August 22, 1950

The Ohio 0il Company

Thompson Building

Tulsa, Oklahoma

Attentions Mr. R, E. McMillen
Gentlemen:

Enclosed herewith is the report of the analysis
made on the 23" rotary core taken from the J. . Mar-
tindell Lease, Well No. W-26, Greenwood County, Kansas,
and submitted to our laboratory on August 3, 1950,

Very truly yours,

OIL FIELD RESEARCH LABORAICRIES

Carl L. Fate

CLr:bdb )
c.Ce to Mr, Fred Kluck
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Oil Field Research Laboratories

GENERAL INFORMATION & SUMMARY

e

Company___The-QOhic OilCompany LeaseJ, W, Martindell Well No Wm26
.i
Location - |
Section__31 ___ Twp_23.S _ Rge. 10 £ County__Gr eenwaod StateXansas .
Name of Sand Bartlesville .
Top of Core 2238,00
Bottom of Core 2332,00
Top of Sand 4
Bottom of Sand ?
Total Feet of Permeable Sand 68, ’78
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.
Millidarcys
0 -2 12.22 12.22
2~ 4 8.71 20693
4 - 8 8.90 2983
8 - 12 10,75 40,58
12 - 24 11,90 52.48
24 - 48 11.75 64,23
48 & above 4,55 68,78
Average Permeability, Millidarcys 15,06
Average Percent Porosity 16,58
Average Percent Oil Saturation 25,71
Average Percent Water Saturation 57.99
Average Oil Content, Bbls./A. Ft. 330,
]
Total Oil Content, Bbls./Acre 23,125,
Average Percent Oil Recovery by Laboratory Flooding Tests 4,74 g i
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Fi. 66,
Total Qil Recovery by Laboratory Flooding Tests, Bbls./Acre 2 s 826,
Total Calculated Oil Recovery, Bbls./Acre 6 ,000 e
Casing Point,
Rackov-Sething, Feet Note: The above average are for that part 2240,0

of the sand section extending from
the packer setting to the bottom of
A. P. 1. Gravity, degrees @ 60 “Ft‘l’le cores

Viscosity, Centipoises @




| D

Fresh water was used as a circulating fluid in the coring of the

sand in this well.

The detailed
Depth Interval,

FORMATION CORED

log of the formatlion cored 1s as follows:

Description

~ Gray fine gralned finely laminated micaceous shaley-
sandstone. :

Feet
2238,00 ~ 2338.82
2238,82 - 2252,00
2252.00 — 2255.00
2255,00 - 2257.32
2257.32 - 2259.00
2259.00 - 2260,00
2260.00 - 2274.00
2274,00 - 2279.47
2279.47 - 2282.50
2282.50 - 2286.57
2286.57 - 2286.90
2286.90 — 2288.35
2288.35 - 2292.00
2292.00 - 2293.00
2293.00 - 2303.60
2303.60 - 2303.83
2303.83 ~ 2304.50
2304.50 - 2305.00

~ Light brown fine grained micaceous
-~ Loss,

~ Light brown fine grained micaceous

sandstone.

sandstone.,

- Brownish gray fine grained micaceous sandstone.

- Light brown fine grained micaceous
stone,

- Loss.,

~ Light brown fine grained micaceous

- Light brown fine grained micaceous
eous sandstone.

~ Light brown filne grained micaceous

- Light brown fine grained lamlnated
bonaceous sandstone.

- Light brown fine grained micaceous
stone.

- Light brown fine grained micaceous

- LOSS.
~ Light brown fine grained micaceous

- Light brown fine grained laminated
bonaceous sandstone.

- Light brown fine grailned micaceous

calcareous sand-

sandstone.

8lightly calear-

sandstone.

micaceous car-
calcareous sand-—
sandstone.
gandstone,
micacecus car-

sandstone.

~ Light brown fine grained slightly laminated mica-

ceous carbonaceous sandstone.




2305.00
2310.50
2312.00
2312.20
2314,12

2314.32
2318,00
2318.65
2320.67

2323.55
2331.00

-

-

2310, 50
2312,00
2312.20
2314.12
2314.32

2318.00
2318.65
2320,67
2323.55
2331.00
2332.00 -

Light brewn fine grained micaceous safidstone.
Loss,

Shaley calcareous conglomerate.

Light brown fine grained mlcaceous sandstone.

Light brown fine grained slightly laminated mlca-
ceous carbonaceous sandstone.

Light brown fine grained micaceous sandstone,

Brown fine grained micaceous sandstone.

Brown fine grained micaceous carbonaceous sandstone.
Dark fine grained micaceous carbonaceous sandstone.

Dark fine gralned micaceous carbonaceous slightly

calcareous sandstone.
Loss,

Coring was started at a depth of 2238.00 feet in fine gralned

finely laminated micaceous shaley sandstone and completed at 2332.00

feet.

of 71.22 feet of sand,
which wag probably sandstone.
thls would give a total of 91.72 feet of sand.

pay sand 1s made up of fine grained micaceous gandstone.

The bottom foot of the core was lost.

This core shows a total
There was a total loss of 20.50 feet of core,
~If all of t£e loss was sandstone, then
For the most part the

The botton

of the core, or that part of the cored section extending from 2318.65

to 2331.00 feet,

ieg made up of fine gralned micaceous carbonaceous sand- o

stone and part of this zone is also calcareous.

%

PERMEABILITY

For the gake of distributlon, the core was divided into three

sectlons.

lower sections are 2.03, 22.54 and 6.72 millidarcys respectively;‘while ;' ‘
that of the pay sand section,

The weighted average permeabllity of the upper, middle and

or that par® of the cored section extend-

ing from the casing point to the bottom of the hole, i1s 15.06 millidarcys  {




(See Table II). By observing the data given above and on the coregraph;f
1t is noticeable that the upper and lower parts of the cored sectlon are7_
very tight while the mlddle section has a falrly irregular permeability
profile.

