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August 22, 1991

Deep Roak 011 Corporation
A%las Life Dullding

Tulse, OXlahons

Attention: MH», 7. F. lLawey
Gentlemen:

Panlosed wﬂh is the Tavert of the
analysis of the 23" Rotary core tekern frem
the mm &om ¥all Be, 2.7, Pranklina
County, , &NA SUBNATEEd T our 1abdore~
tory on .&.mat 11, 1991,

' Very tpuly yours,

O2L FIZLD RESVARCH LABORATORIRG

Clayton A, Mattiey
CaANinn
Qo the






Oil Field Research Laboratories

GENERAL INFORMATION & SUMMARY

Company. MMQR ﬂ‘l Qﬁwtiﬁﬂ_Leasp\,‘_wm Well No.___M
Locatio ﬁﬁﬂ' m@k ﬂ_M&m.ﬁﬂ‘ \
Section zﬁ Twp w - Rge gﬁ County. rm‘kliﬁ State ____._QM
2
\
Name of Sand L 3miml
Top of Core &23-9‘
Bottom of Core ‘ 660; 5&
Top of Sand 62’.&
Bottom of Sand é”#”
Total Feet of Permeable Sand Lﬁrﬂu’ !*d} zh'%
Total Feet of Floodable Sand {Analyued) 21.29
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.
Millidarcys
[+ I {0 L. Y. gg
10 = 20 b3 5,
20 - 40 &nge 13.96
0 - 80 k’o 5 8.2
80 - 120 ¥s "33
120 - 160 ;. gz 2k
160 & above 26,52
Average Permeability Millidarcys 63.@&
Average Percent Porosity 2. o’
Average Percent Oil Saturation M‘ ’2
Average Percent Water Saturation h1.08
Average Oil Content, Bbls./A. Ft. 65"
Total Oil Content, Bbls./Acre m's 3.
Average Percent Oil Recovery by Laboratory Flooding Tests 13.”
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. 322‘
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre btm'
Total Calculated Oil Recovery, Bbls./Acre 3'650 .
Packer Setting, Feet 633"0“

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

Elevation, Feet
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The above aversges are for that nart of the sored ssetion extending
fron She Dotton of the csmant to the bLuttom of the sand,

Salt water wag used az a elrevleting fluld in the ooring of the sand
in this well.

Depth Interval, MW!.MM
Iaet

627,96 « 620,15 ~ Oraey sandy shale.

624,15 - 62%.8) - Oray sandy shale contalning limestone inolueions,
625.81 « 626.90 -~ Broun fine grained mieassons sandatons,

626,90 « 627.07 ~ Brown Tins grained mloaceous shaley sandatone,
£27.07 « 627,60 - Byown Tine gralned siosaecun sandstons.

627.60 ~ 627,90 - Brown fine grained wmicansous shaley sandstone.
£27.90 = 620,00 « Sandy 1imsatone,

628,00 - 629.2% « Brown fins grained micaosous sandstons.

629,29 - 629.%50 « Brown fine grained nloacecus shaley sandetone.
629.50 - 673,90 - Dark brown fine grained micassous sandetona,
633,90 « 635,7C « Brown fine grained nicaseous sandstons.

£35.70 « 642,85 « Davk Brown fins pgrainsd misassous sandstone,
42,85 « 547,22 « Brovn fine grained micacsesous sandetone,

647,22 « 647,88 « Dark fine greined nicaceous sardonssecus slightly shaley
sandatone,

6&?08‘5 - SHB. 40 » Oray sandy shale.
S4B, 40 « 649,10 « Brown fine grained luwineted mionseous shaley sandstons.

659,10 «~ 649,55 « Brown fine grained slightly lasinated miasssaous shaley
sandatonm,

649,55 » 649,88 « Laminsted sanfstons and shale conSaining s sand streak,
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649,85 - 650,00 - Brown fine grained laninated micansous shaley sandsSone.
650,00 « 652,00 - Laminuted gsandstone and ehale containing sand etrsaks.
652,00 « 652,79 « Laminatad shaley sandetons,

652.99 » 652.93 = Brown fine grained nisssecus sandatons,

652,33 » 653,30 « Laminated shaley nandstons.

653,30 « 633.44 - Laminated sandutons and shale,

65%. 0l » 653,66 -~ Brown fine grained visaseous sandstons,

653.66 « 653.90 -~ Laminated sandstone and shale,

693.90 « 656,60 -~ Brown fine grained miecuceous sandstonse.

656,60 « 657,00 « Dayk fine greined micscsouas sarbonacecus sandatons.
657.00 - 638,05 -~ Brown fins grained misscsous cardbonscsous sandetons.
458,05 - 658,32 ~ Brown fins grained nicaceous sandstone,

65E,92 ~ 658,85 « Laminated shale and sandetons.

