OILFIELD RESEARCH LABPORATORIES

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

|5 - 037~ Lot

February 15, 1980

Hickory Creek O0il Company
P.0. Box 379
Parsons, Kansas 67357

Gentlemen:
Enclosed herewith is the report of the analysis

of the rotary core taken from Well No. HCO-108, and
submitted to our laboratory on January 18, 1980

Your business is greatly appreciated.
Very truly yours,
OILFIELY RESEARCH LABORATORIES

Sanford A. Michel

SAM/tem

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

- RFRISTERED FNRINEERS -
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GENERAL INFORMATION & SUMMARY

Hickory Creek Oil Company - HCO-108

Company Lease. Well No

Location !

Section__— Twp — _ Rge = County———— State.—

Elcvnuon,l‘eet--------.------ -

NameofSapd - - = - = = =- = = = = - e ®= e = -
TopofCore - - - = = = = = = = = = = =< - 173.0
Bottom of Core = =- = = = = = = = = <= = = =~ 191.7
TopofSand - - - - - = = = ° ~ - e e e = - ]_73_0
Bottomof Sand - - - - - = - = = = = = = = < 191.5
Total Feet of Permeable Sand - =- = - = = = = - = ° ° 16.8
Total Feet of Floodable Sand - - - - = = = = = = = 7 143
Distribution of Permeable Sand:

Permeability Range Feet Cum. Ft

Millidarcys
0 - 50 1.5 1.5

100 - 200 729 9

200 - 300 2.0 11l.4

300 - 600 S5ely 16.8
Average Permeability Millidarcys - - - = = - = = v = 251. 2
Average Percent Porosity - - = = < = = = = = =~ 222
Average Percent Oil Saturation - =- = - - = <= = = < - L8.2
Average Percent Water Saturation = = = = - = = = = = 30.0
Average Oil Content, Bbls/A. Ft. = = = = = = = = = = = 862.
Total Oil Content, Bbls./Acte =- =- = = = = = = = = = 14,48k,
Average Percent Oil Recovery by Laboratory Flooding Tests - =~ = = 11.3
Average Oil Recovery by Laboratory Flooding Tests, Bbis./A. Ft. =~ = -~ 207.
rotal Oil Recovery by Laboratory Flooding Tests, Bbls./Acre - - = = 2,966.
wotal Calculated Oil Recovery, 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

173,0 — 181.2 Brown sandstone with fine carbonaceous
partings.

181,2 - 181.6 Gray sandy shale.

181.6 — 184.2 Brown sandstone with fine carbonaceous
partings.

18L4.2 - 185.5 Gray sandy shale.

185.5 = 191.0 Brown sandstone.

191.0 - 191.5 Light brown and gray laminated sandstone
and shale.

191.5 - 191.7 Gray sandy shale.

LABORATORY FLOODING TESTS

The upper portion of the sand in this core responded well,
relative to the lower portion of the sand, to laboratory flood-
ing tests, as a total overall recovery of 2,966 barrels of oil
per acre was obtained from 14.3 feet of sand. The weighted
average percent oil saturation was reduced from 53.7 to LZ.k,
or represents an average recovery of 11.3 percent. The weighted
average effective permeability of the samples is 15.88 milli-
darcys, while the average initial fluid production pressure
is 20.0 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, and
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2 samples produced water only. This indicates that approxi-
mately 80 percent of the sand represented by these samples is
floodable pay sand. The tests also show that the sand has a
relatively high and uniform permeability profile.

CALCULATED RECOVERY

It would appear from a study of the core data, that ef-
ficient primary and waterflood operations in the vicinity of
this well should recover approximately 5,830 barrels of oil
per acre. This is an average recovery of 408 barrels per

acre foot from 14.3 feet of floodable sand analyzed in this

core.
These recovery values were calculated using the following
data and assumptionss

Original formation volume factor, estimated \\’1.03

Reservoir water saturation,percent, estimated l0.0/ Q0
Average porosity, percent 23.4/2473
0il saturation after flooding,percent 42.4/4.& Q
Performance factor, percent, estimated ™~ 50.0

Net floodable sand, feet 14-3/ 71.0
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RESULTS OF SATURATION & PERMEABILITY TESTS

TABLE 1-B
Company Hickory Creek Oil Company Lease - 7L7) lp Well No. _ HCO-108
Sample Depth, Effect?ve Percent Saturation A 0il Content Pem., Feet of Sand Total Oil Petm_.
No. Feet }( l;,:zz:{x 0il Total | Bbls. /A Ft. Mill. X Ft. Cum. Ft. Content gf,p;c‘,:,’;_
,-(7/?
1 173.5 2542 62 Y7L 1212 233, 2.0 2,0 2L21L L66,00
3 17545 204 L7 78 Thly 518. 2.0 LeO 1488 1036.00
5 1775 23.1 56 76 1004 L2L, 2.0 6.0 2008 848,00
1'86 7 179.5 24.0 62 78 1154 17L. e 2 82 2539 382,80
9 181.7 27.1 56 72 1177 Li3. 1.4 9.6 1648 620, 20
a1 | o183.5 | 25,5 |49 | 75 29| ~136,80
12 185,6 21,0 L6 81 749 75.00
14 187.5 2l.3 L7 82 777 121, 2.0 14,3 1554 242,00
16 189.5 16.0 20 83 248 169. 2.0 16,3 496 338,00
18 191.3 1he6 7 oL 79 149, 0.5 16.8 L0 7L+ 50
16257 |F)E6 A7 > 2875
\ Vo
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SUMMARY OF PERMEABILITY & SATURATION TESTS

