

Your business is greatly appreciated.

Very truly yours,

OILFIELD RESEARCH LABORATORIES

oA _
~"Sanforfl A. Michel

SAM/tem

L ¢ to Parsons, Kansas
1 ¢ to Chanute, Kansas

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

Company Hickory Creek Qi1 Company lease - = Well No HCO-87
Location -
Section ~  Twp——— Rge - County. State___=
Elevation, Feet - = - = = = = = =~ = = = = = = -
NameofSend =~ = = = © = = = & @ = « = = = = -
TopofCore - = = = = = = = = = = = = = = = 175.0
Bottomof Core = = = = = = = = = = = = = = = 238.0
TopofSamd - -« - = - = - = - - < = = = = = 175.0
BottomofSand - = = = - - = = = = = = = = = 237.7
Total Feet of Permeable Sand - =« = = = = = = = = = = 60.3
Total Feet of Floodable Sand -~ = - = = = = = = = = = 2l.3
Distribution of Permeable Sand:
Permﬁ?ﬁgggcyftsange Feet Cum. FL
0 - 50 33.3 33.3
50 - 100 ey L2.7
100 - 300 12.7 55¢4
300 - 600 L.9 60.3
Average Permeszbility Millidareys - = == = = =« = =~ = = 86.2
Average Percent Porosity - = = = = = = = = = <= = R2.2
Average Percent Oil Saturation - =« = = = = = = = = = LO.1
Average Percent Water Saturation - =~ = = = = = = = = 39.8
Average Oil Content, Bbls./A.Ft. -« - =+ = = = = = =« = = -6 79-
Total Ol Content, Bhls./Acre = =« = =« o = = = = = = [4,2, 209 .
Average Percent Oil Recovery by Laboratory Flooding Tests - = « = L. 6
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. - =~ -~ 80.
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre =~ =« = -~ 1,7 06.

Totsl Calculated Oll Recovery, Bbls./Acrg « =~ = - =

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 foliows:

Depth Interval,

Feet Description .
175.0 = 179.8 Dark brown sandstone.
179.8 - 181.3 Light brown slightly shaly sandstone.
181.3 - 192.1 Dark brown sandstone.
192.1 - 193.0 Light brown shaly sandstone.
193.0 = 197.7 Dark brown sandstone.
197.7 = 199.9 Light brown shaly sandstone.
199.9 - 202.7 Brown sandstone.
202.7 = 203.2 Brown shaly sandstone.
203.2 - 206.7 Dark brown slightly carbonaceous sandstone.
206.7 - 208.5 Light brown shaly sandstone.
208.5 - 211.0 Brown sandstone.
211.0 - 212.1 Light brown shaly sandstone.
212.,1 - 212.7 Light brown slightly shaly sandstone.
212.7 = 215.0 Brown sandstone.
215.0 = 215.9 Gray laminated sandstone and shale.
215.9 = 224.3 Brown sandstone,
22,3 = 225.0 Light brown slightly shaly sandstone.
225.0 — 226.7 Brown sandstone.
226.7 = 229.9 Black carbonaceous sandstone.

229.9 - 230.8 Light brown sandstone.




ks
OILFIELD RESEARCH LABORATORIES - e —_— == i

-3
Deﬁth Interval,
Feet Description
230.8 ~ 236.7 Black shaly slightly conglomeratic
sandstone.
23647 = 237.7 Gray shaly conglomeratic sandstone.
237.7 - 238.0 Gray sandy shale.

LABORATORY FLOODING TESTS

The upper portion of the sand in this core responded v
well, relative to the lower portion of the sand, to labora-
tory flooding tests, as a total overall recovery of 1,706
barrels of oil per acre was obtained from 21;3 feet of sand.
The weighted average percent oil saturation was reduced from
L7.0 to LR.4, gr represents an average recovery of L.6 per-
cent. The weighted average effective permeability of the
samples is 7.97 millidarcys, while the average initial fluid
produttion pressure is 19.3 pounds per square inch (See Table
V).

Please note that the coregraph now presents residual oil
saturation instead of recovery, as in the past.

