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metee G, Fanea: somome |/

February 19, 1959

Nicholas Sage
111 South Meramac
Clayton 5, Missouri

Dear Sir:

Enclosed herewith is the report of the analysis
of the 3" Rotary core taken from the D. W, Hughes
Lease, Well No. Sage #1, Montgomery County, Kansas,
and submitted to our laboratory on February 13, 1959,

v

15-31- 15

This core was sampled and the samples sealed in
cans by a representative of our laboratory,

Your business is greatly appreciated.

Very truly yours,

OILFIELD RES@?H LABORATORIES

Carl L, Pate

CLP:cs
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Oilfield Research Laboratories

GENERAL INFORMATION & SUMMARY

Company Nicholas Sage Lease_ Do W. Hughes wen NoS2ge #1
Location . SW%
Section__12 _ Twp_ 1S Rge_ 12E County__Montgomery state Kansas
NameofSand = = = = = = = o o = = = o o = = = = Peru
TopofCOre = = = = = = = o = = o = = o = « o = 664 .0
Bottomof Core =~ = = o « @ = = o o =® = ® ® = @2 = 69500
Pay
TopotfS8and - - = - = = - = = <« < - o « o o = = 67547
Pay
BottomofBand - - -~ - « - - - o - - - - - < = = 692.0
Total Feetof Permeable Sand - =« = « = « = « o = = = = = 27,3
Total Feet of Floodable Sand ~ = = - <« = « o o = = <« = = 12.5
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.
darcys ‘
O hd lO hos 1+08

10 - 20 7.7 12.5

20 = 30 6.7 19.2

30 - 1+0 701 2603

LO & above 1.0 27.3
Average Permeability Millidarcys - =« « « <« =« o o = o <« a 21, 7
Average Percent Porosity = « = = « = 2 o = = = o o = 17.2
Average Percent Oll Saturation ~ + = « =« = = « = o =« = = 21,2
Average Percent Water Saturation - = « = = = « ¢ = o = o L9.2
Average Oll Content, BbIs./A. Tt. - « <« <« =2 « o o o «© o o = o 281 °
Total Oil Content, Bbls./Acre - - - - - - < - . . - - . 8,389,
Average Percent Oil Recovery by Laboratory Flooding Tests - - . - = = 5.5
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. - - - = = 82,
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre - = = = « = 995,
Total Calculated Ol Recovery, Bbls./Acre = - =~ = =« < « = o = = 2,620,

Packer Setting, Feet - - =« = =« =« o o o ¢ o ¢« = o a
Viscosity, Centipolses @ -~ - - « =« « o o & 2o ¢ & « = =
AP LGravity,degrees @ 80 °F - = =« =« =« o ¢ o o o « e =

Mﬂm, M - - - - - - - - - - - - - - - - -
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Salt water was used as a circulating fluid in the coring of the
sand in this well. It is understood that this well was drilled in a

semi-virgin area.

FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval, Description
Feet

664,0 - 677,6 ~ Brownish gray fine grained micaceous sandstone.
677.6 = 677.9 - Dark laminated sandy shale.
677.9 - 686,2 - Light brown fine grained micaceous sandstone,
686,2 - 687,2 - Hard gray micaceous sandstone.
687,2 = 692,0 - Light brown fine grained micaceous sandstone.
692,0 - 692,5 - Hard brownish gray micaceous sandstone.
692.5 = 694,1 - Light brown fine grained micaceous sandstone,
694.1 - 695.,0 - Shale,
Coring was started at a depth of 664.0 feet in brownish gray fine
grained micaceous sandstone and completed at 695.0 feet in shale. This
core shows a total of 29.8 feet of sandstone. For the most part,; the

pay 1is made up of light brown fine grained micaceous sandstone.

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 16.6, 24.1 and 27,7 millidarcys respectively; the overall
average being 21,7 (See Table III). By observing the data given on the
coregraph, it is noticeable that the sand has a very irregular permea-
billity profile. The permeability of the sand varies from impermeable

to a maximum of 52 millidarcys;

W
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PERCENT SATURATION & OIL CONTENT

The sand in this core shows a fairly low weighted average percent
oil saturation, namely, 21.2, The weighted average percent oil satur-
ation of the upper, middle and lower sections is 17.2, 23.6 and 24.0
respectively. The weighted average percent water saturation of the upper,
middle and lower sections is 51.6, 47.6 and 47.8 respectively; the over-
all average being 49.2 (See Table III)., This gives an overall weighted
average total fluid saturation of 70.4 percent. This low total fluid
saturation indicates considerable fluid was lost during coring which was
probably oil,

The weighted average oil content of the upper, middle and lower
sections is 227, 308 and 332 barrels per acre foot respectively; the
overall average being 281, The total oil content, as shown by this
core, is 8,389 barrels per acre (See Table III),

LABORATORY FLOODING TESTS

When taking into consideration that the sand in the core has a
fairly low oil saturation, part of the sand responded very well to lab-
oratory flooding tests, as a total recovery of 995 barrels of oil per
acre was obtained from 12,1 feet of sand. The weighted average percent
0oil saturation was reduced from 23.7 to 18.2, or represents an average
recovery of 5.5 percent. The weighted average effective permeability
of the samples is 0,639 millidarcys, while the average initial fluid
production pressure is 32.3 pounds per square inch (See Table V).

