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OILFIELD RESEARCH LABORATORIES

- REGISTERED ENGINEERS -~
813 EAST SIXTH B36 N. HIGHLAND

OKMULGEER, OKLAHOMA Chanute s Kansas CHANUTE, KANSAS

PHONE: 1486 PHONE: 728
October &, 1959

Sunray Mid-Continent 0il Company
P. 0. Box 1878

Wichita, Kansas

Gentlemen:

Enclosed herewith is the report of the analysis
of the 33" Rotary core. taken from the Wayham Lease,
Well No. W-2, Greenwood County, Kansas, and submitted
te our laboratory on October 1, 1959,

Your business is greatly appreciated.

Very truly yours,
OILFIELD RESEARCH LABORATORIES

(il ) Elee_

Cafl L. McElrea
ClM:cs
5 ¢,




Oilfield Research Laboratories
GENERAL INFORMATION & SUMMARY
Company Suniray Mid-Continent Oil CO. jyenee Wayham Well No_ W=2
Location 720" W. of E, Line & 1300' N, of S, Line, NEi

Section__ % __ Twp_24S pge_ 12E County___Greenwood state k&N Sas |
Name of Formation- ~ = « =« = o o o = « = = = = = Mississippian
Topof Core = = = = = o = = = = = = o o « = = = 1714.0
Bottom of Core - =« = o o 2o a2 o w w =® e ® ® ®o - = 1763 .0
Top of Limestone- - - - - - -« - - - - . + -4 - - 1722.0
Bottom of [,Limestone- - - - = - - - -« - - « - - = 1761.0
Total Feet of Permeable Limestone- - = = = = = = = = = - 16.2
Total Feet of Floodable Limestone- - - = - = = = « = = = 8,6
Distribution of Permeable [.imestone
Permeability Range Feet Cum. Ft.
Millidarcys .
O -5 6.2 6.2
5 - 10 4.8 11.0
10 - 100 3.8 14.8
100 & above 1.4 16.2
Average Permeability Millidarcys =~ = « = « =« = = « = = = 24,7
Average Percent Porosity = - = = = = = = = 2 = « o = 17.4
Average Percent Oil Saturation - - =« « =~ « « <« « . - - = 21.1
Average Percent Water Saturation -« =+« <« =« « ¢ &2 4 &2 e = e 67e [P
Average Oil Content, Bbls./JA.Ff. - =« =« « =« ¢ @« « +» o = = = 28 5
Total Qil Content, Bbls./Acre =+« - =« =« o =« o 2o « =« ®« = = 10 3 065 °
Average Percent Oil Recovery by Laboratory Fioodling Test8 - =« « = = = 6 oL
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. - - - = = 105 .
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre - « « = « =« 807 .
Total Calculated Oil Recovery, Bbls./Acte - =« « - « « =« = o « = 1 3 375.
Packer Setting, Feet - - - -« « « <« ¢ o 2 a2 &4 & & e =
Viscosity, Centipoises @ - - - - =« -2 o « o o o o a = =
A.P. I.Gravity,degrees @ 60 °F <« - - - - o o 4« o o o o =

Elevation, Feet - =~ « « - 2 @ 2 ¢ a4 & &4 4 « o = =
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“resh water mud was used as the circulating fluid during the

coring of the formation. The core was sampled and the samples were

! in cans by a representative of 0ilfield Research Laboratories. -

Depths given in this report are with respect to a point 5 feet

above ground level,

FORMATION CORED

The detailed log of the formation cored is as follows:

Sandy shaley chert,

Sandy shaley chert.

Cherty shaley limestone.

Hard slightly calcareous shale.

Slightly shaley limestone.

- Grayish brown limestone containing an angular fracture,

Brown limestone containing a vertical fracture.

- Light brown shaley limestone containing two vertical

Brown limestone containing a vertical fracture,.
Chert containing a vertical fracture.
Brown vuggy limestone containing a vertical fracture.

Grayish light brown shaley limestone containing a

Black calcareous shale containing a vertical fracture.

