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OIL FIELD RESEARCH LABORATORIES
CHANUTE, KANSAS

Hovenber 26, 1991

Deep Roek 011 Corporation
Atlas Life Bullding
Tulss, O%lahoma

Attention: ¥y, T, F. Lawry
Oentlement

Tnolosed harewlith is the report of ths
analyelis of the 29" Retary osors taken fronm
your Caldeck Lease, Well Yo, 11, Pratt County,
Yansas, and submitted te our ladber:ztory en
Hovenbey 5. 19510

Yery truly yours,
OIL FIFPLD READARCY LARORATORIER

e e,

Carl L. Pate

CLPi%0 5. 0. Box 1146
Hutohineon, Yaneas






Qil Field Research Laboratories

GENERAL INFORMATION & SUMMARY

Company_lep FRoek Oil Corporatiom Lease._=81DOOK Well No.od
Location__ ## 2! sﬁ g‘! ﬂEz
section 33 Twp_ 26 g 13 County__PT8%% State BAOSRS
Name of $%# Forsation 3iapson
Top of Core “3@9000
Bottom of Core “3“&.0@
Top of Sand 4301.90
Bottom of Sand “333'%
Total Feet of Permeable Sand §An@lyned) 16.7%
Total Feet of Floodable Sand ‘(ﬁmu red) }o 71
Distribution of Permeable Sand:
Permeability Range Feet Cum. Fi.
Millidarcys
[\ I § .80 8.80
2 -4 1,23 10,03
b - 18 2. ;.z.gg
16 - &8 0,60 i2,
A8 - 96 1.88 1,81
96 & above 1.” 1607“
Average Permeability Millidarcys 3"13
Average Percent Porosity a"’
Average Percent Qil Saturation z?v’»?
Average Percent Water Saturation Mi 91
_ 180,
Average Qil Content, Bbls./A. Ft.
Total Oil Content, Bbls./Acre 3,425,
Average Percent QOil Recovery by Laboratory Flooding Tests 3 .90
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. 3? .
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre %i
Total Calculated Oil Recovery, Bbls./Acre -
Packer Setting, Feet -
Viscosity, Centipoises @
38,0

A. P. 1. Gravity, degrees @ 60 °F

Elevation, Feet
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A Arilling sud with a weight of 10,20 pounds per gallon und with
a ahloride content of 85,400 parta per million wes ussd ap the oirou-
lating fluld in the coring of the sand in this well,

The detailed log of the formation cored is as follows:
Depth Interval, Jeseription
Jaet ;

#4300.00 - 4300,60 - Oreen ¢aloarecus sandy shale,

5300,60 - #300,70 ~ Oroen laninated osloarecus ssndy shals,
B300.70 - 4301.29 « loss.

8301,20 « 4301.70 - Green laminsted caloarecus ssndy shale.
4301,70 ~ 4301.90 - Oreen shale,

$301.90 - 5302,80 - Brown fine grained micsceous caloarsous shaley sand~
stone.

$302,80 - 4303.4C -~ Brown fine grained aniocsacecus oaloareous sliightly
shaley sandstone,

4303.40 ~ 4304,30 ~ Limestons,
$304,30 - 4304.60 - Zandy limestone,
4304,60 - 4396,.00 ~ Brown fine grained micaceous csloareous sandstone,

4306,00 -~ 4306,20 ~ Brown fine greined micaceous salsareous slightly
shaley sandstone,

$306,20 - 4306,40 - Browa fine grained sigscecus caloarecus sandstone,
#4306,80 - 5306,60 ~ Brown fins greined amicsosous osloarecus shaley sand-

4306,60 - 4307,68 - Brown fine grained micacecus caloarecus sanistone,

8307.68 - 4307.82 -~ Brown fine grained laminsted amicacsous shaley sand-
stone.