PERCENT SATURATION & OIL CONTENT

The pay sand in this core has a low weighted average percent oil;‘;f
saturation, namely, 25.71. The weighted average percent oll saturationf-
of the upper, middle and lower sections are 23.30, 23.78 and 35.04 re-
spectively. The weighted average percent water saturation of the upper,
middle and lower sectlions are 60.34, 59.78 and 47.87 respectively; while
that of the pay sand is 57499 (See Table IV), This gives an overall
welghted average total fluld saturation of 83.70 percent. From the
above date, 1t 1s noticeable that the carbonaceous sand in the lower
section has a higher percent oil saturation and a lower percent water
saturation, |

In order to get some idea of the degree of flushing of the sand
during coring, all of the saturation samples were analyzed for chloride
content, which in turn were used in the determination of percent connate
water. The results of these tests are given in Tables VII and VIII.
From the data given in these tables and on the coregraph, it 1ls notice-
able that theymiddle section e badly flushed. Even part of the
carbonaceous sand in the lower part of the cored sectlon showed someb
flushing. ' | |

The weighted average oll content of the upper, middle and lower |
sectlions are 277, 319 and 438 barrels per acre foot respectivel&; While i
that of the pay sand 1s 330. The total oll content, as shown by this»cofe;j

1s 23,423 barrels per acre, of which 23,125 barrels are in the payksand_tf
section (See Table IV). Coa




LABORATORY FLOODING TESTS

Inasmuch as the core shows a low welighted average percent oillsaturaéi;
ktion, naturally, one would expect very little oil to be recovered by}lab?
oratory flooding tests. A total recovery of 2,826 barrels of oll per
acre, or an average of 66 barrels per acre foot was obtained from 42.84
feet of sand. The welghted average percent oll saturation was reduced
from 23.36 to 18.62, or represents an average recovery of L.74 percent.
The welghted average effective permeabllity of the samples is 3.6k milli—:
dafcys, while the average initial fluid production pressure 1s 21.0 pouhds
per sqﬁare inch (See Table VI). ,

By observing the data given in Table V, you wlll note that of the
73 samples tested, 45 produced wabter and oil. The results of these tests
show that most of the good pay section 1s floodable. The upper section
produced very little oil because it was very tight. Inasmuch as the
carbonaceous sand located ét the bottom of the core dld not take water,
naturally, it is not floodable. This dark sand, however, may produce

a small amount of oil by gas expansion.

CONCLUSION

From a study of the above data, we belie&e that an efficient water
flood within the vicinity of this well will recover a minimum of 6,000
barrels of oll per acre. In calculating this‘recovery, an allowance was
made for oil lost during coring, and it was assumed that the true water
saturation of the sand is 40 percent.‘ Assuning all of the loss, with thez‘
exception of the three feet’in the tight part of the sand in the upper
section and the one foot lossat the bottom of the core, to be gobd floodf'f
able sand containing the same ﬁolume of recoverable oil as the good flddd-l

able sand section, then an additional recovery of approximately 2,400




barrels of oll per acre can be expected. ‘

From the results of laboratory flooding tests, 1t is evident that  '
the dark carbonaceous sand located at the bottom of the cored section |
1s not flaodable, as it would not take water even at a pressure of 50

pounds per square inch which is excessive of any comparative pressures

used in the filelds.




Oil Field Research Laboratories

RESULTS OF PERMEABILITY TESTS

TABLE 1
Company____Ine Ohio 0il Company Lease_ Je W. Martindell .. W--"26’
Sample Depth, Permeability Feet of Core Permeability
No. Feet Millidarcys Ft. Cum. Ft. F(E.al;:acl\i’}:g
1 2238,65 Imp. 0,32 0.32 0,00
2 2238,85 1.3 0.28 0,60 1 0.36
3 2239.15 L,o 0.40 1,00 1.60
L 2239.55 2.8 0.40 1,40 1.12
5 2239.95 2.1 0.30 1,70 0.63
6 2240.35 2¢3 0.30 200 0.69
7 2240, 71 3.0 0.30 230 P.90
8 2240.95 1.8 0,30 2.60 0.54
8 2241,32 0.96 0.30 290 0.29
10 2241,77 2.8 0.40 3.30 1.12
11 2242,13 1.0 0.40 3,70 0.40
13 2243,00 57 0.40 L,60 2,28
14 2214’3. Lo Imp. O« 35 14‘0 95 0.00
15 2243,63 Imp. 0.37 5.32 0,00
17 2244 ,79 1,8 0,60 6.40 1.08
18 2245,13 2.0 0.50 6.90 - 1.00
19 2245,75 2.2 0.50 7. 40 1.10
20 2246,05 1.3 0.50 7.90 0,65
21 2246 .45 1.0 0.40 8.30 0.40
22 2246,90 1.1 0.40 8,70 0,44
23 2247,35 1.2 0440 9,10 0.48
24 2247,70 1.2 0.40 9.50 0.48
25 2248,.15 0.76 0.40 | 9.90 0.30
26 2248,60 0.59 0.40 10.30 0.24
27 2248,97 0. 47 0,40 10,70 0.19
28 2249,47 2¢5 0,40 11,10 1.00
29 2249.90 0.50 0,40 11.50 0.20
30 2250,20 0.7 0.40 11.90 0.28
31 2250.60 0.57 0,40 13.30 0,23
32 2250.97 Imp. 040 12.70 0.00
33 2251.37 0,97 0,30 13,00 0.29
34 2251.75 0.40 0.30 13,30 0.12
35 2251.95 3.1 0.20 13.50 0.62
36 2255.05 2.6 0.30 13.80 0.78