TABLE I
Company Hickory Creek Oil Company Lease - Well No. HCO-108
Depth Interval, Feet of Core Average Permeability
Feet Analyzed Permeablility, Capacity
Millidarcys Ft. x Md.
173.0 - 181.2 8.2 333.3 2732.80
Depth Interval, Feet of Core Average Average Average Average Total Oil
Feet Analyzed Percent Percent Oil Percent Water Oil Content Content
) Poroaity Saturation Saturation Bbl./A. . Bbls./Acre
173.0 - 181.2 8.2 23.2 56.9 19.3 1,032 8,459
173.0 = 191.5 16.8 2242 L8, 2 30.0 862 14,484
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RESULTS OF LABORATORY FLOODING TESTS

ﬁ

TABLE IV
company _ Hickory Creek 0il Company Lease _HJ)D Well No, __ H00—108
Sample Depth Eftective Original Oil Saturation 0il Recovery Residual Saturation Volou!me Eftective Iﬁlgg
Nop Feet ' Porosity )( Water Permeabilit% Production
Percent % Bbls./A. Ft. % Bbls./A. Ft. % % Bbls./A. Ft. | Recovered Millidarcys® Pressure
| /cy O1 Water cc® Lbs./Sq./In.
G7
\ ‘

1 173.5 2545 62 1227 25 L95 3 50 732 156 20,62 20

3| L75.5p,R006 | k7 | 751 |[10] | 160 56 | 591 | 132 2.55 | 25

5 17745 1723, 2 56 1008 13 23L @ 56 77, 323 29, 2L 10

A 1795 24,0 | 62 | 1154 |\20 372 || @2 | 49 | 782 215 14478 15

28O [ ier.7 | 26.8 | 56 | 116k | \/ w2/ |G| 37 |22 | 237 26,99 | 15
‘—*\E vgﬁLS%E5 25'.-_’—7’ \—’14:9 977 L,i — \/69‘“ g @‘\/lt;—/k/?—]g/—\/gé\_}"‘/— - 3—9"00 - ?];_5/;-,/

T2 185.0 PA) L6 760 3 50 L3 51 710 137 3,00 . 30

14 187.5 21.1 L7 769 5 82 1,2 50 687 124 2.17 30

16 189.5 16,3 20 253 0 0 20 78 253 209 10,00 | 20

18 191.3 1445 7 79 0 0 7 90 79 252 14,99 20

Lo\ 87/ (15, 3¢/
>
%3
9

Notes: co—cubic centimeter.

o__Volume of water recovered at the time of maximum oll recovery.
es__Determined by passing water through sample which still contains regidual oil.
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SUMMARY OF LABORATORY FLOODING TESTS

Hickory Creek 0Oil Company

i TABLE V

1ease

Well No. HCO-108

ompany

Yepth Interval, Feet

173,0 = 191,5

‘ect of Core Analyzed 8.2 6.1 143

.verage Percent Porosity 2343 23. L 234

iverage Percent Original Oil Saturation 56.9 LO.2 537

\verage Percent Oil Recovery 17.1 3o ly 11.3

\verage Percent Residual Oil Saturation 39.8 45.8 L2

iverage Percen_t_R___eml_d.uﬂ_W_gEer Saturati_qn_ ) L _5_2_- 7 L __L'ié'..?_, . o . __1:|,9. 8 _

\vernge Percent Total Residual Fluid Saturation 92. 5 91.7 92.2 L
\verage Original Oil Content, Bbls./A. Ft. _ 1,038. 899. _978. L
\verage Ol Recovery, Bbls./A. Ft. 317. B 61, 07,

Average Residual Oil Content, Bbls./A. Ft. 721, 838. 77 i
Fotal Original Oil Content, Bbls./Acre 8,510, 544804 13,990,

Fotal Oil Revovery, Bbls./Acre 2,596, - 370. 2,966,

Total Residual Oil Content, Bbls./Acre 5,914, 5,110 _ 11,024,

Average Effective Permeability, Millidarcys ]__6_! 75 13 «5H5 15,88 _ -
Average Initial Fluid Production Pressure, p.s.l. 17.5 22.5 20,0

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

the abhove averages.




OIL CONTENT, WATER SAT, " OIL SAT,, "
BELS. /A, T, i > e AIR PERMBABILITY, IN MILLIDARCYS

===<== BFFECTIVE PERMEABILITY, IN MILLIDARCYS
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0271 suoom por mEcOTERY } R SHALY SANDSTONE E==] LAMIRATED SANDSTONE AND SHALE

SANDSTONE | | < | OANBONAQBOUS SHALY SANDSTONE O IMPERMEARLE TO WATER

HICKORY CREEK OIL COMPANY

, , | ‘ ‘ e LEASE WELL NO. HCO-47
| | | ! ! i w——— QOUNTY, ==
DEPTH INTERVAL, rm or couf Avmgl AVG. OIL AVG, WATER AVG, OIL TOTAL OIL AVG, AIR CALCULATED

oo | ARALYZED PERCENT SATURATION SATURATION CONTENT CONTENT PERMEABILITY OIL RECOVERY,
POROSITY PERCENT PERCENT BBLS./A.FT, BBLS./ACRE  MILLIDARCYS BBLS. /ACRE OILFIELD RESEARCH LABORATORIES

‘ ! CHANUTE, EANSAS
178.5 - 185.0 6,5 23.0 5l 4 2.0 966 6,271 160,8 OCTOBER, 1979 L
185.0 - 198.6 13,6 20.6 39.6 36.5 635 8,638 39.2
| 178.5 = 198.6 | 201 2.6 4h L 31.5 TH4 14,909 78.4 5,100 (PRIMART & WATHRFLOOKIN®)




