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Oilfield Research Laboratories

GENERAL INFORMATION & SUMMARY

g ¥ Waoaormar iyed 17 49m ey v, < T o e e
Company ~.° He Wagner Drilling Companyy... Musson Well No__&__

Location SEz 2 SW% . SWz
Section__ 2 Twp_ 245 Rge 35 County___Cowley State__Kansas
NameofSand = = « = = « = = o o = = = & = = = = Bartlesville
TopofCore - - = « = « =« e o = = = = o« =« = = = 336200
Bottomof Core - - - = = = = = o = = = <« = = = = 3395,0
TopofSand - - - = =« =« = =« =« = =« & = <o o = = = 3372.0
Bottomof Sand - - =« - =« - - - & - & & + « & = =« ?
{ ArmgTve !
Total Feet of Permeable Sand - - - . .- [Analyzed) = 12.5
{ Ang s
Total Feet of Floodable Sand - - - - . ‘Analyzed). _ _ _ | 8.1
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft
Millidarcys
0 > Dok 3.4
) & 15 2o 5.9
15« 30 2.5 8ol
30 - 60 1a7 10.1
50 & above 2oly 1Z2.5
Average Permeability Millidarcys - - « =« - <« = « « = = 29.5
Average Percent Porosity = - = =« « « o o o o « o & = 17.4
Average Percent Oil Saturation - - =« =« =« =2 &« « & 2o & & e 12. L
Average Percent Water Saturation - - = - =« - « <« = « = = 61.9
Average Oil Content, Bbls./A.Ft. - - = =« =« =« o« = = = = = « 169,
Total Oil Content, Bbls./Acte - - = = = = = = = « = o = 2,161,
Average Percent Oil Recovery by Laboratory Flooding Tests -~ - . =« o« = 1 .0
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. - - -« - = 15,
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre - - = = o = 18.
Total Calculated Oil Recovery, Bbls./Aecre - - - - - - = « . - = 2,050,

Packer Setting, Feet ~ <« =« <« = o 2 o o o = o @« o o =
Viscosity, Centipoises @ - - - =« =« =« o =« o 2o o o o & =
A P.LGravity,degrees @ 80 °F - - =« -« = 2 ¢ «c o o o @ =

Elevation, Feet - - - =« =« <« . 2o «c ¢ 4o o o o o = =
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A fresh water mud was used as the circulating fluid during the

coring of the sand.

Samples were taken from the core and sealed in cans by a repre-

sentative of 0ilfield Research Laboratories.

The detailed

FORMATION CORED

log of the formation cored is as follows:

Depth Interval, Description
Feet
3362,0 - 3366,6 - Shale.
3366,6 ~ 3371.5 - Gray shaley sandstone.
3371.5 = 3372,0 - Shale.
3372,0 = 3378.3 - Grayish light brown slightly shaley sandstone.
3378.,3 ~ 3378.7 - Gray laminated shaley sandstone.
3378,7 - 3389.8 - Grayish light brown slightly shaley sandstone.
3389,8 ~ 3394.1 - Gray shaley sandstone.
3394.1 ~ 3395,0 - Grayish light brown slightly shaley sandstone.

Coring was started at a depth of 3362.0 feet in shale and completed

at 3395.0 feet in grayish light brown slightly shaley sandstone.

core shows a total of 23.0 feet of sandstone.

pay is made up of grayish light brown slightly shaley sandstone.

PERMEABILITY

This

For the most part, the

For the sake of distribution, the core was divided into two sections.

The weighted average permeability of the upper and lower sections is 41.0

and 9,0 millidarcys respectively; the overall average being 29.5 (See

Table III).

able that the sand has an irregular permeability profile.

By observing the data given on the coregraph, it is notice-

The permea-

bility of the sand varies from 0.57 to a maximum of 129 millidarcys.
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PERCENT SATURATION & OIL CONTENT

Tne sand in this core shows a low weighted average percent oil
sgruration, namely. 12.4. The weighted average percent oil saturation
of the upper and lower sections 1s 12.9 and 1ll.4 respectively., The
we:ghted average percent water saturation of the upper and lower sec-
vicns 1s 61,3 and 6€3.4 respectively; the overall average being 61,9
(See Table III}. This gives an overall weighted average total fluid
zaturation of 74.3 percent, This low total fluid saturation indicates
sonaiderable fluid was Lest during coring, part of which probably was
Cide

In an effort to determine whether or not any flushing of the sand
ooourred during coring, all of the saturation samples were analyzed for
chicride zcontent. The results of these tests are given in Tables VI and
VIi, From the data given in these tables and on the coregraph, it is
evident that considerable flushing did occur during coring, as the water
in the sand in the zcnes of higher permeabllity had the lower chloride
conuant,

The weighted average oil content of the upper and lower sections

is 184 and 144 barrels per acre foot respectively; the overall average

oy

iog 169, The total oil content, as shown by this core, is 2,161 bar-

reis per acre (See Table IIT).

