OILFIELD RESEARCH LABORATORIES

November 24, 19352

Blaokwood & Nichols

1313 Liberty Bank Bulilding
Okliahoma City, Oklahoma
frentlomon:

Enclosed herewith is the report of the anslysis
of the 2% Retary cors taken from the Linn Lesase, Well
Yo, 1<¥, Putler County, Kansas, and submitted to our
laderatory on November 11, 1932,

Very truly yours,

OLLFIERLD RESEMICH LABORATORIES

Carl L. Pate
CLPior
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Qilfield Research Laboratories

'GENERAL INFORMATION & SUMMARY

Company. 11 s s ' Lease ?.Ql\a Well NO.__J...H___
Locatio & {};
Section &  Twp.__ 268 Rge g5 County_Butlar State_Xanese
Name of Sand Admiey
Top of Core 62@.0@
Bottom of Core 573. 418
Fay
Top ofSand 840,158
Fa!
Bottom of San 648,48
Total Feet of Permeable Sand {Analyzed) 920
Total Feet of Floodable Sand {(Analyred) 3.80
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.

Millidarcys

0 - 100 1,58 1.95

100 -« 2060 0.7% 2430

200 - 300 1.25 %e59

300 - LOO 0.15 3.70

LOC - 500 0.20 .90

500 & above 1.%0 5420
Average Permeability Millidarcys 270. Q’
Average Percent Porosity 25. Qb
Average Percent Oil Saturation 360 53
Average Percent Water Saturation 52066
Average Oil Content, Bbls./A. Ft. 720,
Total Oil Content, Bbls./Acre by 359,
Average Percent Qil Recovery by Laboratory Flooding Tests B. 6‘1'
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. 17:-
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre “?80
Total Calculated Oil Recovery, Bbls./Acre 1,300,

Packer Setting, Feet
Viscosity, Centipoises @
A. P. 1. Gravity, degrees @ 60 °F

Elevation, Feet
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Freosh water was used in making up the oirculating fluid used in the

goring of the sand in this well,

The detniled

Denth Interval,

Yoot
620,00 « 625,00 =

625,00 = §29,00 =
629,00 = 636,00 =
636,00 « 538,00 «
633,00 - 639,80 =
639.80 =« 840,15 =~
640,15 = 64400 ~
6L4,00 = 653,00 =
558,00 ~ 638,53 -
658,55 = 660,85 «
660,83 = 661.15 =
661,15 = 662,19 =~
662,10 « 662,35 =
662,33 = £62,70 -
662,70 « 663,20 =~
661,20 = 643,50 =
663,50 = 864,40 «
665,40 « 664,58 -
664,55 = 665,50 «
663,50 = 665,80 =
665,80 « 667,50 -
£67.50 =~ 670,00 =

loir of the formation cored is ns follows:

Deacription

Gray oaloareous fossiliferous shale,

Gray shale,

Gray ealeareocus fossiliferous shale,

Losa

Gray oalcarecus fossiliferocus shale,

light brown fine grained oaleareous micacsous sandstone.
Brown fine grained micaceous sandstons,

Loss.

Brown fine grained miocaceocus sandstone.

Gray slightly laminated sandy shale,

Brown fine grained mieaesous sandstone,

Alternate layers of shale and sandstone,

Brown fine grained micaceous sandstone,

Slightly laminated sandstone and shale,

Gray shale,

HBrown fine grained micaceous sandstone.

Gray laminated sandy shale containinz a sand streak,
Brown fine grained micacoous sandstone,

Gray laminated sandy shale,

Brown fine grained laminanted miceacecus shaley sandstone,
Gray shale,

loss,
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Coring was started at a depth of 620,00 fest in gray caloareous
fossiliferous shale and completed at 670,00 feet probably in shale.
There was a loss extending from 667,350 to 670,00 feet, This core shows
a total of 6,05 foet of sandstone, There was a loss extending from
544,00 to 653,00 feet which was probably pay sand, For the most part,

the pay is made up of fine grained miecaceous sandstone.

For the‘nako of distribution, the core was divided into two seotions,
Tho‘wntght-d averase permeabillity of the upper and lower gsections is
299,53 and 24,11 millidaroys respeotively; the overall average being
270;93 { se® Table 11X}, By obLserving the data given on the coregraph,
it in notigeable that the sand has a very Arregular permeability pro=-
filé. The permeablility of the sand varies from 15 ntllidnroys to a
maxisum of £20 millidaroys,

The sand in this core shows a falr weighted average percent oil sate
uration, namely, 36,53, The weighted averaze percent oll saturation
of the upper and lower sections is 36,80 and 715,34 respectively, The
weizrhted averaze percent water saturation of the upper and lower sections
is 51,98 and 355.13 respectively; the overall average being %52.56 (See
Table IV), This gives an owverall weighted average total fluid saturation
of B9.19 pereent,