Oil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE 1
Corapany. The Ohio 0il Company feree e W Martindell Well No. W26
Sample Depth, Permeability Feet of Core Permeability
No. Feet Millidarcys Ft. Cum. Ft. E%?cl\%.
37 2255.47 3ol 0,30 14,10 1,02
38 2255.85 3¢2 0.30 14,40 0,96
39 2256,15 1.8 0,30 14,70 0.54
L0 2256.55 2,0 0.50 15,20 1.00
L1 2256,82 1.6 0.62 15,82 0,99
L2 2257.38 Imp., 0,38 16,20 0.00
LL 2258, 44 0,64 0,70 17,50 0445
L5 2259,05 1,2 0,50 18,00 0.60
L6 2259,60 10. 0.50 18,50 5400
L7 2294.08 10. 0,30 18,80 3,00
48 2274.35 8.7 0,30 19,10 2,61
49 2274,75 L,9 0.40 19,50 1,96
50 2275,12 k,9 0,50 20,00 2.45
51 2275.70 16, 0,50 20.50 8.00
52 2276.25 17, 0,40 20,90 6.80
53 2276.75 6.9 0.40 21.30 2.76
54 2277.13 J.1 0.40 21,70 1.24
55 2277.59 12, 0.45 22.15 5,40
56 2277.95 L,8 0.45 22,60 2,16
57 2278.43 8.2 0. 45 23,08 3.69
58 2278.83 9.9 0.45 23.50 Lohe
59 2279415 b, b 0.45 23.95 1,98
60 2279.66 39, 0,45 24,40 17.55
61 2280,09 23. 0,40 24,80 9.20
62 2280.138 7.1 0,40 25,20 2,84
63 2280.75 39. 0. 40 25,60 15,60
6L 2281,.22 56, 0.40 26,00 22,40
65 2281.65 56, 0.35 26,35 19,60
66 2282,10 L3, 0.35 26,70 15,05
67 2282, 40 58, 0.30 27,00 17.40
68 2282,92 1.1 0,50 27,50 0.55
69 2283,13 4,2 0¢k45 27.95 1.89
70 2283,52 9.9 0,45 28,40 L, b6
72 2284, 35 L1, 0.40 29,20 16,40




Company. The

Oil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS
TABLE 1

Lease. Jo W. Martindell o noWe26

Ohio 01l Company

Sall\'znple D;pt:l, };&x_*lriz_zability Feet of Core Peémeal?ility

0. ee illidareys Ft. Cum. Ft. Spacity
73 2284,75 19. 0.30 29.50 5.70
74 2285.06 15, 0.30 29.80 4,50
75 2285,41 15. 0.30 30,10 4,50
76 2285.85 25. 0 45 30.58 11.25
77 2286.35 26, 0.50 31,05 13,00
78 2286,78 Imp. 0.35 31.40 0,00
79 2287.17 Imp. 0.45 31.85 0.00
80 2287.55 3.6 0.35 32.20 1,26
81 2287.85 1.8 0.30 32.50 0.54
82 2288,25 0. 47 0.35 32,85 0.16
83 2288,69 38, 0.45 33.30 17.10
86 2290,03 13, 0,45 34,70 5.85
87 2290, 40 9.3 0.45 35.15 4e19
88 2290,85 67. 0.45 35,60 30.15
89 2291.31 43, 0.5 36,05 19.35
90 2291, 65 20. 0.45 36.50 9.00
91 2293.15 20. 0.45 36,95 9.00
92 2293.59 16. 0,45 37.40 7,20
93 2294, 00 11, 0.40 37.80 L, Lo
95 2294,82 21, 0.40 38,60 8. 40
96 2295,15 1k, 0.35 38.95 ke 90
97 2295450 L3, 0.35 39,30 15,05
98 2295.94 11. 0.35 39,65 3.85

99 2296,22 35, 0.35 40,00 12.25
100 2296,55 18. 0.35 40435 6.30
102 2297.35 15.' 0.35 41,05 5.25
103 2297.73 19, 0.35 41,40 6.65
104 2298,13 31, 0.40 41.80 12,40
105 2298,55 18, 0.45 42,25 8.10
106 2299.20 39. 0.50 2,75 19350




Oil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE 1
Company_ 21¢ Ohio 01l Company feace U W. Martindell Well No_W=26
saglple Depth, Permeability Feet of Core Permeability
o. Feet Millidarcys Ft. Cum. Ft. Fﬁ?ﬁacﬁﬁ.
109 2300, 09 30. 0,40 43,90 12,00
110 2300, 45 L, 0.40 44,30 17.60
111 2300,96 L8, 0,40 44,70 19,20
112 2301.31 12, 0. 40 hs,10 4,80
113 2301.68 12, 0. 40 45,50 4,80
114 2303.35 16. 0.50 46,00 8.00
115 2302.88 27, 0.50 46,50 13.50
116 2303, 25 28, 0,60 47,10 16.80
118 2303.90 1.9 0,27 47,60 0.51
119 2304,18 12. 0.40 48,00 4,80
120 230L4.56 0.87 0.25 48,25 0.22
121 230L4,.82 3.4 0.25 48,50 0.85
122 2305.15 52 0. 40 48,90 20,80
123 2305.55 13. 0,40 49,30 5,20
124 2305,95 1.7 0.40 L9,70 0,68
125 2306.31 30. 0. 40 50.10 12,00
126 2306.65 L1, 0.40 50.50 16,40
127 2307.14 L8, 0.40 50,90 19,20
128 2307.48 55, 0.35 51.25 19.25
129 2307.92 38. 0.35 51.60 13.30
130 2308.15 35, 0.30 51.90 10,50
131 2308.45 Lo, 0. 40 52.30 16,00
132 2308.86 34, 0.40 52.70 13.60
133 2309.35 36. 0.40 53,10 14,40
134 2309.75 10. C 0.45 53.55 4,50
135 2310.15 14, 0.45 54,00 6.30
136 2312.28 5,0 0.30 54,30 1.50
137 2312.54 13. 0.30 54,60 3,90
138 2312.95 848 0.30 54,90 2.64
139 2313.21 7.6 0.30 55,20 2,28
140 2313.61 15. 0.35 59435 5.25
141 2314,07 3.0 0.35 55.90 1.05
142 2314.35 3.3 0.38 56,28 1.25
143 2314.75 30, 0.35 56,63 10,50
144 2315.22 65. 0.35 56,98 22.75