By observing the data given in Table IV, you will note
that of the 63 samples tested, 21 produced water and oil,
and 37 samples produced water only. This indicates that ap-
proximately 33 percent of the sand represented by these sam-

ples is floodable pay sand. The tests also show that the

sand has an erratic permeability profile.
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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 7,430 barrels
of oil per acre. This is an average recovery of 349 barrels
per acre foot from 21.3 feet of floodable sand analyzed in
this core. ‘

These recovery values were calculated using the follow-
ing data and assumptions:

Original formation volume factor, estimated \\\J 1. 03
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Reservoir water saturation, percent, estimated 10.0 5{y‘$
Average porosity, percent 2202/4¥3
0il saturation after flooding, percent 42.h.//¢%‘2
Perférmance factor, percent, estimated ~ 45,0

Net floodable sand, feet 21.3,/
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RESULTS OF SATURATION & PERMEABILITY TESTS

TABLE 1-B
Company Hickory Creek Oil Company Lease _ ~ )—,) ) :{ Well No. HCO-87
I
Sample Depth, Effective Percent Saturation 0il Content Pem. Feet of Sand Total Oil Perm,
Porosit ' acit
No. Feet X Pexcen{}% oit | Water  Totat | Bbls. /AFt | mil. Y[ Fe. Joum | Contet g:.px md,
1 175.5 22.7\“/ 57 | 16 73 1004 280, 1.0 1.0{ 1004 280,00
2 176.5 2ol 58- 13 71 1098 399. 1.0 2,01 1098 399.00
3 1775 25,6 58 14 | 72 1152 236, 1.0 3,0 1152 236,00
by 178.5 R34 7 Sh | 20 | Tk 993 30L. | 130 4O 993 301.00 !
5 "179.5 25¢5 L8 ] .21 69 950 536. 0.8 L.8 | - 760 428,80 ,
6 180.5 25,2 53 23 76 1036 38, 1.5 6.3 1554 57,00
7 181.5 19,7 58 26 8l, 886 158, 0.7 7.0 620 110.60
) 182.5 23,2 L6 2 val 828 239, 1.0 8.0 828 239,00
9 183.5 20,6 61, Cﬁ% 99 1023 _ 9., | 1.0 9.,0{ 1023 96.00
10 184,5 25,8 540 26 66 801 133, 1.0 10.0 801 133.00
11 185.5 2542 39 é%%% 71 763 188, 1.0 11.0 763 188,00
12 186.5 2h.8 31 69 651 115, 1.0 12.0 654 115,00
13 187.5 25,8 Ly | 2 71 881 175, 1.0 13.0 881 175.00
14 188.5 25.5 32 @jS 76 633 163. 1.0 14.0 633 163,00
15 189.5 25,1 L3 6 69 837 127. 1.0 15,0 837 127,00
16 190.5 25.6 30 67 596 340, 1.0 16.0 596 1 340,00
17 191.5 2641 38 81 778 346, 1.1 17.1 856 380,60
18 192.5 19.2 L1 50 o1 611 9.9 | 0.9 18,0 550 8.91
19 193.5 21,8 43 40 83 727 3l 1.0 19.0 727 34,00
20 194.5 22,7 10 39 79 70k 106, 1.0 20.0 701, 106,00
21 195.5 22,2 37 L0 77 637 524 1.0 21.0 637 52,00
22 196.5 2342 LO 32 72 720 754 1.0 22,0 720 75400
23 197.5 22,0 36 L5 81 61l 97, 0.7 22.7 430 67.90
20, 198.3 19.3 33 L6 79 L9k 18, 1.3 2L.0 642
25 199.4 18.3 39 L6 85 554 Leh | 0.9 2L 9 499
26 200, 8 19.7 L1 1,6 87 627 106, 1.1 2640 690
27 201.6 21.9 36 Ly 80 612 594 1.0 27.0 612
28 202, 1 22,1 36 L6 82 626 68. 0.7 27.7 438
29 203.5 18,8 40 51, Ol 583 35. 0.8 28,5 1,66
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RESULTS OF SATURATION & PERMEABILITY TESTS

TABLE 1-B

Company Hickory Creek 0il Companvy Lease H :'2 3\ Well No. HCO=87
B 1
Sample Depth, Effective Percent Saturation 0il Content Perm. Feet of Sand Total 0Oil Perm. |
t / ! Capacity |

No. Feet l;):;sei;.{ X oit Water Y| Total | Bbls. /A Ft. mill. 7( Ft. Cum. Ft. Content Ft.p X m¥l.|

