OILFIELD RESEARCH LABORATORIES

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

October 12, 1979

1S - 123214

Hickory GCreek Oil Company
1128 Main
Parsons, Kansas 67357

Gentlemen:

Enclosed herewith is the report of the analysis
of the rotary core taken from Well No. HCO-46, and
submitted to our laboratory on September 28, 1979.

Your business is greatly appreciated.

Very truly yours,

OILFIE‘- RESEARCH IABORATORIES

S. A. Michel
Chemist

SAM:km
L ¢ to Parsons, Kansas
1l ¢ to Chanute, Kansas
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CORE ANALYSIS - WATER ANALYS!S - REPRESSURING ENGINEERING - SURVEYING & MAPPING - PROPERTY EVALUATION & OPERATION
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GENERAL INFORMATION & SUMMARY

Company __Hickory Creek Oil Company  rease - Well Ko HCO=L6
Location -
Section_______ Twp ~ __ Rge b County. = State . —
NameofSand = = = = = « = @ o = = o = = = = = -
TopofCore = = = = = = = o = = = = = = = = = 172.0
Bottomof Core = = = = = = = = = = = = = = = = 191.8
TopofSand = « = = = = = = = = =+ = = - = = = 172.5
BottomofSand = = + = = <« = © & & & & & - = = 191.8
Total Feet of Permeable Sand « = =+ o = &« = = = = = = = 17.0
Total Feet of Floodable Send = = = - = =« = = =« = = = =« 9.6
Distribution of Permeable Sand:
Pemﬁ?l?iiggcyr:me Feet Cum. FL
0 - 10 8.4 8.4

10 - 20 2.8 11.2

20 = 30 L.6 15.8

30 & Above 1.2 17.0
Average Permeability Millidarcys = =« o« « o = = = ® =« = 18.0
Average Percent Porosity = « = = = = = = = = o = = 18.9
Average Percent Oil Saturation =~ = = = = = & = = = = = 46,1
Average Percent Water Saturation = = = = = o = = = = = 38.2
Average Oil Content, BhIs./JA.Ft. - = =« = =« = o = » = = = 685.
Total Oil Content, Bbls./Acte - =« o = = =« o o o = = = 11,640.
Average Percent Qil Recovery by Laboratory Flooding Tests - = - = = 11.9
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A.Ft. - « =« = 188.
“Total Oil Recovery by Laboratory Flooding Tests, Bbls/Acre - = = = = 1,803,

Total Calculated Ofl Recovery, Bhls./JACTR = « = « = = e e o =
Packer Settlng, Feet - - - - - - - - - - - - - - -
Wty, cenuw‘” @ - - ‘- - - - - - - - - - - -

AP LGravity,degrees @ G0 °F - - o = « « o =« = o e =

Elevation, Feet = = « = = o =« = = = = = 2 = = =

See "Calculated
Recovery" Section
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The core was sampled by a representative of the client.

FORMATION COFED

The detailed log of the formation cored is as follows:

Depth Interval, Description
Feet

172.0 - 172.5 Gray sandy shale.

172.5 - 172.9 Light brown sandstone.

172.9 = 173.5 Gray sandy shale.

173.5 - 174.0 Light brown and gray laminated sandstone
and shale.

174.0 = 177.2 Brown sandstone.

177.2 - 181.2 Brown and gray laminated sandstone and shale.

181.2 - 181.8 Brown sandstone.

181.8 - 184.2 Brown slightly shaly sandstone.

184.2 — 186.9 Brown sandstone with fine carbonaceous
partings.

186.9 - 187.2 Gray sandy shale.

187.2 - 189.0 Brown sandstone with fine carbonaceous
partings.

189.0 - 190.4 Gray sandy shale.

190.4 - 191.8 Lig?t brown and gray laminated sandstone and
shale.

LABORATORY FLOODING TESTS

The sand in this core responded to laboratory flooding
tests, as a total recovery of 1,803 barrels of oil per acre was
obtained from 9.6 feet of sand. The weighted average percent
0il saturation was reduced from 46.5 to 34.6, or represents an
average recovery of 11,9 percent. The weighted average effective

permeability of the samples is 1.94 millidarcys, while the

average initial fluid production pressure is 26,5 pounds per
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square inch (See Table V).

By observing the data given in Table IV, you will note that of
the 19 samples tested, 10 produced water and oil, and 1 produced
water only. This indicates that approximately 53 percent of the
sand represented by these samples is floodable pay sand.

