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Qilfield Research Laboratories

GENERAL INFORMATION & SUMMARY

Company _felmont Oil Corporation Lease Schemish Well No__WS=1
Location
Section___ % Twp__295 Rge. OF County Butier state_Kansas
NameofSand - - - - = - =« = « = = = = =+ = = = = Peru
Topof Core - - - - = =« =« =« - =« =« = = - = = - = 2490.0
Bottamof Core =~ - - =+« - « - - . -« - - - - - - - 2518,0
Pay :
Top O/Sand L e ST S A S e T T T B 24950 5
Bottomof Sand - =+« - - - - - o+ . « & & & . - = = 2513,.5
Total Feet of Permeable Sand - - - . - < . - - - . . . . 12,5
Total Feet of Floodable Sand =~ =« - - - -« =« « - = =« =« o = 2,0
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.

Millidarcys

0 =2 3.4 3ok

2 =4 5.1 8.5

L & above L.0 12,5
Average Permeability Millldareys -~ -« « - o+ -« o o o o o = 3.4
Average Percent Porosity - - - « « o < « 2 w4 e o <« 14.9
Average Percent Oil Saturation - =~ =« .« - o o« <« o o - o . i7.8
Average Percent Water Saturation - - - - . . . | . . . . 572
Average Oil Content, Bbls./JA.Ft. - - - . . . . . . . . . . 212,
Total Oil Content, Bbls./Acre - - - =~ - - - o« o« o <« . . 4,018,
Average Percent Oil Recovery by Laboratory Flooding Tests - - « - « = 6 .0
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. « - « o = Y
Total Oil Recovery by Laboratary Flooding Tests, Bbls./Acre - - « - - = 1 5Lo
Total Calculated Oil Recovery, Bbls./Acre 4( PI-‘ im.ary } « = = e m e = 700,
Packer Setting, Feet - - - <« <« - . <« . . . . . . o -
Viscosity, Centipoises @ - - . « -« .« o+« . L. . . < - < .
A.P. 1 Gravity, degrees @ 80 ‘F - « - - « o o o a e e e

Elevation, Feet - -~ - - « <« . . . . o . . . . . .



Oilfield Research Laboratories

GENERAL INFORMATION & SUMMARY

Company Felmont 0Oil Corporation Lease Schemish Well No_WS=1 _
Location
section___ % _ Twp_ 295 pge_ OF County Butler State Kansas
NameofSand =~ = = = e o © o« o ® = = = @& = = = = Bartlesville
TopofCore = - =- w = = = = = =« = e « o = = = = 2770,0
Bottom of Core - = =~ = = = o = o = o = = = o = = 2838,0
Pay .
Top of/éand = e e = e e e e e = e e e e e e = = RT794 .2
Bottomof Sand - - - - - - =+« - . - - + = = = - = 2823,2
Total Feet of Permeable Sand - - « - -« = =« =« « « « =« = . 30,1
Total Feet of Floodable Sand - - - - - - - <« . =« -« - « = 27,0
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.
Millidarcys
O e 2 3 o l 3 o 1
2 - 4 R, 5 5.6
Ll' = 8 5 ° '1,4 ll ° 5
8 - 16 8.6 20,1
16 - 32 6.0 26,1
32 & above 4,0 30,1
Average Permeability Millidarcys « « =« =« « « « =« = « « 15.3
Average Percent Porosity = - = = =« =« = = = = = = o = 17.6
Average Percent Ofl Saturation - - -« - <« <« - - - - « o o 21,5
Average Percent Water Saturation - -« - - - - . . - . . - 53,6
Average Oil Content, Bbls./JA.Ft. - - = - =« = o = » = = « = 295,
Total Oil Content, Bbls./Acre - - = =« =« =« =« « « -« o - = 9.957,
Average Percent Oil Recovery by Laboratory Flooding Tests - =« . =« o = 5e’
Average Oil Recovery by Laboratory Flooding Tests, Bbis./JA. Ft. -« - « =« = 78 °
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre - - = = = = 1,868,
Total Calculated Oil Recovery, Bbls./Acre - - « - - - - = . - =« 5,050,

Packer Setting, Feet - - =« =« =« « « o o 2o o o o o e e
Viscosity, Centipoises @ - =« - =« = ¢ o o« . 2 o & & « e
A.P. I Gravity,degrees @ 60 °F - - - =« « =« «c o o o e e =

