Janusry 23, 1980

Brandoberry ¥achine Company.
Ausbeil, ldnesdus

Attention: Nr, L., C, Holaugalin
Qentleman:

Enclosed herewlith 1s the report of the analysis
of the Keystone barrel core taken froa the Davidson
Lease, Fell No., 1, ®Wilson County, Kansas, and subdbe
mitted to our laboratory on January 19, 1980,

Very truly yours,
OIL FIELD HESBARCH LABORATOKIES

Cull £ Pute

Carl L. Pate
B Bown Ll
CLP:bb 'a
°. a.







Oil Field Research Laboratories

GENERAL INFORMATION & SUMMARY

Company L. C, MeLaugalin Lease. Pavidson Well No._ 1

Location

Section. 33 Twp. 28 Rge. 16 County____Wilson State_Kangag

Name of Sand Bartlesville
Top of Core : 894, 00

Bottom of Core 904,10

Top of Sand  (8000OPAing to driller) 8R86. 00

Bottom of éand 801.23

Total Feet of Permeable Sand 6.00

Distribution of Permeable Sand:

Permeability Range Feet ’ Cum. Ft.
Millidarcys
0 -« 10 2. 2 5 2.35
10 « 20 1.65 L,00
20 - L0 1.L45 5.45
40 & above 055 6.00
Average Permeability, Millidarcys 20.08
Average Percent Porosity 17- 71
Average Percent Oil Saturation 3 5. 02
Average Percent Water Saturation 36. 65
Average Oil Content, Bbls./A. Ft. | L8y,
Total Oil Content, Bbls./Acre 2,809,
Average Percent Oil Recovery by Laboratory Flooding Tests 10,21
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. 1145.
Total Oil Reeovery by Laboratory Flooding Tests, Bbls./Acre BlZo
Total Calculated Oil Recovery, Bbls./Acre (fOI' ﬁ&nd analy‘zad) 1;‘&‘50.
Packer Setting, Feet Note: The ahbove averages are for that -

art of the egand sectlon extend-
ng from the ton of the core to
the top of the oement plug. 7.98

A. P. 1. Gravity, degrees @ 60 °F 35- 0

Viscosity, Centipoises @ BBOF.



-2

Fregh water was used as a olrevlating fluld in the coring of the

pand in this well.

Aooording to the driller, elght feet of sand was

drilled before coring was started.

FORMATION CORED

The detalled log of the formation cored ie as follows:

Depth Interval, Desoription
Feet

ng.cob- 894,90 - Brown fine grsined mioacénus sandatone.

894,90 - 895,50 - Brown fine grained mioasaeounsg shaley mandstone.

£95,50 =~ 895,80 « Brown fine grained milaesaenug sandetone,

£95,80 - A96,50 - L%ght brown fine sralned finaly laminated micaceous gande
stone,

896,50 - 898,15 - Brown fine grained micaosous sandetone,

89,15 - BG9.85 = Dark bYbrown fine gratined micaceous sandstone.

899,85 « $00.30 « Brown fine grained micaceous slightly carbonaceous sand-
stone.

900.30 =« 901,23 « Dark fine grained miosceous oarbonaceous sandsione,

901.23 - 901.63 - Coal.

901.63 -~ 902,00 - Gray shale,

902.00 - 903,00 = 30ft gray shele,

903,00 ~ 904,10 ~ Oray shale (,000rding to log, dlssarded at well),

Coring wag gtarted at a derth of 894,00 feet in fine greined micaceous

sandastone and sompleted at 904,10 feet in gray shale., Thir ocore ghows

a total of 6.30 feet of sandstons, For the most part, the sand body is

made up of fine grained micaceous sandetone. Aesuming that eight feet

of gand wae drilled before ocoring war atarted, then there would be a

total of 14,30 feet of sandstone. Underlying the sand body is a coal

layer extending from 901.23 to $01.63 feet,




ERMEABILITY
The sand in this core is fairly tight; having an overall weighted

average permeability of 21.40 millidaroys (See Table II). By obeserving
the dats glven on the coregraph, it is notiseable that the sand has an
irregular permeabllity »rofile.

PIRCYNT SATURATION & Ol CONTENT

The sand in this eore chowe a Talrly gnod veighted average peracent
0il saturatlon, namely, 35.02. The welghted aversga parasnt water gate
uration is 36.65 (See Table IV). This gives an overall welighted average
total fluld saturation of 71.67 peroent., Thie low total fluld saturation
indicates that an apprecliadle amount nf fluid was lost during coring,
which was probably oil.

In order to get some idea of the degree of flushing of the sand durw
ing coring, all of the saturation samples were anslyzed for chloride oone
tent. The regults of these tests are leen in Tables VII and VIII, By
obgerving the data given in thess tables and on the ocoregraph, 1t is
evident that some flushing of the sand 414 ocour during coring. However,
we are inolined to bellewve that most of the oil loet during coring was
due to expansion of gee ocarriled in solution by the oil,

The overall weighted averaze 0ll oontent of the sznd in the core is
L4B4 barrele rer acre fToot, while the total oll eontent is 2,800 barrele

per aore (JSee Table IV).

VISCO3ITY
The wviscosity of a sample of 01l balled from the oore hole is 7,98
centipoises at 83°F. The A.P.I. gravity of the oll ie 35° at 60°F. With

other faotors being favorable, a sand ocontailning an oil of this viscosity



should respond very satisfactorily to water rapreasuring.

