. . Qilfield Research Laboratories

GENERAL INFORMATION & SUMMARY

Jackson Bros. Lease Hendrickson Well No.___3

Company

Location NE SW NE

Section_ L7 ___ Twp_25S_ Rge. 9L County___Oreenwood State_Kansas
NemeofSand = = = = = = = = o o« = o = = = o = = Bartlesville
TopofCore = = = = = o = = = o = = = o« = = = = 2317.0
Bottom of COTe = = = = = = = o 2 ®» = = = = = « = 2371.5
TopotSand = « o = = o = o = = = o = o = = = = 2327.0
BottomofSand « =« = = = =+ = o o = = & = e = = 2370.2
Total Feetof Permeable Sand - = « - =« <« = o = =« =« = o o 33.2
'rbtal Feetof Floodable Sand - = - = =« = = = o o = = = = 8.0

mmb‘ﬁ%e%uﬁ;m:ﬂ: Send: Feot Cum. Mt P

Millidarcys N ;

0 -1 12.6 12.6 i:

1-5 11.6 24.2 i

5 - 10 8.0 32.2 i

10 & above 1.0 33.2 :

Average Permeability Millidarcys - « = = = = = « = = = = 3.4 %

Avorue Porcent Porosity = | e« & ® o = @& @ ®=w @@ = @ @« = 15.4 f;

Avafaso Percent Oll Baturatlo = = o o« = o = = = = « = = 15.8 ?

| Average Percent Water Saturation « - « « - <« -« . - - o = 64.1 ;?}

Average Oll Content, Bbls./A.Ft. - = = = « = o = &+ « a = = 190. 3

Total OIl Content, Bbls./Acre - = = = = « = = = = o o = 7,459, -

‘Average Percent Oll Recovery by Laboratory Flooding Tests - « « « = = 3.0

bAwrazc Oll Recovery by Laboratory Flooding Tests, Bbls./A. Ft. « = = = = - 37, *

Total Oil Recovery by Laboratory Flooding Tests, Bbls./ACte = = = =« = = 295. 'g

Totel Calculated Ofl Recovery, Bhis/Acre - (Primary & Secendary), 1, 490. 1

Packer Setting, Feet « =« =« = o = = = = 2 « a = & @« =

e

choﬂty. Centlpoilel @ - - - L d - - - - - - - - - - -
AP LGravity,degrees @ 60 'F - =« = =« =« o o « = o o« =« =

Elevation, Feet =« = o =« ¢ o« o o a o = =2 « @« = o =
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Fresh water mud was used as the circulating fluid while taking this
core. The core was sampled and the samples sealed in cans by a repre-
sentative of 0ilfield Research Laboratories. The well was drilled in
virgin territory.

FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval, Description
Feet

2317.0 - 2327.0 - Gray sandy shale.

2327,0\— 2331.5 - Grayish light brown, shaly sandstone.

2331.5 -~ 2335.4 - Gray, calcareous, shaly sandstone.
2335.4 ~ 2355.6 - Grayish light brown, shaly sandstone.
2355.6 ~ 2368.6 - Light brown, shaly sandstone.

2368.6 -~ 2370.2 - Gray shaly sandstone.

2370.2 -~ 2370.7 -~ Shale.

2370.7 - 2370.9 - Coal.

2370.9 -~ 2371.5 - Gray shaly sandstone.

Coring was started at a depth of 2317.0 feet in sandy shale and
completed at 2371.5 feet in shaly sandstone. This core shows a fotal
of 39.3 feet of sandstone. For the most part, the pay is made up of
light brown, shaly sandstone.

PERMEABILITY

For the sake of distribution, the core was divided into two sec-
tions. The weighted average permeability of the upper and lower sections
is 0.96 and 4.8 millidarcys respectively; the overall average being 3.4

(See Table III). By observing the data given on the coregraph, it is
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noticeable that the sand has an irregular permeability profile. The

permeability of the sand varies from impermeable to a maximum of 14,

millidarcys.

PERCENT SATURATION & OJL CONTENT

The sand in this core shows a low weighted average percent oil
saturation, namely, 15.8. The weighted average percent 0oil saturation
of the upper and lower sections is 14.8 and 16.7 respectively. The
weighted average percent water saturation of the upper and lower sec-
tions is 69.6 and 60.0 respectively; the overall average being 64.1
(See Table III). This gives an overall weighted average total fluid
saturation of 79.9 percent. This low total fluid saturation indicates
considerable fluid was lost during ceoring most of which was probably 0il.

In an effoft to determine whether or not any flushing of the sand
ocpurred during coring, all of the saturation samples were analyzed for
chloride content. The results of these tests are given in Tables VI
and VII. From the data given in these tables and on the coregraph,
it is evident that some flushing did occur since the zones of higher
permeability show the lower chloride content.