4$307.82 - 4308,90 ~ Brown fine grained anlcaoeous oslcosrecus sandstone,
4308,.90 « 4309,10 ~ Brown fine grained aiocacecus caloarsous shaley ssad-
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1&309»10 - “3@9.6‘:’ - Wﬂ.

4306,60 - 4310,.45 ~ Brown fine grained micaceous oalcarecus slightly
shaley sandstone,

4310, 55 - 4310,80 - Dark fine gralned micaoeous oaloarwcus sandstone,

4315,80 - 4311.10 - Brown fine grained micaceous caloaresus slightly
shaley sandatons.

4311.12 - 4311.,70 « Dark fine greined aicsceous caloarsous sandstone,

4311.70 -~ 4311.80 ~ Brown fine grained micssecus caloarecus shaley sand-~
stoue,

$311.80 - 4313.2% - Dark fine greined amicacecus caloarecus slightly shaley
sundstone,

4313.25 - 8313.50 ~ Brown fine grained aslcaceous osloareous slightly
, shaley ssndstone,

5313.50 = 8313.80 « Dark fine grained mioasgsous calcareous shaley carb-
onsceous sandstons,

4£313.80 « 4314,00 ~ Brown fine grained mlcsceous calcaresus slightly
shaley sandstone,

4314,00 - 4314,35 - Dark fine g micaceous caloarecus shaley carbon-
acecus sandetone,

#316.35 -~ 314,90 - Brown fine grained nigacecus caloarecus shaley sand.

4316,99 ~ 4315.10 ~ Dark fine grained mlcsoecus caloarecus shaley carbdon-

4315.10 - 4315.38 ~ laminated culearecus micaseous ocarboasoecus shaley
sandstone,

531%.38 - 4316,00 « Dark fine grained micaseous caloarscus shaley earbon-
acecus sandstone,

4316,00 « L317.40 -~ Brown fine grained laminsted wicacecus caloarecus
shaley sandatons,

4317.80 - 4317.60 - lLisestone,

4317.60 -~ 318,18 - Brown fine greined lasinsted Bica0sOuS OBLOAreous
shaley sandstone,

318,18 - 4318,26 - Limestoos.
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§318,26 - 4315.10 - Brown fine grained migaceous onloareous shalsy sand-

"3191 10 - “319.” - Limnesatone,

4319,30 - 4320,.40 - Brown fine grained nlcsceous ssloarecus slightly
skaley sandstone,

320,40 - 4320,60 - Dark fine gralned micadecus CAloaresus S8rLONRCESUS
sandstons,

4320,60 - 4321,05 - Brown
stone

]

fine grained siosgecus salsarecus shaley sand.

4321.05 - 4322.60 - Dark fine greined micaceous caloarecus carbonssecus
shaley stone,

3322.60 « #330,70 - Gray shaley limestons with limestons inclusions,
#330.70 - 332,90 - Dark fine grained calcarsous sandstons.
8332,.90 - 4344,55 - Groy sandy shale,

&Ik, 55 - 5345,20 - Biguu fine grained micaosous caloarsous shaley sand-
stons,

4345.20 - 4348,00 - Greay sandy shale,

Coring was started at a depth of 4300,00 fest in greoen caloarwous
shale and completed at 4348.00 feet in gray sandy shale, This core shows
a total of 21,37 feet of formation sonmtalning oil, For the most part,
the pay iz made up of fine grained micasesus calosrsous S0 shaley sand-
stons, There was & loss extending fros 4#309,10 to 4309.60 feet which
was probably sandstons,

FPor the sake of distribution, the cors was divided into thres seo~
tions., The welilghted average perseanbllity of the upper, alddle and low-
or peotions is 113,19, 2.08 and 13.65 millidereys respectively; the overall
svercige delng 33.13 (See Tadle II)., By observing the data given on the
soregraph, 1t iz noticeabls that the sand has a very irregular perssability
profile,
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The sand in this oore shows a low weighted average percent oil
saturation, nemely, 27.17. %The welighted average perceat oil satura-
tion of the upper, ziddle amd lower sections is 23.22, 28,87 and 28,54
respeotively. The weighted aversge peroent woter saturation of thw
upper, niddle and lower sectiocns 1is 43,43, 42,14 and 53,.8) respect-
ively; the overall averuge deing 44,91, (See Table IV)., This gives
an overall welighted sverage total fluld saturation of 72,08 perosnt.
This low total fluid saturation indlioates that sa apprecisble asount
of fluid was lost during coring which was probably oil,