Elevation, Feet - =« « « -« « o «w 2 o 2o o 4 o e o =




OILFIELD RESEARCH LABORATORIES
e
Fresh water mud was used as a circulating fluid in the coring of
the sand in this well, Circulation was lost during the coring of the
Bartlesville sand. We understand the Peru sand was cored in a virgin
area,
The core was sampled and the samples were sealed in cans by a

representative of 0ilfield Research Laboratories,

FERU SAND
FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval, Description
Feet

2490.,0 - 2494.5 ~ Gray sandy shale,
2L94 .5 = 2495,5 ~ Gray shaley sandstone.,
2L95,5 -~ 2510,0 = Gray and light brown shaley sandstone,
2510.0 = 2513.5 = Grayish light brown shaley sandstone.
2513.5 = 2515,0 = Laminated sandstone and shale,
2515,0 = 2518.0 - Sandy shale (Discarded at well),
Coring was started at a depth of 2490,0 feet in gray sandy shale
and completed at 2518,0 feet in sandy shale, This core shows a total
of 19,0 feet of sandstone, For the most part, the pay is made up of

gray and light brown shaley sandstone.

PERMEABILITY

The weighted average permeability of the sand section is 3.4 milli-
darcys (See Table III). By observing tt data given on the coregraph,
it 1s noticeable that the sand has a very irregular permeability profile.
The permeability of the sand varies from impermeable to a maximum of 10

millidarcys.



OILFIELD RESEARCH LABORATORIES
3
PERCENT SATURATION & OIL CONTENT

The sand in this core shows a low weighted average percent oil sat-
uration, namely, 17.8. The weighted average percent water saturation of
the sand section is 57.2, thereby giving a total fluid saturation of
75.0 percent (See Table III)., This fairly low total fluid saturation
indicates some fluid was lost during coring which was probably oil,

The weighted average oil content of the sand section is 212 barrels
per acre foot; while the total oil content, as shown by this core; is

4,018 barrels per acre (See Table III),

LABCRATORY FLOODING TESTS

The sand in this core did not respond very well to laboratory
flooding tests, as a total recovery of only 154 barrels of oil per acre
was obtained from 2,0 feet of sand., The weighted average percent oil
saturation was reduced from 23.0 to 17.0, or represents an average re-
covery of 6.0 percent, The weighted average effective permeability of
the samples is 0,298 millidarcys, while the average initial fluid pro-
duction pressure is 45,0 pounds per square inch (See Table V).

By observing the data given in Table IV, you will note that of the
19 samples tested, only 2 produced water and oil, This indicates that
approximately 11 percent of the sand represented by these samples is
floodable pay sand.

CONCLUSION

On the basis of the above data, it is evident that approximately
700 barrels of oil per acre can be recovered from the area, represented
by this core, by efficient sand-fracturing and primary production methods.,
We do not believe it would be prefitable to water-floed this zone unless
a greater thickness of floodable cil-saturated sand can be found,

This core shows a thin and rather shaley sand section having a low

0il saturation; a high water saturation and a low permeability.,



OILFIELD RESEARCH LABORATORIES
el
BARTLESVILLE SAND

FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval, Description
Feet

2770,0 = 2790,0 = Shale (Discarded at well).

§

2790,0 = 2792.0 = Laminated sandy shale.
2792,0 -~ 2794.2 - Gray laminated shaley sandstone.

2794.2 - 2823.2 - Light brown shaley sandstone containing twe vertical
fractures,

2823,2 - 2825,0 - Chert (Discarded at well).

2825,0 = 2826.5 - Gray limestone.

2826.5 = 2828.0 - Shaley dolomite.,

2828.0 -~ 2838.0 - Mississippi limestone (Discarded at well).,

Coring was started at a depth of 2770,0 feet in shale and completed
at 2838,0 feet in limestone. This core shows a total of 31,2 feet of
sandstone, For the most part, the pay is made up of light brown shaley
sandstone.

The core shows two vertical fractures in the interval extending from

a depth of 2819.0 to 2823.2 feet,

PERMEABILITY

For the sake of distribution, the core was divided into three sec-
tions. The weighted average permeability of the upper, middle and lower
sections is 2.8, 12.1 and 31.4 millidarcys respectively; the overall
average being 15.3 (See Table III). By observing the data given on the
coregraph, it is noticeable that the sand has a very irregular permeabil-
ity profile. The permeability of the sand varies from impermeable to a

maximum of 63 millidarcyso



OILFIELD RESEARCH LABORATORIES
=5
-

PERCENT SATURATION & OIL CONTENT

The sand in this core shows a fairly low weighted average percent
0il saturation, namely, 21.5. The weighted average percent oil satura-
tion of the upper, middle and lower secticns is 18,0, 19.8, and 26,6
respectively., The weighted average percent water saturation of the uppers
middle and lower sections is 61,0, 53.1 and 48.7 respectively; the OVGP;
all average being 53.6 (See Table III). This gives an overall weighted
average total fluid saturation of 75.1 percent. This fairliy iow total
fluid saturation indicates scme fluid was lost during coring which was
probably oil,