CALCULATED RECOVERY

It would appear from a study of the data, that efficient
primary and waterflood operations in the vicinity of this well
should recover approximately 3,530 barrels of oil per acre. This
is an average recovery of 368 barrels per acre foot from 9.6 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 15,01//5?7“3
Average porosity, percent 19.8 /. &
0il saturation after flooding, percent 3L4.6 //32.8
Performance factor, percent 50.0

Y
Net floodable pay sand, feet 9.6// .0
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RESULTS OF SATURATION & PERMEABILITY TESTS

TABLE 1-B
Company Hickory Creek 0il Company Lease Gray -1 ell No.  HCO-46
N o
) [ o3
| Samgle Depth, \ Effectivé7k Percent Sat?ration 0il Content F’exm.,?(x Feet of Sand Total Oil |P‘9“1?{

No. Feet % 1;«;:;?3 oil | WatesN Totl | Bbls. /ATt | il Ft. | cum. Fe.| Content 2?1"?5"@"2;

1 172.6 13,9 '} 42 53 95 453 8.5 O, 0.k 181 3.40

124 2 173, 14,8 22 5l 76 253 2.1 0.5 0.9 127 1,05
7T 3 17545 20, 5 L6 30~ § 76 732 21, 1.0 1.9 732 21,00
<i4 175.5 21,7 . 50 2L b 74 842 21, 1.0 2.9 842 21,00

=17 PerAd )6 177.5 1L . 6%, | LO =195 1,573 2.0 0.8 4.9 362 1.60
—g—BrebkD 7 | —178.5 20.0 56 ~« 86 869 8.3 1.0 5.9 869 8,30 .
8> 17945 17.87e | L9 36 85 677 L7 1.0 6.9 677 L.70

I 9 180.5 18,87 | 48 36~ | 8L 700 6.7 1.2 8.1 840 8.0L

Lo 10 181,6 20.5 L6 31— { 77 732 11, 0.6 8.7 1,39 6.60
ASES 11 1872.5 20.9 72 2%“ 95 1,167 7.5 1.2 9.9 1,400 8.88
12 183,7 19,9 51 | %@ 88 718 11, 1.2 11.1 898 13,20

13 184.5 17.8 L .39 83 608 22, 0.8 11.9 L86 17.60

14 185,5 18,2 Ll L0 8L 621 16. 1.0 12.9 621 16.00

15 186,7 16.8 28 67 95 365 9.3 0.9 13.8 329 8.37

16 187.7 19,2 L1 39 {4 80 611 2L, 0.8 14.6 489 19.20

17 188,5 17.6 L3 L2 1 85 587 25, 1.0 15.6 587 25,00

18 190.5 15.7 37 56 93 L51 0.95 | 0.6 16,2 271 0.57

19 | 191.5 15.5 32 53 85 385 2.2 0.8 17.0 308 1.76

e |77 —
3ys/, 5| B9,/ ‘ 203./8
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SUMMARY OF PERMEABILITY & SATURATION TESTS

TABLE Il
Company Hickory Creek 0Qil Company Lease - Well No. ____HCO=46
Depth Interval, Feet of Core Average Permeability
Feet Analyzed Permeahility, Capacity

Millidarcys Ft. x Md.

172.5 = 17742 Lol 40,6 166,45

177.2 - 181.8 Le6 64l 29,24

181.8 - 191.8 8.3 13,2 110,58
Depth Interval, Feet of Core Average Average Average Average Total Oll
Feet Analyrzed Percent Percent Oil Percent Water 0Oil Content Content
Porosity Saturation Saturation BblL/A. Ft. Bbls./Acre
172.5 = 177.2 Lol 20,8 45.1 30,5 747 3,064
177.2 - 181.8 o6 18,4 48.3 37.4 693 3,187
181.8 - 191.8 8.3 18.2 L5,3 L2.5 649 5,389