658,85 » 659.20 « Brown fine grained slightly laminated misaceous shaley
pandistone.

659,20 » 659,30 -« Laninated sandstone and shals,
659.30 = 6359.97 « Dark fine grained micessous oarbonacecus sandslons,
659,97 « 660,58 « Oray shale.

Coring war started at a denth of 623,96 feet in gray sandy shale and
gomploted at 640,58 feet in gray shale. This ocore shows a total of 30,60
fees of sandatone of which 27.64 feet are in the pay sand ssotion. The
pay sand, for the most part, is conpossd of dark Brown fine gralined micsseous
sandietone.

For the sake of 4lstribution the eore was divided inte three seotions.
The welphtsd average verossbility of the upper, niddle and lower seotions
i 107.70, 35.BC and 77.26 millldarsye respectively; vhile Shat of the pay



OiL FIELD RESEARCH LABORATORIES
CHANUTE, KANSAS

whie

sand, or that part of the sorel rseation sxtending rrom the Dotlon of the
oenent %o She dotl%om of the sand, is 62,04 millidareys (3ee Tadle II). By
observing the data given on the coregraph, 1t is notiseadle that the sand
has & very irrepular vermeability profile.

The pay sand in this sore showe a good velghted average percent oil
saturation, namely, 40,32, The weighted sverage vevesnt oll saturation
of the upper, uwlddle and lower seotions is 38,20, L2.87 snd 17.22 respecw
tively. The welghted aversge paroent water satupation of the upper, »mide
@le and lover sections 1s 40,7, 40,57 and 41,50 respectively; while that
of the pay sand is 41,08 {See T:ble IV}, This is s welighted aversge Sotal
fluld saturation of Bl.40 percent Tor the vay sand,

Sines salt vater wis used as a olroulating fluld in the coring of the
sand in Shis wll, no shlorids determinations were made as the results
vould net indlaoate the degres of flushing that osourred.

The weighted aversage oll e~ntent of the vwprer, middle and lower seo-
tions 1 643, 665 and 641 Darrele per sere foot respectivelys while that
of the pay sand 1s 699 durrels psr anore foot, The total oil sontens, as
shown by thie nore, 1s 17,953 Durrels per asre of whieoh 16, 531 are in the
pay sand sestion,

This core responded wvery wall to laboratory fleoding tests in that
a total &1l recovery of 4,788 bDarrels ner nore was odtalned froe 21,%h
feet of 8. nd represented, The weighted aversge peroant oll saturstion
was reduced from 40,47 to 27.17, or represssnts an average recovery of
17,70 pereent. The welghted average effpative cermeabdllity of the sasplas
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i S.40 millidaroys while the aversge iniSlal fluld produstion pressurs is
18,3 pounds per square inch (Zes Table VI),

By obperving the dats given in Tadble ¥V, yov will note that of the 3
sanples tecSed 26 producel water and 26 oil. Yhis indisates that most of
the sand represanted by these samples 1a floodadle, The taste also show
that the sand hae o wvide variation in eoffsotive pernsablility.

fl004 within the vloinity of thias well will recover approwinmstely 3,650
berrels of ol per sore. This 1 an average recovery of 172 barrels of
o1l per aore foot from the 21,29 feet of flondable sand analysed. In
aslonlating Shie recovery, an allowanne was made for oll lost Curing oore
ing. It was aseumed that the trus water saturation of tYhe sand is I8
perosnt and that the sand e not pressured uwp. Dus %o the wide variation
in affective permeability, the ul,mhemv racovery 58 lover thasi that
obtained By ladoratory flooding tests.
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SHOT RECOMMENDATION

Company Dasp Rod Lease ﬂ:‘ml‘“h Well No._g:z._._
Depth Interval, Feet of Size of Shell Qts./Ft. Total Quarts
Feet Sand Inches
£31.00 « 634,00 3.0 3.0 1.9 b5
63,00 « 658,00 2h.0 b0 2.5 0.0
27.0 6h. 5%

Recormended Paoker Botting 626,00 feet
Note! Flug hole bask Se¢ 639,00 feet

Hote:! The above shot wae figured arfter sore analysis, The
shot weed is shown on the sovegreph.
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RESULTS OF PERMEABILITY TESTS