In an effort to deteraine the degree of flushing of the sand
during coring, all of the saturation sasples were analyrzed for shloride
ocontent., The results of these tests are given in Table VII and VIII,
Prou the data given in these tables and on the goregraph, it is evident
thet some flushing of the sand 4id ooour during coring. 4s for the sost
part, the zones of higher perse:bility hive the lower ehloride content,

The weighted aversge 0il content of the upper, middle and lower
sestions is 185, 191 and 132 barrels per asre foot respestively; the
overall average being 130, The total oil gontent, as shown by this core,
iz 3,425 barrels per asre (See Table IV}, Inassuch as the ssad has @
low percent porosity, naturelly the oil content is comparstively low in
relationshiy %o the percent oil saturstion,

The wand in this core responded very poorly to laberutory flooding
tests, 58 & total recovery of 94 bdarrels of cil per asre was obtained
from 2,51 feot of sand, The welghted avarage peroent oll saturation was
reduced from 23,90 to 20,00, or represents an average regovery of 3,90
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peroent. The weighted aversge effective permenbility of the saaples
18 14,52, while the average initisl fluld produstion pressure is 13.3
pounds per square ingh (3es Tadble VI),

By observing the data given in Table V, you will note that of the
16 sanples tested, & produced water and 3 oil. This indicates that
only part of the formation tested will taike water, The tests also
show thnt the part that will take water has a wide varistion in effec~
tive permeability. Om the basis of thess tasts, a total of 4,16 feet
of sand tested was permeable to water,

Igasmuck ag we are not famlliar with this area and due to the
faot thut we 4o not have any data pertaiaing to the primary produs-
tion history we are not ineluding & oaloulated segondary recovery value
for the ares represented by this core, PFurthermore, it is doubtful
whether it would be econcamioul to repressure thls gons with water aa
the pay ssnd section is very thin for its depth, Inasmuchk as the
sand is very celpareous, no 4doubt the perssability of the formation
t0 water gsould be incoreassd by =oidlzing prior to water injestion,

The cored section also has & low porosity which greatly reduoes
the volume of fluid that the capillaries will hold,
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RESULTS OF PERMEABILITY TESTS
TABLE 1

Company — [iggp Roek 041 JowreoralSion leae  Calbeak ~~  wel No 3}

Sali‘nple ’ D;pt{\, Pﬁ::{?gability Feet of Core Peémeal?ility
0. i ee 1 Millligarcys Ft, Cum. Et apacity
i Ft. x Md.
2 »30%,1¢ | Inp, O 1,50 0,00
] 65 0,.%6 0.50 2.90 @.“@
6 t&aas. 50 2, 0,40 1. 90 12,40
7 L3098, 92 Fraetured 0.30 1.80 -
8 4306, 50 Tmy, 0. 20 k.00 0.00
9 &306‘95 2, 1.00 5.08 254,88
10 h307.7% 1.1 U.15 3.22 G.1%
11 4308, 20 9, 1,08 30 100,44
12 3398.@5 Egg. Lo 20 4,50 0.00
15 4%10.70 T2 D18 7.70 2.52
16 5311, 56 0.91 0,40 £.90 0.8
17 2,20 .1 0. A0 8,9 .06
18 b112.60 D70 0.8% 9.,7% 0,40
19 &3110 55 Imw, 030 10, in 0. 006
20 8315, ho 8.9 0.9% 10,60 5,90
21 b315.55 e 50 0,62 11.22 0.31
22 h3lﬁ.15 1.4 0.7 11.92 0.98
2k | 437,18 o2 0,20 12,42 0.98
25 3%31?.@“ 3.2 5,58 1%, 20 1.P6
26 L RALR,L 20 tmg@ 6,08 13,28 .00
27 1718, 83 0,29 0.%h 16,13 0,26
28 L719,75 1.3 0. ho 15,82 0.9%92
2% 5329.00 ’ 0.52 D.70 1%.22 0.9
1 bﬁzl.‘ﬁ = .98 0,%% 14,22 .21
32 ﬁ}&l.”é Inmn, 0,40 14,82 2,00
3 5322,50 D. 561 Qe b0 17.22 0,18
2 54322,9%0 0.92 0l.6% 17.87 G,
%6 532b,%7 | L,7 8.60 19.12 2,82
37 324,70 ey, G.R0 19.92 0.00
38 &326.26 Lo, 1.40 20.92 Q.00
9 , 69 | e, - 0.00 21.72 0,00
b0 mz 4. 0.80 22,52 50,20




