OILFIELD RESEARCH LABORATORIES

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

______ i March 8, 1978

Shalae 0il Production
P.0O. Box 18056
Wichita, Kansas 67218

Gentlemen:

Enclosed herewith is the report of the analysis of the
Rotary core taken from the Lowry Lease, Well No. 1-SOP,
Chautauqua County, Kansas, and submitted to our laboratory
on February 28, 1978.

Your business is greatly appreciated.
Very truly yours,
OILFIELD RESEARCH LABORATORIES
Carl L. Pate

ClP:ch
7 ¢ to Wichita, Kansas
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Qilfield Research Laboratories

GENERAL INFORMATION & SUMMARY

Company Shalae Qi1 Praoduction Lease LOWTY well NoL=90F -
Location
Section_ 21 Twp. 3LS_ Rge_ 11E c:oumyk._,(lhauhauma.___.__._, state._Kansas.
Name of Sand - = = = =« = = = o = = 4 - e e - o - Peru
Topof Core - - - o« =« - = - (Bec_ov_ere_ad)_ - - 129800
Bottom of Core - =« ~ =« = « + e L e e 4 4 e e = = 13 28. 5
0il
Topotfand - - - - - - -« - o - . o - .. 1299.0
Pay
Bottom ot/Sand B T T T T P 1317. 0
Total Feet of Permeable Sand - - - - =« - - =« =« « =« - - =« 25.6
Total Feet of Floodable Sand - - - - « « - =+« . +« « « =« = 15. 9
Distribution of Permeable Sand:
Permeability Range ¥eet Cum. Ft.
Millidarcys
O - 10 3 . O 3 [ ] O
15 - 20 6o2 12.0
20 - 30 10.9 22.9
30 & Above 27 2546
Average Permeability Millidarcys - - = =+« o« -« « « « « - = 1908
Average Percent Porosity - - = = = « « o o« « < < . a 16.6
Average Percent Qil Saturation - - - - . - - - + - - - . 28. 9
Average Percent Water Saturation - - =« < - - - - 4 - -« = 5Le5
Average Oil Content, Bbls./A. Ft. - - -~ - + =« _ .+ .+ + =+ - = 371.;.
Total Oil Content, Bbls./Acre - - - = =« - = o« - - - - - 9,578,
Average Percent Oil Recovery by Laboratory Flooding Tests -~ - - - «~ = e 2
Average Oil Recovery by Laboratory Flooding Tests, Bbis./A. Ft. ~ - - =« =« 95-
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre - =« « -« =« = 1 ’ 513 .
Total Calculated Oil Recovery, Bbls./Acre (fr;mqry_ &-W%t e_rf}ogdl_ng_) 3 ’ 736.
Packer Setting, Feet - - - - - <« - &« « . 4 & o & e =
Viscosity, Centipoises @ ~ =« - = =« =« =« « . « & a « = =
A. P. 1. Gravity, degrees @ 60 'F - - - =« « « o« « « o + « =

Elevation, Feet - - - - . . . - - . .
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A fresh water mud was used as a circulating fluid in the
coring of the sand in this well. The core was sampled by a
representative of 0ilfield Research Laboratories.

FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval, Description

Feet
1276,0 = 1298,0 Sandy shale (examination of cuttings).
1298.,0 = 1304.7 Brownish gray fine grained silty sandstones
130L4.,7 = 1313.2 Grayish brown fine grained sandstone.
1313.2 - 1313.6 Gray sandy conglomerate.
1313.6 - 1318.4 Light brown fine grained sandstone.
1318.4 - 1322.2 Brown fine grained silty sandstone.
1322.2 = 1324.6 Gray carbonaceous sandstone.
132L.6 = 1325.,4 Hard gray limestone.
1325, = 1328.5 Hard gray limestone (discarded at well).

Coring of the Peru Sand was started at a depth of 1298,0
feet in brownish gray fine grained silty sandstone and completed
at 1328.5 feet in hard gray limestone, This core shows a total
of 26,2 feet of sandstone. For the most part, the pay is made
up of grayish to light brown fine grained sandstones

PERMEABILITY

For the sake of distribution, the core was divided into
two sections. The weighted average permeability of the upper
and lower sections is 23.2 and 10.8 millidarcys respectively;

the overall average being 19.8 (See Table III). By observing
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the data given on the coregraph, it is noticeable that the sand
has a comparatively uniform permeability profile, The perme-
ability of the sand varies from 7.7 to a maximum of 34 milli~-
darcyse.

PERCENT SATURATION & OIL CONTENT

The sand in this core shows a fairly low weighted average
percent oil saturation, namely, 28.,9. The weighted average per-—
cent oil saturation of the upper and lower sections is 26.9 and
3Lhe1l respectively. The weighted average percent water saturation
of the upper and lower sections is 56.6 and 48.9 respectively;
the overall average being 54«5 (See Table III). This gives an
overall weighted average total fluid saturation of 83.4 percent.

The weighted average oil content of the upper and lower sec-—
tions is 343 and 458 barrels per acre foot respectively; the over-—
all average being 374. The total oil content, as shown by this
core, is 9,578 barrels per acre (See Table III).

LABORATORY FIOODING TESTS

When taking into consideration that the sand in the core
had a fairly low oil saturation, one would expect very little
oil to be recovered by laboratory flooding tests, however, a
total recovery of 1,513 barrels of oil per acre was obtained
from 15,9 feet of sandes The weighted average percent oil sat-
uration was reduced from 28.5 to 21.3, or represents an average
recovery of 7.2 percent. The weighted average effective perme-~
abiliﬁy of the samples is 1.80 millidarcys, while the average
initial fluid production pressure is 16.6 pounds per square inch

(See Table V).
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By observing the data given in Table IV, you will note that
of the 25 samples tested, 19 produced water and 15 oil. This in-
dicates that approximately 60 percent of the sand represented by
these samples is floodable pay sand.

CONCIUSION

On the basis of the above data, we estimate 3,736 barrels of
0il per acre can be recovered from the sand reservoir, represented
by this core, by efficient primary and waterflood operationse. The
produced oil, in barrels per acre, would have to be subtracted
from the above value in order to get the volume of remaining re-
coverable oil in places The following data and assumptions were

used in calculating the above o0il recovery value:

Original formation volume factor 1,08
Irreducible water saturation, percent L4240
Primary recovery None
Average porosity, percent 17.0
0il saturation after flooding, percent 2143
Performance factor Oe55
Net floodable pay sand, feet 159

The core shows a rather clean sand section having a fairly
low oil saturation, a rather high water saturation and a fair

permeability and porosity.
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