By observing the data given in Table IV, you will note that of the
30 samples tested, 25 produced water and 11 oil, This indicates that
approximately 37 percent of the sand represented by these samples is
floodable pay sand. The tests also show that the sand has a compara-

tively uniform effective permeability.
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CONCLUSION

On the basis of the above data, it is evident that an efficient
water-flood, within the vicinity of this well, will recover approxi-
mately 2,620 barrels of oil per acre or an average of 209 barrels per
acre foot from the 12.5 feet of good floodable pay sand analyzed., In
calculating this oil recovery value, the following factors and assump-

tions were employed:

Original formation volume factor 1.07
Present formation volume factor 1.03
Irreducible water saturation, percent 41,0
Primary oil recovery, percent 4,0
Present oil saturation, percent 52.8
0il saturation at abandonment, percent 23,0
Percent porosity 18,7
Net feet of floodable pay sand 12.5

Performance factor (permeability distribution
and sweep efficiency) 0,50

This core shows a clean sand section having a fairly low oil sat-
uration, a rather high water saturation and a comparatively uniform
effective permeability. It is apparent that the good pay sand is lo=

cated in the interval extending from a depth of 675.7 to 692,0 feet.,
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RESULTS OF PERMEABILITY TESTS

TABLE I
Company __Nicholas Sage Lease . Do Wo Hughes well No.528e #1
Samp Depth Permeability Feet of Core Permeability

No. Feet Millidarcys Ft. Cum. Ft. Fiazzfcﬁﬁ
1 664 .4 37. 0.7 0.7 25,90

2 664 .9 25, 0.5 1.2 12,50

3 665.4 33, 0.5 1.7 16,50
L 665.9 7.0 0.5 2,2 3.50

5 666,14 19. 0.5 2.7 9.50

6 666,9 22, 0.5 3.2 11.00

7 667.4 19, 0.5 3.7 9,50

8 667.9 23, 0.5 Lo?2 11.50
9 668,14 11, 0.5 L.7 5.50
10 668.9 31. 0.5 5.2 15.50
11 669.4 15, 0.5 5.7 7.50
12 669.9 10, 0.5 6.2 5.00
13 670.4 6.k 0.5 6.7 3.20
14 670,9 7.9 0.5 7.2 3.95
15 671.4 6.0 0.5 7.7 3,00
16 671.9 8,6 0.5 8.2 4,30
17 672.4 9.5 0.5 8,7 Lo75
18 672.9 705 0.5 9.2 3.75
19 673 o 4 8.3 0.5 9.7 Lo.15
20 673.9 19, 0.5 10,2 9.50
21 674 .4 14, 0.5 10.7 7.00
22 6749 13, 0.5 11.2 6,50
23 675.4 22, 0.5 11.7 11.00
2L 675.9 12, 0.5 12.2 6,00
25 676,14 2L, 005 12,7 12,00
26 676,9 21, 0.5 13.2 10,50
27 6774 31, 0ol 13,6 12,40
28 678.0 7.7 0.3 13.9 2,31
29 678.4 22, 0.5 4.4 11.00
30 678.9 L2, 0.5 14,9 21,00
31 679.4 30, 0.5 15.4 15,00
32 679,.9 18, 0.5 15,9 9.00
33 680, 4 16, 0.5 16.4 8,00
34 680,9 30, 0.5 16,9 15,00
35 681.4 33, 0.5 17.4 16,50
36 681.9 38, 0.5 17.9 19,00
37 682.4 Imp, 0.5 18.4 0,00
38 682,.9 28, 0.5 18.9 14,00
38 683.4 32, 0.5 19.4 16,00
L0 683,9 15, 0.5 19.9 7.50
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RESULTS OF PERMEABILITY TESTS

TABLE I
company ___Nicholas Sage Lease . Do W, Hughes Well No.38g6 #1
Sample Depth Permeability Feet of Core Permeability

No. Feet Millidarcys Ft. Cum. Ft. pppadty
41 68L .4 17. 0.5 20.4 8.50
42 684,9 22, 0.5 20,9 11.00
43 685.4 Imp. 0.5 21,4 0,00
Ll 685.9 14, 0.5 21,9 7.00
45 686, 4 Imp. 0.5 22,4 0,00
L6 686.9 Imp. 0.5 22,9 0,00
47 687.4 25, 0.5 23.4 12,50
1+8 68709 330 005 2309 16050
L9 688.4 37, 0.5 2h ok 18,50
50 688,9 30, 0.5 24,9 15,00
51 689, 4 3.3 0.5 2504 1,65
52 689,9 35, 0.5 25,9 17.50
53 690, 4 52, 0.5 26,4 26,00
54 690.9 30, 0.5 26,9 15,00
55 691. 4 21, 0.5 274 10.50
56 691,9 26, 0.3 27.7 7.80
57 692, 4 Imp. 0.5 28,2 0,00
58 692,9 18, 0.7 28,9 12,60
59 693.4 28, 0.5 29.4 14,00
60 694,0 25, O.4 29.8 10,00
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