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February 18, 1980

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

Gentlemen:

Enclosed herewith is the report of the analysis of
the core taken from Well No. HCO-110, and submitted to
our laboratory on January 21, 1980.

Your business is greatly appreciated.

Very truly yours,

RESEARCH LABORATORIES

Sanford A. Michel

SAM/kas
L, ¢ to Parsons, Kansas
1 ¢ to Chanute, Kansas
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GENERAL INFORMATION & SUMMARY

Company —Hickory Cre ek Qil Company Lease— Well No HCO-110
Location =
Section__—_ TWp_—— Rge—— County State_—
Elevation, Feet - - =~- - - = = *° e o e @ e = = -
NameofSand - = = = = = = = = = = = = = - - -
Topof Core - = = - = = = = = = = = = == = -° 181.0
Bottomof Core - - - = = = = = = = = =~ - - 199. 9
TopofSand - - - = - = - <= <~ < e e e e e = 181.0
BottomofSand - - - = - - - = - - = =~ - - 199.9
Total Feet of Permeable Sand - - - - - = = = = 7 - - 4.4
Total Feet of Floodable Sand - = = - = = = - = = = -~ 11.3
Distribution of Permeable /Sand:
Permeability Range Feet Cum. Ft
Millidarcys
0 - 10 2.7 2.7
50 - 100 8.8 11.5
100 - 150 2.9 4.4
Average Permeability Millidareys - - - = = = = - w = 71. L
Average Percent Porosity - - - = = = = < % - e = 21.9
Average Percent Oil Saturation - =- = = = = = = = = -~ L2.7
Average Percent Water Saturation - =~ = = = - <= = % - 34.9
Average Oil Content, Bbls/A.Ft. = - = = =« = = = = = = 731+.
Total Oil Content, Bbls./Acte - - = = = = = = = = = 10, 568.
Average Percent Oil Recovery by Laboratory Flooding Tests - = - = 9. 6
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. - = = 167-
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre - - =~ = 1 y 88 3.
Total Calculated Oil Recovery, Bbls./Acre = - = - - = = = = See "Calculated

Recovery" Section




OILFIELD RESEARCH LABORATORIES

-2

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
181.0 - 181.6 Brown slightly shaly sandstone.
181.6 - 181.8 Light brown shaly sandstone.
181.8 - 185.5 Brown slightly shaly sandstone.
185.5 - 187.3 Light brown shaly sandstone.
187.3 = 191.4 Brown shaly sandstone.
191.4 - 195.4 Iight brown very shaly sandstone.
195.4 - 199.9 Brown slightly shaly sandstone.

LABORATORY FLOODING TESTS

The upper portion of the sand in this core responded
well, relative to the lower portion of the sand to labora-—
tory flooding tests, as a total overall recovery of 1,883
barrels of oil per acre was obtained from 11.3 feet of
sand. The weighted average percent oil saturation was
reduced from 45.8 to 36.2, or represents an average recovery
of 9.6 percent. The weighted average effective permea-—
bility of the samples is 7.28 millidarcys, while the
average initial fluid production pressure is 21.9 pounds
per square inch (See Table V).

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

that of the 10 samples tested, 8 produced water and oil,
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and 1 sample produced water oﬁly. This indicates that

approximately 80 percent of the sand represented by these

sampleg is floodable pay sand.

CALCULATED RECOVERY

It would éppear from a study of the core data, that
efficient primary and waterflood 6perations'in the vicinity
of this well should recover approximately 4,060 barrels of

oil per acre. This is an avérége,recovery of 359 barrels

per acre foot from 11.3 feet of 'floodable sand analyzed in

this core.
These recovery values were calculated using the

following data and assumptions:

Original formation volume factor, estimated ' 1.03~\N
Reservoir wéter saturation, percent, estimated 15.0 «Q?.Q
Average porosity, percent 22.2//9 %),
O0il saturation after flooding, percent 36.21/43;§2>
Performance factor, percent, estimated \\V45.O

Net floodable sand, feet 11.3 /C;VO
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RESULTS OF SATURATION & PERMEABILITY TESTS

TABLE 1-B
Company __Hickory Creek Oil Company Lease __ = H.LS Well No. HCO=110
Sample | Depth, >< %fjf:;::; V( Percent Saturation 0il Content Pem., Feet of Sand Total 0il Cg’::c“i-ty
No. Feet Percent oil wmb( Total | Bbls. /AFt | mill, Ft. | Cum. Ft | Content Ft. X md.
1 181.5 20.6 s57-1 21 | 78 + o911 51, 0.6 | 0.6 51,7 30.60
3 183.5 23.6 52 | 19 | 7 952 86. 1.9 | 2.5 | 1809 163. 40
5 185.3 21.8 52 1 26 | 78 879 56. 1.8 | L.3 | 1582 100. 80
7 187.5 22,5 3 | 28 | 7 751 8.5 | 1.2 | 5.5 901 10.20
9| 1895 20,1 | uh |(37)| 81 | 686 5, | 1.5 | 7.0 | 1029 81. 00
11 191.3 21.2 39 /(ii) 83 641 105. 1.4 | 8.4 897 147.00 |
13 193.5 16.5 22 | 68 | 90 282 1.8 | 1.5 | 9.9 423 2.70
15 1 195.5 24.3 40 3z 75 754 99. 1.6 {11.5 1206 158,40
17 197.5 24.0 w | 7L 819 145, 1.5 {13.0 | 1229 217.50
19 £ 199.5 22,9 38 76 675 83. 1.h  |1h.4 U5 116.20
I ] I
19046 | 207.5" A 97,3