Oil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE 1
Company___ 16 Ohio 011 Company Lease_J» W. Martindell Well No.W=26
Sample Depth, Permeability Feet of Core Permeability
No. Feet Millidarcys Ft. Cum. Ft. F(i!;apati\i/}g
. X .
145 2315.50 L7, 0.35 57.33 16,45
146 2315,86 59, 0.35 57.68 20,65
147 2316.30 28, 0.40 58,08 11.20
148 2316,71 18. 0.40 58,48 7.20
149 2317,01 26, 0.40 58.88 10.40
150 2317.40 20, 0.40 59,28 8,00
151 2317.80 24, 0.30 59,58 7.20
152 2318.30 19, 0.35 59.93 6.65
153 2318.58 11.7 0.30 60.23 3.51
154 2318.95 8.8 0.45 60.68 3.96
155 2319.40 13.4 0.40 61.08 5.36
156 2319,82 8.6 0.40 61.48 3. 44
157 2320.22 9.0 0.40 61.88 3.60
158 2320,62 7.0 0.37 62.25 2.59
159 2321.05 3.8 0.43 62.68 1.63
160 2321.35 3.9 0.40 63,08 1.56
161 2321.70 L,5 0.40 63.48 1.80
162 2322.05 3.9 0.50 63.98 1.95
163 2322.50 3.4 0,40 64,38 1.36
164 2322.87 2.9 0.35 64,73 1.02
165 | 2323.20 2.6 0.40 65,13 1.04
166 2323.65 4,0 0.35 65.48 1.40
168 2324,43 8.8 0.35 66,18 3.08
169 2324.,72 6.1 0.35 66453 2.14
170 2325.15 8.6 0.40 66.93 3. 44
171 2325,69 9,1 0,45 67.38 4,10
172 2326.08 9.0 0.40 67.78 3.60
173 2326.35 8.3 0.40 68.18 3.32
174 2326.64 9.2 0,40 68.58 3.68
175 2327.07 10.8 0.40 68.98 4,32
176 2327.48 9.5 0.40 69.38 3.80
177 2327.83 L,3 0.30 69.68 1.29
178 2328.15 2.8 0.30 69.98 0.84
179 2328,45 L,o 0.30 70,28 1.20
180 2328,.84 4,8 0.L40 70.68 1.92
181 2329.35 2.5 0.45 71.13 2,02
182 2329.75 .7 0.45 71.58 2.12
183 2330.20 9.8 0.50 72.08 L,.90
184 2330.72 6. b 0.50 72.58 3.20




Oil Field Research Laboratories

SUMMARY OF PERMEABILITY TESTS

TABLE I
Company__ The Ohlo 041 Co, = tease J.W, Martindell  wen No. W=26
Depth Interval, Feet of Core Average Permeability
Feet Analyzed Permeability, Capacity,
Millidarcys Ft. x Md.
2238.82 - 2260.00 16.68 2.03 33.80
2274.00 - 2318,65 40,93 22.54 922,40

2331.00 12.35 6.72 83,04

2240.00 - 2331,00 68.78 15.06 1,035.95




60€ 82°6T | OT°T 182 G944 | T°4S |H°6T L°8T TG hdze 6T
fwHe 8T*8T | 00°T he 2'h6 | £°65 |6°HE 42T 28°6522 81
862 8T°4T | 89°T HST 2°€8 | §°69 |L°CT St 60°g52z2 T
£oz 06°CT | 240 282 €°T8 | 4G |6°€2 2°61 G0*LG622 9T
H1E gL*HT | 08°0 26¢€ £°¢g | £°€¢ [0°*2€ 8°¢1 2e*962e a1
o042 86°CT | 08" 00€ G'6g | L°29 |8°22 0°LT 22°66ze 1
rAY 8T*C€T | 00°T 282 6°88 | #°69 |G°€2 g€l T6° 1622 €T
8TE 8T°2T | 00°T 8T¢ 0°26 | £°€9 |4°*82 £°HT 2er0622 rAx
4L8E 8T°TIT | 00°T 48¢€ T°64 | 9°05 [6°82 G*LT 296122 1T
10€ 8T*0T | 00°T 10€ T°64 | 8°HG |E°42 0°9T 2l gnee 0T
€62 8T°6 00°T €62 6°C€L | 0°09 |6°€2 8°GT 90*ih22 6
962 81°8 00°T 962 £€°68 | 2°19 |T°#He 8°¢T 19°9422 8
862 8T "4 So°T #82 S*°hé6 | 6°89 |9°62 €41 M (A P
€TE €1°9 Go°T 862 9°48 | €°€9 |E€°H2 8°GT ShHhee 9
642 g06°¢ 00°T 642 2°88 | 0°99 |z°¢€e G°ST GT EH22 g
wee 804 00°T €2 GGl | 8°69 46T £°61 ceenze 4
812 80°¢ 00°T 812 0°08 | 8°T9 |2°8T H°6T g0*TH2Z2Z €
202 80°2 00°T 202 0°€8 | 9°9% |#°9T 6°ST mm.o:mm 2
8i2 80°T 80°T 462 9°69 | w*éH (202 79T, 2L °6L22 1
uwﬂwu\cwwm g wny g1 1d ‘V/'s1ag 1e10L JIIEM o MW_MMMMM 1990 ‘ON
IO Tei0L, 210D 30 1993 juauo) 110 uoneIMEs JuedIed sAIy ‘yidaq ‘188
@N.l.g ON [IPM |I|||4A|0.@.ﬂuw 7 Hﬂﬂ.l ﬂ g 9SEa] Luedwo)