In an effort to determine whether or not any flushing of the sand
vecurred during coring, all of the saturation samples were analysed for
ohloride ¢ontent, The results of these tests are given in Tables VIIX

and VIII, From the data given in these tables and on the soregraph, i¢
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is evident that considerable flushing of the sand did occur during coring
as, for the most part, the zones of higher permeability have the lower
shloride content,
The weighted average oil content of the upper and lower sections is
727 and 696 barrels per acre foot respeciively] the overall averare being
220, The total oil content, as shown by this core, is 4,359 barrels per

acre (see Table IV},

The sand in this core responded fairly well to laboratery fleoding
tests as a total recovery of 428 barrels of oil per acre was obtained
from 2,50 feet of sand, The welrhted average percsnt oll saturation was
reduced from 37.68 to 29,04, or repressnts an averare rocovery of 8,64
percent. The welghted averapge effeotive permeability of the samples i»
23,79 millidaroys, while the average initial fluid production pressure
is 2,3 pounds per square inch {(See Table VI),

By observing the data given in Table V, you will note that of ths
3 samples tested, all produced water and oil. This indioantes that all
of the sand represented by these samples is flooedable. The tests alse
show that, for the most part, the sand is very leosse and should take

water very frealy.

On the basis of the above data, it is evident that a recovery of
approximately 1,300 barrels af oil per acre or an averare of 342 barrels
per acre foot can be obtsined from the 3,8 feet of floodable pay sand
analysed, In caleulating this recovery, an allowance was made for oil

lost during coring, and it is assumed that the primary production and
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the true water saturation of the sand are 10 and 38 percent respeotively,
of eourse, the above recovery value i3 based only on the 3.8 feet of flood-
able pay sand analyzed, It is vory unfortunate that most of the good |
sandd was lost during ocoring as 1¢ is doudbtful whether the sand analysed
is representative of the entire sand section, The sand represented by

this core should take water very freely as it has a high permeability,
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RESULTS OF PERMEABILITY TESTS

TABLE 1
Company — Blanktwond & Nishols Lease 1.4Ann Well No._l=W
Sample Depth, Permeability Feet of Core Permeability
No. Feet Millidarcys Ft. Cum. Ft. F(i'a;;'«xc% '
1 640,00 128, .35 0.35 Lk, 80
2 640,70 271. 0,90 1.2% 263,90
3 641,45 620, 0.6% 1.90 L0O3,00
L 641,90 240, 0.75 2.2% R4, 00
5 642,29 92. 0.5% 2.R0 50,60
6 642,90 110. 0.0 3, 20 L4, 00
7 611,15 15, 0.5 .55 5.2%
e 643,50 555, 0.65 L, 20 40,75
BA 658,08 61. 0.20 L, Lo 12.20
e 65R, 10 410, 0.20 L,AO R2,00
11 661,45 %, .10 L,Rg 3. 40
12 662,15 89, 0.2% .10 22.28
13 663.95 77. 0,10 5.20 7.70
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SUMMARY OF PERMEABILITY TESTS

TABLE II

Lease_____Linn Well No._Lald
Depth Interval Feet of Core Average Permeability
Feet Analyzed Permeability, Capacity,
Millidarcys Ft. x Md.
639.R0 ~ 658,55 L,7% 279,498 1,37%.50
661,00 = BAL, 00 0,58 24,11 91,16
639.80 - 664,00 5.20 270.99 1,408,858
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RESULTS OF LABORATORY FLOODING TESTS

TABLE V
Company. Lease Well No L
Sample Depth, Effective Original Oil Saturation 0il Recovery Residual Saturation Volume of Water Effective Initial Fluid
) i 5 s ! ility, Millid s | Production Pressure
No. Feet Forostty Percent Bbls./A. Ft. Percent Bbis./A. Ft. % Oil % Water | Bbls./A. Ft. Recovered e e A R 0 Ny
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Oilfield Research Laboratories
RESULTS OF WATER DIFFERENTIATION TESTS

TABLE Vi1
Company — Rlagkwood—b Hishels Lease Linn Well No._3oyg—
Sample Depth, Chioride Content Percent Water Saturation
No. Feet of Brine in Sand Connate Drilling & Total
ppm Foreign

1 679.88 10,600
2 641,22 10,500
3 42,09 10,000
& 641,02 58,800
s 643,82 30,800
6 658, Lo k6,900
8 660,91 &L, b0o
e £42,20 41,700
10 663,42 13,100
11 64,19 57:100
12 645,59 70,100

NoYel! yprm - parts per million.
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SUMMARY OF WATER DIFFERENTIATION TESTS

TABLE VII
Company__ﬁl&m‘ﬂQ_d_Mlﬁma Lease 14inn Well No.__ lm¥W
Depth Interval, Chloride Content Average Percent Average Percent
Feet of Brine in Sand, Connate Water Drilling &
PPM Foreign Water

639.80 -~ 658,55 30,093
660,85 = £65.80 55,592
679.80 - 645,80 35,572

Note: orm - parts per million,