Oilfield Research Laboratories
SUMMARY OF PERMEABILITY & SATURATION TESTS

TABLE ¥
Company ___Hickory Creek Oil Company Lease ___— Well No. ___HCO~110
Depth Interval, Feet of Core Average Perieability
Feet Analyzed Permeability, ‘Capacity
Millidarcys Ft. x Md.
181.0 -~ 185.5 Le3 68,6 294,80
Depth Interval, Feet of Core Average Average Average Average Total Oil
Feet Analyzed Percent Percent Oil Percent Water 0il Content Content
Porosity Saturation Saturation Bbl./A. Ft. Bbls./Acre
181.0 - 185.,5 Lo3 R2. 4 52.7 R2.2 916 3,938
181.0 - 199.9 4.4 21.9 L2,7 34.9 734 10, 568
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RESULTS OF LABORATORY FLOODING TESTS

TABLE IV
Company _Hickory Creek 0il Company Lease - H 18 Well No. _HCO0-110
Sample Depth, Ettective | OTiEInal Ol Saturation|  Oil Recovery Residual Saturation Volume et wﬁve?)(‘ Initial /
No. Feet 1;’::‘2:‘;{ % Bbls./A. Ft. % Bbls./A. Ft. &X W;%Eer Bbls./A. Ft. Re‘::vg?.grred h&ihlxiimdiigiyg . L%
1 181.5 | 20.9 | 57 | 924 2L | 385 @ 62 | 535 298 I.87 20
3 183.5 R34 52 oLl Rl 381 @ 6L 563 393 14.39 15
5 185.3 | 21.9 | 52 | 883 1, | 238 @ 56 | 645 391 10. 50 20
7 187.5 R2.3 43 Thl 6 104 @ 60 640 55 0.82 35
o | * 189.5 | 20.5 | 44 | 700 51 80 57| 620 | 188 2,55 25
11 191.3 | 20.9 | 39| 632 3 L9 | GE 60 | 583 389 6.75 20
13 193.5 | 16.9 | 21| 275 0 0 | 21 70| 275 0| Imp. .-
15 195.5 | 24.2 | 40| 751 0 ol 10 571 751 80 1.12 35
17 197.5 | 23.8 | L4k | 812 5 92 | 39 56| 720 318 5.32 20
19 199.5 22.6 38 666 2 35 36 57 631 213 7.80 20
Soe T
'{:? 250" ?Jz
37
Notes: cc—cublc 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
~ompany__Hickary Creek Qil Company Lease._._— Well No..  HCOml.10
Depth Interval, Feet 181.0 - 185.5 187.3 - 199.9 181.0 - 199.9
Fect of Core Analyzed L3 7.0 11.3
Average Percent Porosity ’ 22 .4 22,0 R2.2
Average Percent Original Oil Saturation 52,7 - L1.7 L,5.8
Average Percent Oil Recovery 18.5 L2 9.6
Average Percent Residual Oil Saturation 3L4.2 . 37.5 36.2
Average Percent Residual Water Saturation _ 60,4 57.9 . _58.8
Average Percent Total Residual Fluid Saturation 94,6 95.4 R 95,0 e )
Average Original Oil Content, Bbls./A. Ft. 915, 712, 789,
Average Oil Recovery, Bbls./A. Ft. 322, 72. 167.
Average Residual Oil Content, Bbls./A. Ft. 593, 640, ) 622, .
Total Original Oil Content, Bbls./Acre 3,935, 1., 977 8,912,
Total Oil Recovery, Bbls./Acre 1,383. — 500. 1,883,
Total Residual Oil Content, Bbls./Acre 2,552, Ly 177 o 7,029,
Average Effcctive Permeability, Millidarcys 11.43 L L, 7h ) " 28
Average Initial Fluid Production Pressure, p.s. 18.3 \ 21,0 51.Q

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

the ahove averages.



PERMEABILITY, IN MILLIDARCYS

WATIR SAT., CIL SAT.,
PERCENT - - L ERCENT EFFECTIVE PERMPZABILITY TO WATEK, 1.0 - ILLIDARCYS
) =L 30 40 Go 80 106 ’
P gy T -r- %2 ¥ 6 8 1
| 161 -~ |
== e f
.‘
363 14,39
ﬁ 184 l" 1 T
‘[ 185 i
;
14y
[ EET: I
S SHALY SANDSTOHE
i o _ IMPERMBABLE 70 WATER | ] e
- LEASE : WELL HC. HCO - 110
— COUNTY, = ‘
{ { | i hii i 1
DEPTH INTERVAL, | FEET OF CORE AVERAGE | AVG, OIL AVG, WATER |  AVERAGE | GALCULATED
FEET | ! ANALY ZED PERCENT SATURATION ‘ SATURATLION ; PERMEABILITY, OIL RECOVERY
: | POROSITY | FERCENT PERCENT | | HMILLIDARCYS  BELS./ACEE
i | |
181.0 - 185.5 | u,} 22,4 | 52.7 | EF.Z ] j | 68.6
187.3 + 199.9 | 1001t | Cigp SHEEOE "R i e ahie i S
181.0 - 199.9 14,4 21,9 42,7 M9 | T4 4,060 (PRIMARY AND
_ | i T | WATERFLOODING)
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