Brown and gray shaley limestone containing a vertical

Depth Interval, Description
Feet
1714,0 = 1715,0
1715.0 - 1716.0 ~ Core not received,
1716,0 - 1717.0
1717.0 = 1722.0 Core not received,
1722.0 ~ 1731.1
1731.1 - 1733.0
1733.0 - 1733.8
1733.8 - 1734.0 - Shaley limestone,
1734.0 = 1736.2
1736.2 - 1736,7 - Chert.
1736.,7 = 1741.0
1741.0 = 1752.0
fractures.
1752,0 = 1754.0
L754,0 = 1754.3
1754,3 = 1756.0
1756.,0 - 1757.8
vertical fracture,
1757.8 = 1758.0
1758,0 ~ 1761,.0
fracture,
1761.0 = 1763.0

Brown and black calcareous shale containing a vertical '
fracture,
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Cering was started at a depth of 1714.0 feet in sandy shaley chert
and ccmpleted at 1763.0 feet in brown and black calcareous shale. This
core shows a total of 36.1 feet of limestone., For the most part, the

pay is made up of shaley limestone.

PERMEABILITY

For the sake of distribution, the core was divided into three sec--
tions. The weighted average permeability of the upper, middle and lower j
sections is 7.8, 6.8 and 53.7 millidarcys respectively; the overall aver-
age being 24.7 (See Table III). By observing the data given on the core-
graph, it is noticeable that the limestone has a very irregular permea-
bility profile. The permeability of the limestone varies from 0.57 to

a maximum of 205 millidarcys.

PERCENT SATURATION & OIL CONTENT

The limestone in this core shows a low weighted average percent oil
saturation, namely, 21.,1l. The weighted average percent oil saturation
of the upper, middle and lower sections is 21.0, 20.1 and 23.3 respective~
ly. The weighted average percent water saturation of the uprer, middle
and lower sections is 61.0, 71.6 and 68.1 respectively; the overall
average being 67.4 (See Table III). This gives an overall weighted aver-
age total fluid saturation of 88.5 percent,

The weighted average oil content of the upper, middle and lower sec-
tions is 242, 292 and 330 barrels per acre foot respectively; the overall
average being 285. The total oil content, as shown by this core, is

10,065 barrels per acre (See Table III),

LABORATORY FLOODING TESTS

Part of the limestone in this core responded fairly well to labora-

tory flooding tests, as a total recovery of 807 barrels of oil per acre
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was vohoined from 7.7 feet of limestone. The weighted average percent
0il saturation was reduced from 30,9 to 24.8, or represents an average
recovery of 6,1 percent, The weighted average effective permeability
of the samples is 2.53 millidarcys, while the average initial fluid
production pressure is 27.2 pounds per square inch (See Table V),
By observing the data given in Table IV, you will note that of the :

35 samples tested, 1l produced water and 9 oil, This indicates that
approximately 31 percent of the limestone represented by these samples
is floodable pay. The tests also show that the limestone has a rather

wide variation in effective permeability.

CONGLUSION

It is evident from the enclosed-data that an efficient water-flood
within the vicinity of this well will recover approximately 1,375 barrels
of 0il per acre, This represents an average recovery of 160 barrels Of‘
0oil per acre foot from the 8,6 feet of floodable limestone analyzed,

The following factors and assumptions were used in calculating this

recovery:
Original formation volume factor 1,13
Present formation volume factor 1.03
True water saturation, percent 40,0
Primary oil recovery, percent 10.0
Calculated present oil saturation, percent i, 7
Porosity, percent 21.5
0il saturation at abandonment, percent 25,0
Performance factor, percent 50.0

The analysis results show 8,6 feet of floodable limestone in the
cored section. The floodable pay has fairly good oil and rather high