The weighted average oil content of the upper and lower sections
is 172 and 203 barrels per acre foot respectively; the overall average
being 190, The total oil content, as shown by this core, 1is 7,459
barrels per acre of which 2,060 barrels are in the pay sand section

(See Table IIT).

LABORATORY FLOODING TESTS

The sand in this core responded to laboratory flooding tests, as

a total recovery of 295 barrels of oil per acre was obtained from 8.0
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b=
feet of sand. The weighted average percent 0il saturation was reduced
from 21.0 to 18.0, or represents an average recovery of 3.0 percent.
The weighted average effective permeability of the samples is 0.225
millidarcys, while the average initial fluid production pressure is
48.8 pounds per square inch (See Table V).

By observing the data given in Tablé IV, you will note that of the
39 samples tested, 21 produced warter and 8 oil. This indicates that
approximately 21 percent of the sand represented by these samples 1is
floodable pay sand. The tests also show that the sand has a fairly
uniform effective perﬁeability to water.

CONCLUSION

The results of the laboratory tests indicate that efficient primary
and secondary operations in the vicinity of this well should recover
‘approximately 1,490 barrels of oil per acre or an average of 186 barrels
pef acre foot from the 8.0 feet of floodable pay sand analyzed in this
core. The recovery values were calculated using the following data and

assumptions:

Original formation volume factor 1.22
Reservoir water saturation, percent 45,0
Average porosity, percent 15.8
0il saturation after flooding, percent 18.0
Performance factor, percent 50.0
Net floodable pay sand, feet 8.0

This core indicates a reservoir having a good oil saturation, a
moderate water saturation and fairly uniform effective permeability to

water.
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Qilfield Research Laborotories

SUZIMARY OF FERMEABILITY & SATURATION TESTS
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TABLE IXX
Campany Jackson Bros. Lease Hendrickson Well No.

Depth Interval, Feet of Core Average Permeability

Feet Analyzed Permeability, Capacity

AN Ft. x Md

2327.0 - 2347.6 11.6 0.96 11.10

2347.6 = 2370.2 21.6 4.8 102.64

2327.0 = 2370.2 33.2 3.4 113.74
Depth Interval, Feet of Core Aversge Average Average Average Total Oil
Feet Analyzed Percent Percent Qil Percent Water 0Oil Content Content
Porosity Saturation Saturation BbL/A. Fi. Bbls./Acre
2327.0 - 2347.6 16.7 14.8 14.8 69.6 172 2.869
2347.6 - 2370.2 22.6 15.7 16.7 60.0 203 4,590
2327.0 = 2370.2 39.3 15.4 15.8 64.1 190 7,459




Qilfield Research Laboratories

RESULTS OF WATER DIFFERENTIATION TESTS

TABLE VI
Company Jackson Bros. Lease Hendrickson Well No. __3
8ampls Depth, Chloride Content Percent Water Saturation
No. Feot of Brins in Sand Connate Drilling & Total
yhm Foreign
1 2327.1 99,200
2 2328.1 115,300
3 2329.1 101,100
4 2330.1 105,800
5 2331.1 114,250
6 2336.1 84,400
7 2337.1 95,400
8 2338.1 88,600
9 2339.1 106,000
10 2340.1 98,600
11 2341.1 98,300
12 2342.1 110, 000
13 2343.1 102,750
14 2344.1 122,300
15 2345.1 118,900
16 2346.1 114,250
17 2347.1 90,000
18 2348.1 99,000
19 2349.1 120,025
20 2350.1 96, 700
21 2351.1 105,700
22 2352.1 94,800
23 2353.1 104,000
24 2354.1 106, 200
25 2355.1 98,200
26 2356.1 122,000
27 2357.1 93,000
28 2358.1 107,200
29 2359.1 101,250
30 2360.1 89,800
31 2361.1 88,800
32 2362.1 101,200
33 2363.1 106,100
34 2364.1 111,550
35 - 2365.1 99, 200
36 2366.1 105,300
37 2367.1 102,350
38 2368.1 102,750
39 2369.1 89,650

Note: ppm — parts per milllon
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T o mwan! o mwan| o O JIAATL| Do | [eR® | L
i C1 Tz ‘ = oS

Y | a2327.1 | 12.5| 11} 107 0 0 11 | s1 | 107 0 Tep . -

2 | »02328.1 16.1 32 399 + o 0 32 | 49 | 399 0 Inp. -
B | 22329.1 16.1] 22| 274 0 0 22 | 58 274 0 Imp. -

A ~n2330.1 14.5 7 79 0 0 7 78 79 Q Imp. -
& | a2331.1 13.0| 13| 1s1 0 0 18 | 72 | 181 0 Tap. -