SLSIX NOILVIALVS 40 S1LINSTY

S9110)D10GD Y2IDASIY P9I IO

I J1dvL

‘0D TT0 OoTU0 &Yy




0D TTO oTU0 9uyl

062 gg8LE [ 00°T 062 G°88 | 0%49 |[6°12 0°¢T 9¢ *H7622 8¢
©62 gg8*9¢ | o0*T w62 848 | §°99 |€°2z 0°4T 1€°€£622 LE
Th 6g*GE | 02°1 89€ 2l | H°TS |8°92 IAFAS T8 1622 9€
€£5¢ G9*#4€ | OT°'T 12¢€ T°28 | 4°9§ [|4°62 £°91 260622 19
1954 GG ce | G€°T 96€ 2l | 0°GYy |z2°82 18T 276822 e
281 0g°2¢ | GL*0 ene ©1°28 | 8°8S |9°€C €°€T 20°'gg8z2 ¢
84T GheT1E | 04°0 Y4 0°26 | L*69 |£°22 FAL AN 96°9822 r49
€12 GL0E | 49°0 81¢ T°T6 | §°99 [9°42 49T §0°9822 €
ghe 80°0€ | 06°0 9g8€ G629k | T*6% |t°l2 T°8T 466822 o€
0¢g gT*6Z | 00°T 0ce held | 9°€S [8°€2 6°4T TG *4822 62
022 81°gZ | 08°0 942 0°€g | 0°19 (0°*22 1°9T ¢z gz 82
012 ge*le | 04°0 00¢ 048 | 0°T9 [0°€Z 8°9T 662822 A/
004 89°9z2 | 02°T HEE G*Ld | 6%09 |9°92 2°91 TH°1822 92
A YA gir*se | 06°0 082 0°96 | §°2Ld (G°*€2 £°S6T 06°0822 YA
642 ggHZ | €6°0 00¢ £°08 | 9°45 |42z 0°4LT 286422 A
oTH 69°¢2 | 4T°T T6¢€ 2°96 | 2°04 |0°92 £°91 L5°8L22 €2
61€ g2z | OT°T 062 €48 | G°09 |8°€Z L°ST gz*ldzz 22
g9¢ gL*TZ | 00°T G9¢ G*24 | L'gh |8°€z 8°61 9422 12
88€ g0z | OT°'T r4%% 8Ll | 6°CS |6°€2 0°6T h°6l2e 02
ewﬂwu\nwwm g "wny X 1d v/s1ag 18310, 11 o MMMMMMM 19940 ‘ON
1O 1e107, 2103 jo 1994 juRuod 110 uopRINgES jusdISg AR ‘ydaq 188
WN,x ON TIPM TIODPUTJ4LER *A°L aseI] Luedwio)

SLSIL NOLLVIALVS 4O SL1IASId

$91103010GD] Y21DISAY P3l4 |10

o I1dvL




YA 26°6¢ | 86°0 Gee 6°26 | 2°99 | 4L°92 2°9T TG *HTEZ LS
60¢€ HG*he | 26°0 9€¢ hel6 | 8°TL | 9°62 6°9T 18°€1E2 9¢
g1e B9°CS | 00°T 81e 0°28 | 8°¢9 | 2°9T #7°6T T4 2TEC 29
G9T 29°24 | 0470 9L T¢94 | B*889 | €241 9° LT 2E°0TES S
ne 26°15 | 08°0 20¢ T°4d | €°46 | 8°22 1°4T 26 °60£2 €s
092 21°1¢ | 00°T 092 9*'18 | 0*¢9 | 9°8T 0°3T 29°80L2 r4)
282 2T°0S | o00°T 282 W2l | 0°C€S | H°6T 48T 19°L0€2 149
482 2164 | 00°T 482 6°€L | 6°4S | 06T G*6T 28°90€2 06
rARS 2T*shr | 00°T 21€ Lhg8 | 4°T9 | 0°€2 G AT AT Y1 %4 64
102 SL*4ty | 49°0 00€ 4*98 | §°€9 | 2z°€2 4°9T1 rASRE: 0] % gt
212 ch*9%r | 09°0 499 LE8 | 9°66 | T4z 8°QT T Aol % L
09¢ g8°Sh | 00°T 09¢ hetd | €76 | 162 G°8T €0°20L2 9t
#0€ gt | 00°T ©0€ 2°94 | 8°€S | #°22 G*LT 28°T0L2 oY
AL gg ey | 00°T 22h 0°L6 | #°TL | 9°62 £°12 24°00€2 11y
HGE 682 | 00°T HaE h°l6 | 9°0L | 8°92 0°4T 266622 Ehy
LhE gg° I | 00°T HE 9°T6 | §°99 | T°62 84T 28°8622 AT
662 ¢g°of1 | 00°T 662 G*06 | G°89 | 0°22 GLT g8°L622 T
HT1E Gg*6L | 00°T 71E 168 | £°H9 | T°6¢2 1°91 2429622 0
g0¢ Gg8°gt | 00°T Go¢ 2°48 | 8°29 | #®°42 T°91 T19°6622 6
o.“wuwa\cﬂnwm kX Saiice] W v/ s1ad 1830, IneM o mﬂwwwwm 1394 "ON
10 1B0%, 2100 Jo 1994 jujuo) 110 uopeINjES U919 sAndIE ‘pdaqg ‘Jeg
@Nlmﬂ..oz [1CT llllﬂﬂdg%%ommuq Kueduro)