water saturations and a wide variation in effective permeability.
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RESULTS OF PERMEABILITY TESTS
TABLE I
Company Suniray Mid-Continent Oil CO. pegee Wayham Well No. W2
Sample Depth Permeability Feet of Core Permeability
No. Feet Millidarcys Ft. Cum. Ft. F(E?I;?cllvtlﬁ .
1 1714.5 Imp. 1.0 1.0 0,00
2 1716.5 Imp. 1.0 2.0 0.00
3 1722.5 Tmp. 0.7 2.7 0.00
b 1723.0 Imp. 0.5 3.2 0.00
5 1723.5 Imp. 0.6 2.8 0.C0
é 172k.1 Imp. 0.6 Lok 0,00
7 1724.6 Imp. 0.5 L9 0,00
8 1725,2 7.8 0.5 50kt 3.90
9 1725.8 Imp, 0.7 6.l 0,00
10 172€ .4 Imp. 0,5 6,6 0,00
11 1728,5 Imp. 0.k 7.0 0,00
12 1726, 1 Imp, 0.5 7.5 0.00
13 1729.5 Imp. 0.5 8,0 0.00
:l‘l-k 172969 In’lp. 003 803 OOOO
15 1730,2 Imp. O.4 8.7 0.00
16 173C.7 Imp. O.b 2.1 0.00
17 1731.0 Imp. 0.2 G.3 .00
18 1733.9 Imp. 0.2 9.5 0.00
19 17344 Imp. 0,6 10.1 0.00
20 1734 .9 Imp. 0.6 10,7 0.00
21 1735.4 Imp. 0.4 11.1 0.00
22 1735.9 Imp. 0.6 11.7 0.00
23 173644 Imp. 0.5 12,2 0.00
2l 1736,9 Imp, 0.5 2.7 0,00
25 1737.5 5.9 0.6 13.3 3054
26 1738,.1 5.4 0.6 13.9 3eR4
27 1738.7 8,0 0.6 145 L, 80
<8 1739.2 5ely 0.5 15,0 2.70
2C 1739.8 2.6 0.6 15.6 1,56
30 17L0.4 33. 0.5 16,1 16.5
31 1740,9 11, Ooly 16,5 Lo 40
32 174143 11, 0.6 17.1 6.60
23 1741.8 2ol Col 17,5 0.96
34 1742,2 1.3 0.5 18.0 0,65
35 1742.8 9.5 0.6 18.6 5,70
36 1743 04 9,7 0.5 19.1 L85
37 1743.9 0.70 0.6 19.7 0.42
38 1745.2 1,7 0.6 20.3 1,02
39 1745.8 3.9 0.5 0.8 1,95
O L7464 2 2.7 0.5 21.3 1.35
4Ll 1746,7 11, C.4 21,7 Lo40
V2 1747.1 Imp. C.6 22,3 0.00
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RESULTS OF PERMEABILITY TESTS

TABLE I
Company Sunray Mid-Continent 0il Co.bw& Wayham Well No We2
Sample Depth Permeability Feet of Core Permeability
No. Feet Millidarcys Ft. Cum. Ft. F%ﬂ;“ﬁ&
43 174L7.7 Imp. 0.6 22,9 0.00
L 174L8,5 Imp. 0.6 23,5 0,00
45 1748.9 Imp. 0.3 23.8 0,00
L6 1749.2 Imp. 0.5 24,3 0.00
L7 1749,7 0.57 0.5 24,8 0.28
L8 1750.3 Imp, 0.5 2543 0,00
49 1750.8 Imp. 0,5 25.8 0.00
50 1751.2 Imp, 0.5 26.3 0.00
51 1751.7 Imp. 0.5 26,8 0.00
52 1752.2 17. 0.5 273 8.50
53 1752.7 50. 0.5 27.8 25,00
54 1753.2 205, 0,5 28,3 102.50
55 1753.7 55, 0.5 28.8 27,50
56 1754.5 106, 0.4 29.2 L2440
57 1754.9 65, O.4 29.6 26.00
58 1755.3 177. 0.5 30,1 88,50
59 1755.7 6.3 O.4 30.5 2.52
60 1756.4 Imp. 0.5 31.0 0.00
61 1756.8 Imp. 0.6 31.6 0,00
62 1757.5 Imp, 0.7 32.3 0.00
63 1757.9 Imp, 0.2 32,5 0.00
oL 1758.2 Imp. 0.5 33.0 0,00
65 1758.6 4.8 0.5 33.5 2,40
66 1759.3 5.3 0.5 34,0 2,65
67 1759.7 4.8 0.5 34.5 2.40
68 1760.3 4.3 0.5 35.0 2,15
69 1760.7 0.76 0.5 35.5 0,38
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