30 204.6 22.1 Ll 39 83 754 35. 1.0 29.5 754 35.0

31 205, 5 21,7 38 36 7L 640 22. 1.0 30.5 61,0 22.0
32 206.5 23.8 30 | L4 7, 551, 38, 0.7 31,2 388 26460
33 2075 15.5 34 53 87 409 2.9 1 1.3 32.51 532 377
3L 208. 3 21,9 B | K1 | 8L 680 1.7 | 0.5 | 33.0| "340 0.85
35 209.5 21.8 L5 33 78 761 13. 1.5 3he5 | 1142 19.50
36 210.5 19.7 L0 | L 84 611 2Ly 1.0 35.5 611 2L, .00
37 211 .4 18.0 L7 | 42 89 656 0.80| 1.1 36.6 722 0.88
38 212.5 17.0 18 L2 90 633 9.9 | 0.6 3742 380 5e9k
39 213.1 19.5 38 | 47 | 85 575 15. 1.3 | 38.5| 748 19. 50
L0 21141y 20.3 L0 36 76 630 39. 1.0 39.5 630 39.00
L1 215.5 1.6 14 67 81 159 Imp. 0.9 LO.h | 143 0.00
L2 216.5 21,1 31 L2 73 508 13, 1.1 L1l.5 559 14.30
43 217.5° 22.5 L2 50 92 733 62, 1.0 | 2.5 733 62,00
Ll 218, 5 22,8 33 5k 87 581, 87, 1.0 43.5 584 87.00
L5 219.5 20,3 Lo | 48 88 630 60. 1.0 | 4h.5 630 60,00
4,6 220.5 20,0 41 57 98 636 L5, 1.0 4545 636 15,00
L7 221.8 2242 32 L7 79 . 551 . 19, 1.0 L4645 551 19.00
L8 222.7 22,0 38 55 93 64,9 35. 1.0 L7.5 649 35.00
L9 22345 22,2 33 52 85 568 31. 1.3 L8.8 738 40, 30
50 22l 5 20,8 20, L9 73 387 8.6 | 0.7 | 49.5 271 6.02
51 225, 5 224 35 43 78 608 52, 1.0 50.5 608 52,00
52 226.5 220k 32 51, 86 556 37, 0.7 51,2 389 25.90
53 22745 22,0 f b4k | 41 | 85 751 11, 1.3 52.5 976 1L« 30
5, | 228.5 2.5 |4k | k2 | 86 | 73 22, | 1.0 | 33.5] 73k 22,00
55 229.5 22.7 50 34 8l, 881 16. 0.9 5Ls 4 793 k440
56 230, 5 22,2 25 31 56 1,31 101. 0.9 5543 388 90.90
57 | 231.5 22.7 |42 | 35 | 77 | 74O hoh | 1.2 | 56,5 | 8e8 5,28
58 23245 19.5 32 3k 66 L81, 7.9 1 1.0 575 L8 7.90
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RESULTS OF SATURATION & PERMEABILITY TESTS

TABLE 1-B

Company Hickory Creek Oil Company L ease - H2AQ woll N, 11CO-87
|
Sample Depth, ll?;ffectilte Percent Satt:caﬁon 0il Content Pem., Feét of Sand Total Oil Cl:e;?:‘i'ty
No. Feet )/ Percent oit | wateX | Totat | Bbls. /AFt | mitl. ¥ [ Fe.  Jcum | Conte Ft. X md.
/ 7
59 233.5 17.3 L3 Ll 87 577 1.5} 1.0 5845 577 1,50
60 2345 17.1 9 57 | 66 119 Tmp. 1.0 59,5{ 119 0.00 |
61 23545 20.2 58 29 87 909 501 1.0 60. 5 909 510"
62 236, 5 17.3 50 33 83 671 2.0 0.7 61,2 L70 1.40
63 237.5 15.5 27 68 95 325 0,90 1.0 62.2 325 0.90
12009.6 | 1338, 535700
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BUMMARY OF PERMREABILITY & SATURATION TESTS

TABLE Il

Company Hickory Creek Oil Company Lease - H ) D\ Well No, __HCO=87
Depth Interval, Feet of Core Average Permeability
Feet Analyzed Permeability, Capacity
Millidarcys Ft. x Md.
175.0 = 184.0 9.0 238,6 214740
184.0 = 237.7 5L.3 5945 3051.2L
Depth Interval, Feet of Core Avezage Average Average Average Total Oil
Feet Analyzed Percont Percent Oil Percent Water Oil Content Content
Porosity Saturation Saturation BbL/A. Ft. Bbls./Acre
17500 - 18400 900 23.6 55.1 210)+ loollf 9,032
184.0 = 237.7 53.2 21.0 37.6 L2.9 624 v 33,177
175.0 = 237.7 6242 R2e2 40,1 39.8 679 42,209




¢_Volume of water recovered at the time of maximum ofl recovery.