SLSAL NOILVINLVS 40 SITASTH

S91103D10qD"] Y21DISAY P9I4 |10

oI 319vVL

‘0D TTO OTU0O 9yl



g2héce + - - = = 1B30%
20H 22°T4 | 08°0 20¢ 8°g4 | 8°LE| o'TH 8°¢T Th*0€L2 £l
AR 2h°0d | 00°T LTS Lhh | 0°GE | AL°6E 8*9T" 98°62£2 2l
ost 2769 | 06°0 HES €°9L | 9°SE| 4ton 6°91 ¢ggrgeLe T/
801 2§89 | 06°0 w1t 6°66 1 0°S9| 6°0% £ T T9°Leee 04
7EN 29°.9 | 00°T HEN 6°96 | H°6G| G°LL 6°71 18°92¢€2 69
- €T 29°99 | 06°0 651 hecl | 0°*6E| Htee LLT 18°62€2 89
89¢ 2459 | 00°T 89¢ wel8 | 8°99| 9°0C G*6T 98°H2€2 L9
08¢ 249 | §6°0 00H 0°¢6 | 9°29| H°2€ 6°ST 18°€2€2 99
081 Ldc€9 | ST°T 8TH 9°GL | Lzh| 6°2€ 79T 29°22ee g9
06¢ 29°29 | 00°'T 06€ el | 2CEH| Z2°TE 1°9T [ Bl A A 9
62 29°19 | £4°0 201 £°08| €£°4f| o0°¢E L°ST 18°02¢€2 £9
Th 68°09 | L6°0 A G°08 | 2ih| €°¢¢ ©*9T 96°6TEC 29
o] %+ 26°69 | S0°T 601 T1°68| 1°84¢| 0°1I€ 0°4T TL°8TEZ 19
aTH 48°8S¢ | G§2°T rA%S €481 4°29| 9°*#2 AN A AR Y 09
14 29°49 | 01T 459 #2681 0°€9| H'92 29T G 91Ez 65
THh 2599 | 00°1 1TH g8*Td | 0°Gh| 8°92 G*6T T9°GTE2 °19
owﬂwa\cwwm g wn) 3 1d "v/'s1ag 18j0L JjEM o mﬂwwwwm 1994 ‘ON
1O 1839], 2100 Jo j99F jusquod 110 uoneINies juIdIAI - AN ‘pdaq Jes
OC~R_ °N M T ISPUTFIBR "M~ 51 fuedwo)

IO 3T9VL

SLSAL NOILVINLVS 40 S1INS3Y

$91103D10GD Y21D3SAY PJei4 J'O

00 TTO OTUO 8ul



AN YA 0EE 66°LS O TAeS2 8691 40 ° 04 00 °*TEEZ~00 *0H22
Lof¢s 8Et 48 °Lh :o.wm H1°91 gezt 00°1€€2-99°8TE2
886°2T 61€ 8L 69 - 8l°€C IXAFAN 69 * 0t G9°8TEZ—00"HL22
820¢S L2 HE*09 0£°€2 HE°ST 8T1°8T 00°0922-28°8€22

10y /s1qd ‘4 v/ 's1ad uoyeanjEsy uoneINEg Ansorod .

jua3uc) jusjuod 1O J9JBM juldued . 11O juddaag juaded pazijeuy FE= X

O 18307, 9geIdAy 98eIoAY ag8eIaAy a8eq9Ay 3I0D JO 3994 ‘rearsyul ydoq

@NI.B ON TIPM

TISPUT3IBH "M'L %1

Al TTEVL

SLSAL NOLLVINLVS J0 XAVHNAS

$9140}040qD Y21Das9Y pJol4 IO

0§ TT0 OTU0 UL

-Luedwo)



. Company—Phe 0kio 0il Co.

Oil Field

RESULTS OF L

Oil Recovery

Sample Depth, Effective Original Oil Saturation
No. Feet Porosity Percent Bbls./A. Ft. Percent Bb
Percent :
1 2239 .42 16.8 17.6 230 1.5
2 2240.58 17 .56 16.2 206 0.0
3 2241.16 16.6 17.7 228 1.2
6 2243 .28 15.8 22.6 2717 0.0
6 2244,58 16.7 20.0 260 0.0
7 £245.b8 15.0 2b.9 302 0.0
8 2246.73 16.3 £26.0 297 0.0
9 2247,.,16 15 .6 26.0 301
10 2248.83 14.9 24.1 279
11 £249.73 17.1 28 .3 3756
12 2260.44 15.9 27.6 340
13 2251.63 14.0 20.3 220
14 2256.,82 17.0 £5.1 331
156 22566.42 16.4 31l.2 397
16 £2567.18 14,9 28.b 298
L7 2268,186 14.8 13.9 160
18 22p9.93 1l.1 33,1 £8b6
19 2274.63 18.1 20,2 284
20 22765.53 19.7 21.9 336
21 £276.563 16.8 23.2 302
22 2277 .38 16. 21.9 287 3.6
23 2278.69 18. 24.1 336 6.9
24 2279.93 16.4 24.8 296 1.5
25 2280.83 16,5 22.8 £74 4.5
26 2281 .54 18.7 26.3 365 7.1
27 2282.68 17.3 24.5 329 2.7
28 £2288.38 16.1 22.3 278 3.7
29 - 2284.63 18.2 28.5 318 6.7
30 £2285.68 17.4 28.5 386 5.9
31 | 2286,19 18,7 24.3 263 B.3
32 - 2287.07 14.2 22.9 262 0.0
33 2288.,13 14.0 23.0 260 0.0
34 2289 .64 18.0 26.7 3738 6.9
3b - 2290.64 17.8 23.1 319 6.7
b | 2291.94 6 of 26.8 341 7.7