Oil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE 1
Company B‘W Mak 011 ﬁammt ien Lease Calheak Well No. 11
Sample Depth, ! Pel:n}eability Feet of Core Permeal?ility
No. Feet K Millidarcys Ft, Cum. Ft. Fﬁa;;{ac;’t[)é ‘
! ;
B2 | 4330.25 TP o 0.00 | 2h.h2 0.52
43 | 4330.97 Tep. 0.80 25.22 0.00
bh 4112, 7% Iy, 0.90 26.12 0.00
45 #‘313. 5 Imp. 1,10 27. 22 0.00
L6 43b1,00 0.70 0.50 2;.72 0,99
b7 43bh, A% 2.6 0,6% 28.17 1.89




Oil Field Research Laboratories
SUMMARY OF PERMEABILITY TESTS

TABLE 11

3 _Lease.__._.w_______.___ Well No.lL_'

Depth Interval Feet of Core Average Permeability
Feet } Analyzed Permeability, Capacity,
Millidarcys Ft. x Md.
4301.90C » &MNG, 45 b,29 113%,1¢ 81,09
4310,45 - 4322.60 .39 2,08 17.458
4322.60 - 438,20 b,10 1%.49 56,12

5301.90 « 43565,20 16,74 33.13 §5h.42
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Oil Field Research Laboratories
RESULTS OF WATER DIFFERENTIATION TESTS

TABLE VII
Oalbeak Well No_33

Sample Depth, Chloride Content Percent Water Saturation

No. Feet of Brine in Sand Connate Drilling & Total

ppm Foreign

b %302.70 101,500

4 5303, 30 168,200

5 4304, 45 14,9600

& 5308, 70 121,000

g ii}&gd} 72,00

. bI08, O B, 00

9 4310, 60 96,000
10 5311.9% 115,800
11 4319.12 125,200
i2 4913, %0 106,700
13 &b, 80 99,200
14 h315.90 114,000
1% 5317, 75 104, 00
16 318, 78 114,800
17?7 L3260, 20 46,600
18 321,50 190, 400
19 %%22,%0 141,800
24 5410, 80 140,200
25 4332, 00 59,500
2€ LabY, 10 100,800

Hote!

roR - parts per willlen.




Oil Field Research Laboratories

SUMMARY OF WATER DIFFERENTIATION TESTS

TABLE VIII
Company m.? ﬁnﬂk ﬂs‘l %mm%i@ﬂ Lease n.-lbﬂﬁk Well No. Ll
Depth Interval, Chloride Content Average Percent - Average Percent
Feet of Brine in Sand, Connate Water Drilling &
ppm . Foreign Water

5301, 905308, 90 104, 500
4310, 48-4722,60 106,900
4370, 7053045, 20 a5, koo
4301, S0=030%, 20 in * fo0

flotet prm - narts per wililen,