se_Determined by pasasing water through sample which still containa residunl ol

Oilfield Research Laboratories
RESULTS OF LABORATORY FLOODING TESTS 45?8 = M -«Q
- /)
TABLE IV g =08-37 ‘
|
Hickory Creek Oil Company Lease 2 & wWell No. . HCO=87 !
Depth Effective Original Oil Saturation Oil Recovery Residual Saturation V°1°“tm° 4 Eﬂebf«;tilve‘ d 1;11‘?!:‘1 |
Feet ' Porosity Water( eability Productioq
Percent % Bbls./A. Ft. % Bbls./A. Ft. % % Bbls./A.Ft. { Recove 1lidarcys** Pressure
Oil Water cc® Lbs./Sq./In.
174~
1 17545 22.8 | 57 | 1009 v 124 L6 g5 | 204 16.49 | | 10
2 17645 2L.3 | 58 1093 7 132 37 961 203 1:8. 29 10
s | s |2 B | | 7 | xed 0 B g |18 | R e |
Ll: _ _1-,_7__! / . | ____(-_______.f)‘,__,.m . LU ° d — I TS
5 179.5 25,6 | 48 953 2 [Xe) 16 L9 913 422 l 38.98 | | 10 ! 179
6 180.5 25,0 | 53 1028 L 78 LD L2 950 280 11410 20
7 181.5 20.1 | 58 904 | 10 156 | 4B | 50 7h8 188 4,05 ' | 25
1.8 182.5 | 23,2 | 46 | 828 | kb zgﬂﬂé%g_ﬂ_jphd/Agﬁa 1 357 1483 25
9 [ 183.5 “27,0 | 6L | 1043 | 1k 228 |G L7 81 263 420 25
10 ] 18k.5 | 2554 40 | IOl Q. 0 | 40 | 52 | 791 .|-3kk " 24,23 15
11 185.5 25.4 | 39 769 0 0" |39 53 769 371 20.61 15
12 186.5 2,.8 | 3L 651, 0 0 3l 60 651, 206 12.85 | 15
13 187.5 25.7 | hh 877 0 0 Lly L8 877 302 15,21 15
1L 188.5 25,1 | 32 623 0 0 32 60 . 623 167 10.71 15
15 189.5 2504 | 43 847 0 0 L3 50 847 32L 13.92 10
16 190.5 25,9 | 30 603 0 0 30 56 603 154 19.12 10
17 191.5 26,7 | 38 7817 0 0 38 5l 787 387 L8473 10
18 192.5 19.4 | 41 617 0 0 L1 57 617 281, 15.85 10
19 193.5 22.0 L3 731 0 0 L3 5L 731 253 1he57 15
20 194.5 22,6 | LO 701 0 0 10 58 701 292 9. 50 15 |
21 19545 22.4 | 37 643 0 0 37 59 643 241 3.90 15
22 19645 23,0 | 4O s 0 0 1,0 56 an 27L, 3,60 15
23 197.5 22,5 | 36 625 0 0 36 61 625 1,50 6.75 15
2l 198.5 19.3 | 33 L9l 0 0 33 58 L9l 25 0.22 15
25 199.4 18.8 | 39 569 0 0 39 57 . 569 96 1.95 30
26 200.8 20,0 | 41 636 2 31 39 55 605 233 12.85 10
Notes: co—cuble centimeter. \‘ff&
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RESULTS OF LABORATORY FLOODING TESTS

TABLE IV
company __HickoTy Creek 0il Company Lenso - H2a ol o, HCO=E7
Sam Depth Effective Original Oil Saturation 0il Recovery Residual Saturation Volon.;me Effective ><
No. Feet Porosity \}\ Water Permeability
Percent % Bbls./A. Ft. % Bbls./A. Ft. % % Bbls./A. Ft. | Recovered Millildarcys®®
oi Water ce® Lbs./Sq./In.
27 201.6 22.1 36 617 s 3k 3L 60 583 281 L.05
28 202. L4 22.8 36 637 2 35 34 62 602 126 2. 40
29 203.5 l9rl 40 593 2 30 38 60 563 420 9.16
30 20L4.5 22.3 | 44 761 3 52 L1 52 709 105 1.50
31 205.5 22,0 38 649 0 0 38 57 649 79 1.05
32 206. 5 23.5 30 5L7 0 0 30 66 547 172 2.10
33 207.5 16,0 34 L22 0 0 3L 62 L22 11 0.15
3L 208, 3 21.5 40O 667 0 0 LO 50 667 I 330
35 209.5 Rlel | 45 7h'7 0 0 L5 51 W7 77 0.90
36 210.5 19.9 L0 618 0 0 L8 50 618 65 1.05
37 211.4 17.6 L7 642 0 0 L7 38 6L2 12 0.15
38 212.5 174 L8 648 0 0 L8 L7 648 8 0.15
39 2134 19.7 | 38 581 3 L6 35 62 535 147 Le0O5
LO ARy 20,0 LO 621 L 62 36 60 559 229 L.50
L1 215.5 14.6 14 158 0 0 1L 70 158 0 Imp.
L2 21645 ARy 31 514 0 0 31 66 51L 336 6.75
L3 2175 2243 L2 727 0 0 L2 55 727 339 13.74
Ll 218.5 22.4 | 33 573 0 0 33 63 573 311 11.62
L5 219.5 20,3 L0 630 0 0 L0 58 630 L7k 8.70
L6 220.5 19.6 L1 62 0 0 L1 | 57 62 300 10.31
L7 221.8 22,0 32 546 0 0 32 65 546 345 799
1,8 222."7 21.8 38 643 3 51 35 62 592 227 L0k
L9 2235 22.6 | 33 579 0 0 33 60 579 358 9.90
50 22445 20.5 2L 382 0 0, 2l 71 382 107 1.65
51 22545 22.2 | 35 603 0 0 35 63 603 301 8.10
52 2266 5 222 32 551 0 0 32 65 551 225 13.24