TABLE I
Company. b .m Hogk ‘311 i‘«?ﬁmﬂ' ation Lease ﬁim Well No.__g'_"l__
Sample Depth, § Permeability Feet of Core Permeability
No. Feet Millidareys Ft. Cum. Ft. F(tla;;(aclivt[}(/i
) § $26.04 T3 Ced0 Codl A, B0
8 026,38 sz, 0,60 1.08 .20
3 627,00 319, 0.17 1.26 #0,23
4 627.48 132, 0. 8% 1.79 04,60
& 628.0% 3130, Q.18 1.%4 28,80
& 648,34 2, D.45 3.39 112,80
7 5£28.84 108, 0,65 .04 70.88
8 429,38 9% Q. 34 3. 89 B3.00
® 629.88 Ma, Q. &5 3.94 Bt
10 630,43 261, 0,48 4,38 117,48
11 - 63,78 izg, 038 474 438,70
12 631.12 80, 0,40 8. 14 80,00
13 4314088 88, Q.48 5,89 9,80
ié 532,80 an, 0,860 6. 16,00
16 833,00 8l5. Q2,40 6.0% 86,00
17 533836 83. 0,50 T.89 24,90
i8 $33.68 28, Q. 40 7.69 10,00
% 833,08 4.5 Q.30 7.99 1.38
20 534,40 4, G. 50 B.49 T.00
8l 634,98 14, 0,586 2.04 7.7
28 535,03 40, Ueal P40 18,00
83 530,93 137, 0,60 A0 0% 82,20
B4 436,63 &6, G 45 dile 04 3, 80
2% 636,88 85, Q. 30 10.54 T.50
26 B3T.84 3s. 0.48 | 21.29 14,88
27 537,71 0. 0,45 il.74 13,80
28 635,17 40, 0.0 | 13.34 20,00
e’ 635,83 38, 0,45 | 13.84 16,20
k) 639,715 15, Ca B0 13.74 T.50
a2 640,16 25, 0. 38 14,09 8,78
3> 640,48 38, D30 14. W 10,80
34 640,78 18, 0,38 14,74 8,30
36 641,16 b+ Uedl 18.1% 13.50
] 641,64 3. 0,60 15.7% 23. 40
ar 842. %0 b .* G50 16,34 21.48
3 643,80 37, 0,30 | 18.64 11,10
3w 643,13 13, 0480 17.14 6,50
40 643,535 16, 00 50 17.64 8,00




Oil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE I
Lease_mm Well No._Geaf
e ermeability = Feet of Core Permeability
Sag:i)le DF&:?, PMilligal:'cl;'tsy Ft. ‘ Cum. Ft. Fftlal:‘aclivtﬁ'i
41 644,18 2l. 0050 18,14 iU, 50
42 §44. 57 s N C.50 18,64 34,00
43 645,16 M. 0.60 19.84 20.40
44 648,70 43 Desd 19, 6% 19,38
45 646,10 35, 0. 40 20,09 2B 40
46 846, 46 b, 0. 40 2. 49 23. 580
47 84, 80 23. GaOR 21.01 1X.89
8 647,75 1.8 0.63 | M.64 0,98
49 845,70 Iﬁ ° G. 70 2R, 54 0.00
50 649,26 . 0,45 22,79 4.58
1) § 646,78 13, 0.1 85,80 1.58
R 650,26 1Q. Q.10 283.00 1.00
B3 850,83 9.3 0.08 23.08 0.07
34 681,60 Ju & 0,10 | £3.18 Q.3
55 8h2. 46 i82. s ld 23.38 BG. 34
57 853,61 f.4 0. 28 24. 31 2.07
58 654,03 108, Q.40 2.7 48, 0
89 654,63 3. 0.60 25,31 67,80
60 635,10 119, Q.80 25,81 59 .50
61 655,85 as, 0.45 26,26 34,28
83 556,08 86, C. 40 4.6 38.40
&3 656,47 96, 0,38 £7.01 33.60
64 656,00 4, 0. 40 27.41 16. 40
&8 637,483 7. .80 2.2l T7.60
) 657.95 68, O.2% o/, 46 17.00
67 638,76 26. 0,53 28,99 13,1
68 695,16 64, 0.38 28.54 #2.40
&9 859,42 86, Q.30 85,64 16.80
”© s5e,.02 135, 0.37 30,01 49,98




Oil Field Research Laboratories

SUMMARY OF PERMEABILITY TESTS

TABLE I
Lease Gingrich Well No__SwY

Average Permeability

Permeability, Capacity,

Millidarcys Ft. x Md.

625.81 ~ 635,70 o. 09 107. 70 1,022.12
635.70 - 651.65 12.9% 4,80 452,10
6520” - 6”0” 6-” W-ﬂ 5”06'
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Qil Field Research Laboratories

RESULTS OF LABORATORY FLOODING TESTS

TABLE V

Lease kﬁ'

Company. Well No.
Sample Depth, Effective Original Oil Saturation Oil Recovery Residual Saturation , Volume of Water Effective Permeability, Initial Fluid
No. Feet Porosity Percent Bbls./A. Ft. Percent Bbls./A. Ft. 7% Oil 9% Water | Bbls./A. Ft. Recovered Millidareys Production Pressure
Percent ce® bk Lbs./Sq. In.
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