Research Laborat&ﬁes

ABORATORY FLOODING TESTS

TABLE V

—  LeaseJ W, Martindell _ Well No. Bu26

. Residual Saturation

Volume of Water

Effective

Initial Fluid

Production Pressure

1s/A. Ft. % Oil % Water Bbls./A. Ft. Recg:fred Permeabilit);,* Millidarcys oS, In.
20 16,1 80.6 210 37 0.741 30
0 16.2 68.8 206 0 Imp. 50+
156 16.5 85.1 213 14 0,292 30
18 16.1 78.8 206 3 0.0658 40
0 22,6 56.2 277 0 Imp. 50+
0 20.0 70.9 260 0 Inmp. 60+
0 26.9 67.3 302 0 Imp. 50+
0 26.0 66.2 297 0 Imp. 60 &
0 26,0 67.6 301 0 Imp. 50 +~
0 24.1 70.7 279 0 Imp. 80 +
126 18.8 73.2 249 2 0.0933 30
N ) 27.6 665.8 340 0 Imp. 50+
0 20.3 717 220 0 Imp. 60 +
67 20.8 78,0 274 6 0.206 40
149 19.b 71.6 248 0 0.033 30
0 26,5 68.4 2956 0 Imp. - 50+
0 13.9 83.1 160 0 Imp. 50+
0 33.1 60,7 285 0 Imp. 80+
58 16.1 69.6 226 12846 4.08 25
93 15.8 69 .2 242 103 b.03 15
0 28.2 78 .4 302 16 0.230 4]
47 18.3 76.7 240 47.b 1.63 26
96 17.2 80.4 240 8.6 1.11 15
18 3.3 70.0 278 0. 0.890 30
b4 18,3 76.7 £20 16 0.270 30
101 18.2 78 .2 264 187.6 12,50 ]
36 21.8 73.7 292 85 2.86 20
48 18.8 74.8 232 81 1.81 26
96 16.8 773 223 130 B.23 20
80 22.6 783.0 306 80 2.27 2b o
77 19.0 77.0 276 187.6 4,75 20 '
0 22,9 68,3 252 0 Imp. 504
0 23.0 70.0 250 0 Impe. BO+
96 19.8 76 .4 277 146.5 mg.oo 20
93 16 .4 76 .7 226 169.6 6.27 16
98 19.1 77 .8 243 104 3.20 15




Ga

Qf

oil

RESULTS
PThe ohio 0il Co.
Company.
Sample Depth, Etfective Original Oil Saturation Oil Rec
No. Feet Porosity Percent Bbls./A. Ft. Percent
Percent

37 2293.43 17.4 £2.8 308 4.3
38 £294.68 16.9 20.9 2568 3.3
39 2296.75 18.3 24,5 348 T.4
40 2296 .83 17.4 24.0 324 4,8
41 2297.97 17.7 22,7 311 4,9
42 2298,93 19.7 23.7 363 6.0
43 2299.64 19.4 25.8 388 10.5
44 2300.82 21.6 28.7 430 9.7 .
45 2301.96 1%.8 22.5 336 3.8
46 2302.18 17.3 23.3 313 BJb
47 2303.48 16.1 26.8 32 1.0
48 2304 .46 17.1 21.6 287 2.4
49 2306,.456 177 23.8 a7 4.0
80 2306 ,95 18,6 19.7 £84 3.0
51 2307.76 17.9 20,0 278 4.8
62 2308.75 18.9 20,0 298 6.1
53 2309.656 17.0 22.6 297 3.3
54 2310,43 17.0 17.7 233 23
b6 2312.85 16.5 18.4 221 1.0
56 2313.93 16.8 23.4 3056 1.2
57 2314.64 18.4 £5.4 862 2.0
58 2316.73 18.7 27.1 394 1.7
59 2316.58 17.1 23.0 308 1.1
60 2317.63 17 .4 £3.4 316 3.2
61 2318.84 16.7 316 409 0.0
68 2320,07 16.2 31.2 392 0.0
63 2320,93 1643 32,6 387 0.0
64 2321.59 16.1 £9.6 347 0.0
686 2322.74 14.9 34.0 394 0.0
66 2323,94 16.56 32,0 410 0.0
67 £324.97 18.4 31.8 4056 0.0
68 2325.,93 16,0 33,2 412 0.0
69 2326.93 15.7 38,1 464 0.0
70 2387.75 14.4 39.6 442 0.0




‘ield Research Laboratories

PF LABORATORY FLOODING TESTS

TABLE V
JoW. Martindell W-26
— Lease Well No.
ery Residual Saturation Volume of Water Effective Initial Fluid - .
Bbls./A. Ft. % Oil % Water | Bbls./A. Ft. Recovered Permeability, Millidarcys |Production Pressure
cc* ®E Lbs./Sq. In.
68 18,6 82.4 260 9746 3.61 156
41 17.6 767 217 83 £.40 20
105 17.1 777 243 13746 4,97 20
65 19.2 73.4 269 b4.5 1.69 15
67 1l7.8 79.2 244 102 - 9.65 156
92 177 76.0 271 1856 6.88 15
158 iB.g 83.0 230 217.6 11.35 10 -
162 16, 80.9 268 62 10.40 10
67 18.7 66.8 278 68 2.61 26
74 17.8 8045 239 b8 2.29 2b
12 24.8 67.0 310 3046 0.892 4]
32 19,2 79.6 £56 34.5 1.06 £6
b5 19.8 69.9 272 8.6 £.90 £0
43 16.7 76.9 241 138 6448 15
67 16.2 79 .8 21l 138 5.27 16
75 14.9 84 .4 218 140,56 5.96 15
44 19.2 76,0 263 34,6 0.982 20
30 16.4 79.2 203 28 0.596 £86
12 17.4 T7e3 £09 39 .6 1.98 20
16 28,8 7642 289 48 l1.34 20
29 23.4 76,3 333 11 0.3086 30
26 26.4 87.0 369 98 793 1b
15 2l.9 72.8 290 9848 3.16 15
43 20,2 74,8 273 36 l.22 20
0 31.6 61.6 409 0 Imp, 6O+
0 31.2 60.4 z98 0 Imp. 50+
0 32.6 52.4 387 0 Imp. BO+
0 29.6 6l.2 347 0 Imp. B0+
0 34.0 44.0 394 0 Tmp. 50+
0 32.0 673 410 0 Imp. 50+
0 33.8 Bb.B 412 0 Impe 50+
0 38.1 51.0 464 0 Inpe. 80+
0 39.6 52.4 442 0 Imp. 50+




RESULTS OF }

Oil Fieli

Company____th6 Ohio 01l Cos
Sample Depth Etfective Original Oil Saturation Oil Recovery
No. Feet , Porosity Percent Bbls./A. Ft. Percent B
Percent :