The weighted average oil content ¢f the upper, middle and lower
sections is 226, 276 and 373 barrels per acre foot respectively; the
overall average being 295, The total cil content, as shown by this core,

is 9,957 barrels per acre (See Table III},

LABORATORY FLOODING TESTS

When taking into consideration that the sand in the core has a fairly
low o0il saturation, part of the sand responded very well to laboratory
flooding tests, as a total recovery of 1,868 barrels of oil per acre was
obtained from 24.0 feet of sand, The weighted average percent oll savur-
ation was reduced from 22,8 to 17.6, or represents an average recovery of

5.2 percent. The weighted average effective permeability c¢f the samples

&)

is 0,995 millidarcys, while the average initial fluid production pressure

i

[&]

29.8 pounds per sguare inch (See Table V),

By observing the data given in Table IV, you will note that of the
3L samples tested, 28 produced water anc 24 oil, This indicates that
approximately 71 percent of the sand represented by these samples is
floodable pay sand. The tests also show that most of the sand has a

comparatively uniform effective permeability.



OILFIELD RESEARCH LABORATORIES
b
CONCLUSION
On the basis of the above data, we believe an efficient water-flood,

-

within the vicinity of this well, will recov:

v

r appreximately 5,050 barrels

<

>

of 0il per acre or an average cf 187 barrels per acre foot from the 27,0
feet of floodable pay sand analyzed., In calculating the above cil re-

covery value, the following factors and assumptions were employed:

Original formation volume factor 1,10
Present formation volume factor 1,03
True water saturation, percent 40,0
Primary oll recovery, percent 12,0
Present oil saturation, percent Gho &
0il saturation at abandonment, percent 19,0
Percent perosity i7.6
Net feet of pay sand 27,0
Performance factor (permeability distribution

and sweep efficiency) 0,56

This core shows a somewhat shaley sand section having a fairly low
0il saturation, a high water saturation and a comparatively uniform effec-
tive permeabllity. Chances are, ccnsiderable flushing c¢f the sand oze
curred during coring. This would partly account for the fairly Low c¢il

saturation and high water saturation,



Oilfield Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE I
Company Felmont 0il Corporation Lease Schemish Weil No. Ws-1
Sample Depth Permeability Feet of Core Permeability
No. Feet Millidarcys Ft. Cum. Ft. F(t:.ar;{aclt/%.
PERU |SAND
1 2494 .8 Imp. 0.5 0.5 0,00
2 2495.3 Imp, 0.5 1.0 0,00
3 2495.8 2.5 0o5 1.5 1.25
L 2L96,3 501 0.6 <ol 3,06
5 R496.8 2.3 C.5 2.6 115
6 2L97.3 1.3 0.5 3.1 0.65
7 2L97.8 0.95 0.5 3.6 C.47
8 2L98,3 1.1 0.5 Lol 0.55
9 2498.8 2.6 0.5 bob 1.30
10 2499.3 Imp. 0.5 5.1 0.00
11 2499,8 C.37 0.5 5.6 0,18
12 2500.3 Imp. 0.5 6.1 0,00
13 2500, 8 £.0 0.5 6.6 2,50
14 2501.3 Imp. C.5 7.1 0,00
15 2501.8 2.8 0.5 7.6 1.40
16 2502,3 Fractured 0.5 8.1 -
17 2502,8 10, 0.5 8.6 5.00
18 2503.3 L,7 0.5 9.1 2.35
19 2503.8 Imp. 0.5 9,6 0.00
20 2504,3 Imp, 0.5 10.1 0.00
21 2504 ,8 2.8 0.5 i0.6 1.40
22 2505.3 2.7 0.5 ligl 1,35
23 2505, 8 Imp. 0.5 11.6 0,0
2 2506,.3 1.4 0.5 12,1 0,70
25 2506,8 Inmp. 0.5 12,6 C,00
26 2507.3 2. 0.5 13.1 1,40
27 2507, 8 Imp. 0.5 13.6 0,00
28 2508,3 Imp. 0.5 1hed 0,00
29 2508,.8 Inp. 0.5 14,6 0,00
30 2509.3 0,56 0.5 15,1 0,28
31 2509,8 0,97 0.4 15.5 0.39
32 2510,3 263 0.6 16,1 1,38
33 2510,8 Jok 0.5 16.6 1.70
3L 2511.3 €. 1 0e5 17.1 3,05
35 2511.8 7ol 0.5 17.6 3,55
36 2512.3 6.9 0.5 18,1 3.45
37 2512,8 yan 0.5 18,6 1,20
38 2513.3 6.2 O.4 19,0 2.48