LABCRATORY FLOODING TESTS

Because of the low oill saturation one could not expect the sand in
k13 core to respend satisfactorily te laboratory flooding tests. How-
sver, a total recovery of 18 barrels of oil per acre was obtained from
loe teet of sand, represented by one sample., The percent oil saturation
wan red.ced from 19,0 to 18,0, or represents a recovery of 1,0 percent, -

The effective permeabllity cof the sample is 5.95 millidarcys, while the
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initial fluid production pressure is 20 pounds per square inch (See
Table IV).

By observing the data given in Table IV, you will note that of the
11 samples tested, 9 produced water and 1 oil., This indicates that
approximately 82 percent of the sand represented by these samples is
floodable pay sand, The tests also show that the sand has a fairly uni=-
form effective permeability.

CONCLUSION

From a study of the encl osed data, we believe that efficient primary
production methods will recover approximately 1,150 barrels of oil per
acre from the area represented by this core. Efficient repressuring
of the reservecir within the vicinity of this well should recover an
additional 900 barrels of oil per acre, or an average of 111 barrels of
0il per acre foot from the 8.1 feet of floodable sand analyzed. The
following factors and assumptions were used in calculating these re-

coveries:

Original formation volume factor 1.21
True water saturation, percent 43,0
Primary oil recovery None
Calculated present oil saturation, percent L7.1
Porosity, percent 18,0
*0il saturation at abandonment, percent 20,0
Performance factor, percent 55.0

The sand in the cored section has low oil and high water saturations
and good permeability for the depth., It is evident from the analysis
results that the oil saturation was reduced to residual values during

coring.
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RESULTS OF PERMEABILITY TESTS

TABLE I
&mmme° H., Wagner Drilling Companyy..se Musson Well No.
Sa}x}xple Dreptth P&rﬁgability Feet of Core Pecrmeac}ia‘i;lity
o. ee arcys Ft. Cum. Ft. Ft.a‘;:a M]é
1 3373.9 L7, 0.7 0.7 32.90
2 337hods 66, 0.5 1.2 33,00
3 33759 7o ly 0.7 1.9 5.18
4 337604 1.8 0.5 Roly 0.90
5 3377.9 3.7 0.8 3.2 2.96
6 337804 Imp. O.4 3.6 0.00
7 3379.9 1.4 0.7 Lo3 0.98
8 3380.4 2l 0.5 Lo8 12.00
9 3381.9 8L, 0.7 5.5 58,80
10 3382.4 L8, 0.5 6.0 24.00
11 3383.9 22, 0,7 6.7 15,40
12 338404 4l 0.5 72 20,50
13 338509 1290 007 769 90030
14 3386, 4 62, 0.5 8.4 31.00
15 3387.9 6.5 0.7 S.1 L.55
16 3388.4 L8 0.5 9.6 2,40
17 3389.9 0.57 O.4 10.0 - 0.23
18 3390.4 9.2 0.5 10.5 L .60
19 3391.9 18, C.7 11.2 12.60
20 }392°b 3.3 0.5 11.7 1.65
2L 3393.9 2.0 0.6 12.3 5.40
22 33944 15, 0.6 12,9 9.00
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Qilfield Research Laboratories
RESULTS OF WATER DIFFERENTIATION TESTS

TABLE VI
Company Jo H. Wagner Driiling Companyy ... Musson Well No.
Sample Depth, Chloride Content Percent Water Saturation
No. Feet of Brine in Sand Connate Drilling & Total
ppm Foreign
2 337ho1 6,580
& 3376,1 101,800
6 3378,1 129,000
8 3380.1 130,000
10 3382.1 15,000
12 33841 16,800
14 3386, 1 101,000
16 3388,1 145,000
18 3390, 1 138,000
20 3392,1 72,500
<< 339442 454100

Note: ppm — parts per million
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Oilfield Research Laboratories

SUMMARY OF WATER DIFFERENTIATION
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TABLE vVII

Musson

TESTS

Depth Interval,

Chloride Content

Average Percent

Average Pe;zcent

Feet of Brine in Sand, Connate Water Drilling
ppm Foreign Water
3373.5 -« 3386, 68,530
3387.5 = 3395.0 101,380
33735 ~ 3295,0 7S, G L0

Note: ppm — parts per million.

Well No. _&