172.5 = 191.8 17.0 18.9 4641 38.2 685 11,640



RESULTS OF LABORATORY FLOODING TESTS

Oilfield Research Laboratories

TABLE IV
Company _Hickory Creek 0il Company Lease PRAY =18 Well No. __HCO-46
/
Sample Depth Effective | OTiginal Oil Saturation Oil Recovery Residual Saturation Vo?tmc Effectiv lﬁi‘g‘g
No. Feet Porosity X Water Permeabi}ity \ | Production
Percent % Bbls./A. Ft. % Bbls./A. Ft. % % Bbls./A.Ft. | Recovered Millidarcys**
- Oil Water . cc® Lbs./Sq./In.
1 172.6 14.0 40 L34 o) 0 4O 33 L3 5 0.15 L0
29 2 173.6 14,8 22 253 0 0 22 54 253 _.0 Imp, - 174
3 17L.5 0,3 L6 T2L T8 738 78 59 T L 12 0.25 20
(4 175.5 22, 50 853 Y 375 é(z%é‘ 63 478 278 g..1 10 \
A 5 176.6 2L 5| 51 969 21 399 30 65 | 570 340 7.05 10 /
'—EE £/ 6 177.5 14.8 39 448 0 0 [~ 39 56 | L4& 0 Imp. - %
ANy | 178.5 19,5 | 58 877 10 0 { 58 | 37 | 877 0 Tmp. - _
"7 g8 179.5 (1&% 1.9 692 1L, 198 | (3 56 494 ) 0,22 25
9 180.5 C18.4 48 685 1l 200 > | 56 L85 12 0.25 30
[ N (10 | 181.6 |Q0.3 | 46 72h, | 10 157 |3 59 | 567 11 0.33 | 30 Vig
(NS EES 18%2.5 20.6 59 TI03 0 0 69 26 {1103 0 Tmp. -
12 183.7 19.9 51 787 0 0 51 L0 787 0 Tmp. -
13 184.5 18.0 Ll 614 L 56 L0 55 558 8 0.33 30
14 185.5 18.0 Ll 614 5 70 39 55 5L 9 0.30 |. 40
15 186.7 16,7 27 350 0 0 27 68 | 350 8 0.15 35
16 187.7 19.3 L1 614 3 L5 38 55 | 569 7 0.15 35
17 | 188.5 18.0 L3 600 2 28 L1 5L, | 572 12 0.15 35
18 190.5 15,6 37 L8 0 0 37 56 L8 0 Imp. -
19 191.5 15.5 32 385 0 0 32 58 385 0 Tmp. -
e ‘ P
s \Z:: 724 17 7
24 3<
~ @0 NI
l( '®

Notes: co—cublc emﬁmetar
*_Volume of water recovered at the time of maximum oil recovery,

*s_Determined by passing water through sampls which still contains residual oll.
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SUMMARY OF LABORATORY FLOODING TESTS
TABLE V
Company__Hickory Creek 0il Company Lease. - ‘ Well No HCO=46
Depth Interval, Feet 172.5 = 177.2 177.2 = 181,8 181.8 = 191.8 172.5 - 191.8
Feet of Core Analyzed 3.2 2.8 3.6 9,6
Average Percent Porosity 22,1 18.8 18,3 19.8
Average Percent Original Oil Saturation 49,2 4749 43,1 L6.5
Average Percent Oil Recovery 20.4 13,1 3.5 11.9
Average Percent Residual Oil Saturation 28.8 34.8 39.6 34.6
Average Percent Residual Water Saturation 62.5 56,6 54,7 57.9
Average Percent Total Residual Fluid Saturation 91.3 91,4 9L, 3 92.5
Average Original Oil Content, Bbls./A. Ft. 8.2, 696. 579. 701.
Average Oil Recovery, Bbls./A. Ft. 341, 190, 50, 188.
Average Residual Oil Content, Bbls./A. Ft. 501, 506, 529, 513.
Total Original Oil Content, Bbls./Acre 2.695, 1,948, 2,085, 6,728.
Total Oil Recovery, Bbls./Acre 1,092, 532, 179. 1,803,
Total Residual Oil Content, Bbls./Acre 1,603, 1,416, 1,906, 4,925,
Average Effective Permeability, Millidarcys 5.32 0,26 0.23 1.94
Average Initial Fluld Production Pressure, p.sJ. 13,3 28.3 35.0 26.5
NOTE: Only those samples which recovered oil were used in caleulating
N




OIL CONTENT, VATER SAT., — 5  &—— OIL SaT,, »  ———r AIR PERMEABILITY, IN MILLIDARCYS
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-~ HICKORY CREEK OIL COMPANY

e LEASE ‘ WELL NO, HCO-46
e COUNTY, | e
‘ %
IEPTH INTERVAL, FEET OF CORE .: AVERAGE AVG, OIL AVG. um‘[ AVG, OIL TOTAL OIL AVG. AIR CALCULATED
FEET ‘ ANALYZED PIRCENT SATURATION SATURATION | CONTENT CONTENT PERMEABILITY,  OIL RECOVERY,
[A | POROSITY PERCENT PERCENT BBLS./A.FT.  BBLS./ACRE __ MILLIDARCYS BBLS, /ACRE
i L1725 - 17,2 | | 13 20.8 45.1 30.5 T 3,064 Lo,6 OILFIELD RESEARCH LABORATORIES
! ! i e ‘ A r CHANUTE, KANSAS
| 177.2 - 1818 | | k.6 184 ug.3 374 693 3,187 6.k OCTOBER, 1979 EL
05 V5 OO E T T T e O, YR 18,2 45.3 L2.5 649 5,389 13.2

172.5 - 191.8 ‘ 17.0 18.9 46.1 38,2 685 11,640 18.0 3,530 (PRIMARY & WATERFLOODING)

| { {