LABORATOFY FLOODING TFSTS

The sand in this oore responded fairly well to laboratory flooding
teéts, ag a total reaovery of B1l2 barrele per acre wae obtalned from
5.60 feet of send, The welghted averave oll saturation was readuoed from
37.23 to 27.02, or represents an average recovery of 10,21 peraent., The
weighted average effeotive permeabllity of the eamnles is 1,16 willidarcys,
while the average initisl fluid nroduction pressure is 23.3 pounds per
sguare inch (See Tabla VI),

By observing the data piven in Tadble V, you will note that all of the
samples took water and produced oll, Thies would indloate that all of the

sand represented by theee samnlep ig floodabla.

CONCLUSION

From a study of the above &ata, we berlleve that an efflicient water
flood within the vicinity of this well will recover appreximstely 1,450
barrels of oll per acre from that vart of the eznd geotien snaylzed. In
oaloulating thie recovery, an allowance waz made for oll lor% during core
ing. It is unfortunste that the aanf loaated in the upper part of the
sand seotion wag not oored, a2 the oalsulated recovery gilven ahove does
not represent the entire sand seoction. Assuming that the recovery for
that part of the pand geotion 4rilled with aeable tools har the same average
regovery as that part of the sand seotion sored, then the total reocovery
for the entire sand seotion would be approximately 3,522 barrelr per acre,
0f oourge, thile value 1¢ bared on a mere assumtion and,naturally, 1is
not reliable.

Inagmuoh as thils vell was drilled on an old abandoned lease, it is

doubtTul whether very much 0ll ocan he recovered by natural produation




uhless there is a natural flond on the sand in this area brought abdbout

by water entering some of the o0ld sbandoned wells,




Oil Field Research Laboratories

SHOT RECOMMENDATION

Company___ ke C, Mclaugalin Lease_ Davidson
Depth Interval, Feet of Size of Shell Qts./Ft.
Feet Sand Inches
890,00 -~ 898.00 8,0 3.0 1.5

Note: Flug hole back to 800,50 feet.

Well No._ 1

Total Quarts

12,0




Qil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE 1
Company_ ke ©C. MclLaugalin Lease_ _LDavidson Well No._l
Sample Depth, Permeability Feet of Core Permeability
No. Feet Millidarcys Ft. Cum. Ft. F%algta?{tg
1 894,02 37, 0.15 0.18 4,55
2 894.20 33. 030 C.45 9.99
3 894.63 36. 0,30 075 10.80
4 894.85 0.54 0.18 0.90 0.10
5 895.12 1.8 0.60 1,50 1.08
6 895.85 Imp., 0.20 l.70 0.00
7 896.10 m{.a 0.3 8.00 0.54
8 896,43 1.4 C.20 2o 20 0.28
"] 896.85 13, 0.8 2.70 6,80
10 897,30 14. 0.50 3. 20 7.00
11 897.80 4.3 0,65 3.85 £.80
12 898,20 24, 0,30 4.158 T.20
13 898.70 12l. 0,35 4.50 48,35
14 899.00 16, 0.40 4.90 6,40
15 899.45 33. 0.40 5.30 13.20
16 899.75 17, 0.85 5,858 4.25
17 899,95 2.5 0.45 6,00 1.13
18 900,45 581. Q.20 €.30 15.3%0
20 9C1.00 2.3 0.43 6.93 0.99




Oil Field Research Laboratories

SUMMARY OF PERMEABILITY TESTS

TABLE II
Company-L.C. McLavgalin Lease...Dagidson Well No.—d
Depth Interval Feet of Core Average Permeability
Feet Analyzed Permeability, Capacity,
Millidarcys Ft. x Md.
894,00 - 800,50 6.00 21,40 128,37
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Qil Field Research Laboratories

RESULTS OF LABORATORY FLOODING TESTS

TABLE V
Ooivwzle.E@P»ﬁ Lease__ Davidaon Well No. 1
Sample Depth, Eifective Original Otl Saturation Ofl Recovery Residual Saturation Volume of Water Effective Initial Fluid
No. Feet Porosity Percent Bbls./A. Ft. Percent Bbls/A. Ft. % ol % Water | Bbls./A. Ft. Recovered P 47, Millidarcys | Production Pressure
Percent cc* Lbs./Sq. In.
1 894,35 17.b6 88.8 526 Bud 114 30,4 66.0 412 26 04930 25
2 896,72 18.6 5846 468 7.0 101 26.6 67.0 367 16 0,816 2b
3 896 .66 17.4 34,9 471 10,7 144 B4,.8 67.0 387 ] 0,457 28
4 897,95 18.2 39«9 b83 14.8 209 25,1 64.6 354 47 1.28 16
] 899,15 19,0 39 8 B79 12.9 180 26 4 60,0 289 43 2.01 20
6 900,16 17.0 34.8 458 1.2 16 33.6 58 40 442 11 0.324 30
Botes: | oo - ocubio pentimeter

of mexi
**Dotermined

*Yolume of water reccve

whioh 8till contains

01l reocovery.

by paseing L:uaou through sarmple
seidnnl oil.

rod at the time
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Oil Field Research Laboratories
RESULTS OF WATER DIFFERENTIATION TESTS

TABLE VI
Company__ ke C. MolLaugalin Lease____Davidson Well No. 4
Sample Depth, Chloride Content Percent Water Saturation
No. Feet of Brine in Sand Connate Drilling & Total
ppm Foreign
1 894.52 45,300
2 895,57 34,000
3 896,72 34,000
4 898,08 26,600
5 899,32 37,800
8 900, 32 27,300

Note: ppm - parts per million,




Oil Field Research Laboratories

SUMMARY OF WATER DIFFERENTIATION TESTS

TABLE VIII
Company___ ke C. MoLaugalin Lease__Davidson Well No. 1
Depth Interval, Chloride Content Average Percent Average Percent
Feet of Brine in Sand, Connate Water Drilling &
ppm Foreign Water

894,00 - 900,50 %6 , 300

Note: ppm - parts per miklion,