Notes: cc—cublc centimeter.
s—Volume of water recovered at the time of maximum oll recovery.
se__Determined by passing water through sample which atill contains residual oll.
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RESULTS OF LABORATORY FLOODING TESTS

TABLE IV
Comp Hickory Creek 0Oil Company Lease = )7) Q ;\ Well No. __HCO=87
Sample Depth Eftective Original Ofl Saturation Oil Recovery Residual Saturation Voloutme Eftective Iﬁl‘%ﬁl
Nol., Feet ' Porosity Water Permeability Production
Percent % Bbls./A. Ft. % Bbls./A. Ft. % \F % Bbls./A. Ft. | Recovered Millidarcys®® Pressure
Oil Water ce?® Lbs./Sq./In.
53 2274 5 223 | Lk 761 L 69 40O 5L 692 140 1.95 20
5k 22845 2L.3 | Lh4 727 3 50 L1 50 677 L1 0.60 25
55 229.5 22.7 | 50 881 L 70 L6 L8 811 126 1.65 20
56 230.5 2242 25 L31 0 0 25 60 L31 163 1.27 20
57 231.5 22,5 | 42 733 3 52 39 L6 681 31 0.L45 30.
58 23245 19.8 32 L92 0 0 32 59 L92 26 0.30 35
59 23345 17.2 | 43 57k 0 0 L3 L8 57k 0 Imp. -
60 2345 17.2 9 120 0 0 9 82 120 0 Impe -
61 235.5 20,0 58 900 0 0] 58 30 900 .20 0.30 L0
63 2375 15.6 27 327 0 0 27 70 327 0 Impe. -
S— .
RY5) 497, 2l

Notes: co—cuble oanﬂmeur

o—Volume of water recovered at the time of maximum ofl recovery.
se.__Determined by passing water through sample which still contains residusl oil.




Oilfield Research Laboratories
SUMMARY OF LABORATORY FLOODING TESTS
TABLE V
Company___Hickory Creek 0il Company Lease__— Well No HCO-87
Depth Interval, Feet 175.0 — 184.0 184.,0 = 237.7 175.0 2377
Feet of Core Analyzed 9.0 12.3 21l.3
Average Percent Porosity 23.6 ARy 2242
Average Percent Original Oil Saturation 55.0 L1l.2 470
Average Percent Oil Recovery 6.8 3.0 L6
Average Percent Residual Oil Saturation 48,2 38.2 L2k
Average Percent Residual Water Saturation L2.9 55¢7 5043
Average Percent Total Residual Fluld Saturation 91.1 93.9 92,7
Average Original Ofl Content, Bbls./A. Ft. 1,003, 683, 81h.
Average Oil Recovery, Bbls./A. Ft. 122, _ 49 80,
Average Residual Oil Content, Bbls./A. Ft. 881, 63L. 734
Total Original Oil Content, Bbls./Acre 9,032, 8,307, 17,339,
Total Oil Recovery, Bbls./Acre 1,099, 607, 1,706,
Total Residual Oil Content, Bbls./Acre 7.933, 7,700, 15,633,
Average Effective Permesbility, Millldareys 13,57 3,87 7.97
Average Initial Fluld Production Pressure, p.s.l. 18.0 19.6 19,3
NOTE: Only those samples which recovered ol were used in caleulating
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PERMEABILITY, IN MILLILARCYS
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