71 2328,.,68 16.9 40 .4 499 0.0

72 23£9,.,98 16.3 40,5 512 0.0

73 2330.54 16.7 40.2 490 0.0

Notes: [cc ~ cubie| centimeter
J*Volumo of water recovpred at the

*Determined by passing

time of maxiﬁmm
water throukh sample which




1 Research Laboratories

JABORATORY FLOODING TESTS

TABLE V
—_— Lease_JLLMll______ Well ND.M
' Residual Saturation Volume of Water Effective Initial Fluid
bls./A. Ft. % 0Oil % Water Bbls./A. Ft. Recg:fred Permeabilit;;,* Millidarcys Prod&c)tsx.c}gq ?;;efsure
0 40.4 45,7 | 499 0 Imp. 50+
0 40,56 53.3 b1e 0 Imp. 50+
0 40.2 45,2 | 490 0 Imp, | BO%

oil recovery,
8till ocontains rdaidual ofl.
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Oil Field Research Laboratories

RESULTS OF WATER DIFFERENTATION TESTS

TABLE VII
Company___The whio Oil Company Lease___ J.W, Martindell wen No_ ¥=26
Sample Depth, Chloride Content Percent Water Saturation
No. Feet of Brine in Sand Connate Drilling & Total
ppm Foreign
1 2839432 31,400 24.6 24.8 49,4
2 2240,45 44,200 46,8 19,8 66,6
3 2241,05 63,400 61,8 0.0 61,8
4 2242,32 52,200 46,3 9¢5 55.8
5 2243,15 60,400 62.4 246 65.0
6 2244,45 62,700 63,1 0.2 6343
7 2245,45 52,500 5745 11,4 6849
8 2246,61 55,400 23,9 7¢3 61s2
9 12247,06 55,600 44,2 5.8 50,0
10 2248,72 55,200 48,1 6.7 54,8
11 2249,62 55,800 44,9 5.7 506
12 2250,32 58,100 58,5 4,8 63,3
13 2251,51 63,600 65,4 0.0 65,4
14 2255,22 55,100 54,9 7.8 62,7
15 2256, 32 54,100 45,8 7.5 53.3
16 2257,05 56,300 51,3 6,1 574
17 2258,05 54, %00 60,0 9.5 69«5
18 2259,82 26,400 24,9 34,4 59.3
19 2274,51 5,800 53 51.8 57.1
20 2275,41 4,100 3¢5 50,4 53.9
21 2276,41 4,790 3e 7 45,0 48,7
22 2277.25 11,600 11,2 49,3 60.5
23 2278,57 28,700 3240 38.2 70.2
24 2279.82 5,620 Sul 0244 57.6
25 2280,50 3,620 4.2 68,3 725
26 2281.41 4,810 3¢ © 47,0 50,9
27 2282,55 19,460 1849 42,1 61,0
28 2283,25 37,200 36.1 24.9 61.0
29 2284,51 2,980 2.5 51,1 53.6
30 228557 4,370 3¢9 45,2 49,1
31 2286,05 3,880 4,1 62.4 6645
32 2286,96 53,900 59.7 10.0 69.7
33 2288,02 61,400 575 1lo3 58,8
34 2289,.,42 7,740 545 39,5 45,0
35 2290, 52 12,900 11,6 45,1 56,7 -
36 2291,81 14,600 11.9 39,5 51,4
38 2294, 56 31, 500 336 3344 67,0
39 2295,61 11,800 11,8 51,0 62.8
40 2296,72 18,800 19.2 45,1 6443




Oil Field Research Laboratories
RESULTS OF WATER DIFFERENTATION TESTS

TABLE VI
Company___.The Ohio 031 Company Tease  Ja. W, Martindell well No.{=26
Sample Depth, Chloride Content Percent Water Saturation
No. Feet of Brine in Sand Connate Drilling & Total
ppm Foreign
41 2297.85 3,820 4,2 64,3 68,45
42 2298,82 3,410 3.8 65,7 69¢5
43 2299,.,52 2,840 Se 2 6744 TOL6
44 2300,72 3,030 Bed 68,0 71.4
45 2301,82 3,810 3¢ 3 : 5045 5348
46 2302.05 3,100 - 2¢4 46,9 49,3
47 2303, 35 10,400 2.9 49,7 59,6
48 2304,32 50,600 51,1 12.4 635
49 2305, 32 18,200 12,9 43,8 61,7
50 ° | 2306,82 3,590 3.1 5148 54,9
51 2307,61 3,900 363 49,7 53,0
52 2308.62 2,070 2.1 60,9 63.0
53 2309452 6,200 5.4 48,9 5443
54 2310, 32 4,550 4,3 54,5 5848
55 2312.71 33,600 24,1 29.7 638
56 2313,81 . 27,100 31,0 40,8 71.8
57 2%14,51 46,100 48,5 17.7 6642
58 2315,61 9,420 .7 383 45,0
59 2316,.45 59, 500 59,6 L34 63,0
60 2317.52 52,700 5245 10,2 6247
6l 2318.,71 63,800 5841 0,0 5841
62 2319,96 57,500 43,1 4.1 47.2
63 2320.,81 47,700 35,8 11,5 47.3
64 2321.45 46,900 32«2 11,0 43,2
65 2322.62 44, 300 30.1 12.6 42,7
66 2323,81 24,000 2349 38,7 6246
67 2324486 30,400 27.4 29.4 56,8
68 2325.81 37,500 23.2 15.8 39.0
69 2326.,81 28,500 26.9 325 59.4
70 2327.,61 71,800 55,0 0.0 55,0
71 2328,55 61,000 34,5 1.1 3546
72 2329.86 64,700 35.0 0,0 35,0
73 2330.41 58 , 600 3542 2,6 37.8
Note: ppm - parts per million




Oil Field Resemfch Laboratories

SUMMARY OF WATER DIFFERENTATION TESTS

TABLE VIO
Company__Ihe Qhio Qil Company = Tease _J, W, Martindell  Well No._lQ26
Depth Interval, Chloride Content . Average Percent Average Percent
Feet of Brine 'in Sand, Connate Water Drilling &
ppm Foreign Water
2238.82 - 2260,00 . 53,042 51,09 10, 39
2274,00 - 2318,65 16,235 16,12 43,76
2318.65 - 2331,00 48,753 35441 16,24
2240,00 -~ 2331,00 31,249 284,43 31485

Note: ppm - parts per million