Oilfield Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE I
Company Felmont 0il Corporation Lease Schemish Well No. WS=1
Sample Depth Permeability Feet of Core Permeability
No. Feet Millidarcys Ft. Cum. Ft. F(Eatrcllvt{}é
BARTLESVILLE |SAND

39 2792.3 Imp. C.6 19.6 0.00
LO 2792.8 Imp, 0.5 20,1 0,00
L1 2793.3 0.81 0.5 20,6 C.40
L2 2793.8 0,80 0.6 21,2 O.48
1+3 279403 l+<5 Ooi+ 2106 1080
Li 2794.8 3.3 0.5 22.1 1.65
L5 2795.3 L.5 0.5 22,6 2,25
L6 2795.8 5.8 0.5 23,1 2,90
47 2796,3 O.54 0.5 23.6 0,27
L8 2796, 8 2,0 0.5 2L,.1 1,00
49 2797.3 4,0 0.5 2L .6 2,00
50 2797.8 2.0 0.5 25.1 1.00
51 2798,3 L8 0.5 25,6 2, L0
52 2798, 8 L.8 0.5 26,1 2,40
53 2799.3 4o3 0.5 26.6 2,15
54 2799.8 1.0 0.5 27,1 0.50
55 2800.3 0.29 0.5 27.6 C.l4
56 2800.8 19, 0.5 28,1 9.50
57 2801.3 31, 0.5 28,6 15.50
58 2801.8 R4 0.5 29,1 11.00
59 2802.3 Rl 0.5 29.6 12 00
60 2802,8 7.4 0.5 30,01 70
61 2803,.3 10, 0.5 30.6 >ou0
62 2803.8 6.6 0.5 31.1 330
63 2804 .3 8,8 0.5 31,6 4 .40
6L 2804, 8 7.6 0.5 3241 3,80
65 2805.3 10, 0.5 32,6 5,00
66 2805,8 13, 0.5 33.1 6,50
67 2806,3 13, 0.5 33,6 6,50
€8 2806,8 20, 0.5 3hL.1 10,00
69 2807.3 17. 0.5 34,6 8,50
70 2807,8 6.8 0.5 35,1 3.40
71 2808.3 12, 0.5 35.6 6,00
72 2808,.8 7.8 0.5 36,1 3.90
73 2809.3 8,0 0.5 36,6 4,00
7L 2809,8 9.0 0.5 37,1 L.50
75 2810,3 16, 0.5 37.6 8,00
76 2810,8 1.4 0.5 38,1 0.70
77 2811.3 15, 0.5 38.6 7 50
78 2811.8 2.5 0.5 39.1 1.25
79 2812.3 10, 0.5 39.6 5,00
80 2812.8 11, 0.5 40,1 5.5




Oilfield Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE 1
Company Felmont 0il Corperation Lease __ochemish Well No, WS=1
Sample Depth Permeability Feet of Core Permeat_)ility
No. Feet Millidareys Ft. Cum. Ft. g padlty
81 2813.3 14, 0.5 L0.6 7.00C
82 2813.8 12, 0.5 L1.1 6,00
83 2814, 3 2.9 0,5 L1.6 Lok5
8L 2814, 8 28, 0.5 42,1 14,00
85 2815.3 20, 0.5 L2.6 10,00
86 2815.8 15, 0.5 43.1 7050
87 2816.3 50, 0.5 L3.6 25.00
88 2816,8 39 0.5 Lol 19.50
89 2817.3 20, 0.5 L o6 1C.00
90 2817,8 37, 0.5 L5.1 18,50
91 2818.3 576 0.5 L5.6 28,50
92 2818.8 63, 0.5 46,1 31.50
93 2819.3 62, 0.5 L6.6 31,00
914, 281908 380 005 14'701 19000
95 2820,3 25, 0.5 L7.6 12,50
96 2820,8 3k, 0.5 48,1 17.00
97 2821,3 12, 0.5 48,6 €.,00
98 2821.8 14, 0,5 49,1 7,00
99 2822,3 16, 0.5 4L9.6 8,00
100 2822.8 8o4 0.6 50,2 5.04
101 2825,.8 Imp. 0.5 50,7 0,00
102 2826,.3 Imp. 0.5 51.2 0.00
103 2826,8 Imp, 0.5 51.7 0,00
104 2827.3 Imp, 0.5 52,2 0,00
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