& 1 £2336.1 14.7] 12| 137 0 0 12 59 | 137 0 Imp. -

v 1 023371 15.6 22 | 266 0 0 22 56 266 0 Imp - -

& | 02338.1 14.4 71 78 0 0 7 | 83 78 0 Tmp. -
f 02339.1 15.6{ 14{ 169 0 0 14 | 62 | 169 0 Inp. -

0 | 22340.1 15.4 ) 17 203 1 o0 0 17 60 203 0 Imp. -
gl ©2341.1 14.7 6 68 | 0 0 6 90 68 0 Imp . -
¥z | 62342.1 14.7 22 251 0 0 22 73 251 0 Imp. ~
¥3 | 62343.1 14.6 11 125 0 0 11 80 | 125 0 Imp. -
14 | 62344.1 14.6 | 14] 158 0 0 14 | 80 | 158 0 Imp. -
?' 4 2345.1 15.5 17 204 0 0 17 80 204 2 0.100 50
Wb, | +2346.1 14.2| 14| 154 0 0 14 73 | 154 0 Imp -
v | a2347.1 14.3) 20 222 0 0 20 76 222 0 Imp . -
a5 | 22348.1 15.8 27| 331 7 86 20 78 245 7 0.200 50
¥§ | 22349.1 15.6) 25| 302 6 7 19 | 69 | 229 2 0.100 50
20 | 82350.1 16.3) 19 240 2 25 17 71 | - 215 5 0.200 50
{ |A2351.1 16.0] 21] 261 2 25 19 | 69 | 236 2 0.100 50
% 92352.1 16.21 19| 238 2 25 17 | 74 | 213 13 0.300 50
73 | 02353.1 15.0] 17| 198 0 0 17 79 | 198 5 0.200 50
24 | D2354.1 14.51 . 13 146 0 0 13 62 146 0 Imp. -
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¥ | 82355.1 16.2 19 238 L 2 25 17 74 213 10 0.300 50
H 6 2356.1 14.1 19 208 1 11 18 77 157 9 0.300 50
W7 6 2357.1 1.6 15 181 0 0 15 79 151 10 0.300 50
s 4 2358.1 16.4 19 242 2 25 17 73 217 11 0.300 50
L?// 52359.1 16.5 13 166 0 -0 13 79 166 11 0,300 50
36 1 D2360.1 16.2 13 163 0 0 13 79 163 16 0.400 40
02361.1 16.2 9 113 0 0 9 82 | 113 8 0.200 50
£~2362.1 15.5 12 144 0 0 12 85 144 8 0.300 50
% A2363.1 16.0 18 223 . 0 - Q 18 81 223 15 0.300 40
4 & 2364.1 16.9 15 196 Q 0 15 77 196 11 0.300 50
Hi’{/’ 4 2365.1 16.9 22 288 0 0 22 73 288 19 0.400 40
g (s 02366.1 15.3 20 238 0 0 - 20 76 238 7 0.200 50

v 74 (- 2367.1 15.0 7{ 198 0 0 17 | 63 | 198 0§ Imp. -

35/ 42368.1 - 16.3 11 139 0 0 11 79 139 13 0.300 40
39 092369.1 16.5 17 217 0 0 17 7 217 16 0.400 40
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RESULTS OF SATURATIOI G FEIZARILITY TESTS
YVAIBOREC
Compeany Jackson Bros. Lezse Hendrickson el No. 3
Sample Depth, Effect?ve Percent Saturation 0il Co=ten Per., Fest of Sand Total Gil Perm.
No. Fest Porosity 0 a Bhls. /A FL Liill Coatent Cazealty
Percent i Vater Tectal N Ft Cum. Ft. - Ft. X md.
1 2327.1 12.3 10 80| 90 95 0.57 0.6 0.6 57 0.34
2 2328.1 16.2 32 47 1 79 402 3.8 1.0 1.6 402 3.80
3 2329.1 15.8 20 57 77 245 0.75 1.0 2.6 245 0.75
4 2330.1 14.6 71 77| 84 79 0.52 1.0 3.6 79 0.52
5 2331.1 13.0 18 70 | 8% 181 Fmpa 0.9 4.5 163 0.00
6 2336.1 14.9 11 581 69 127 Tmp . 1.2 5.7 152 0.00
7 2337.1 15.6 22 57§ 79 266 2.4 1.0 6.7 266 2.40
8 2338.1 14.2 5 g2 | 87 55 *'d} 0.42 1.0 7.7 55 0.42
9 2339.1 15.5 12| 62| 74 144 ¥} 0.25 1.0 | 8.7 144 0.25
10 2340.1 15.3 15 61| 76 178 0.69 1.0 9.7 178 0.69
11 |_2341.1 14.5 3 92| 95 34 0.81 1.0 | 10.7 34 0.81
12 2342.1 14.6 21 721 93 238 Imp. 1.0 | 11.7 238 0.00
13 92343.1 14.7 11 79 | 90 125 Tmp . 1.0 | 12.7 125 0.00
14 | _2344.1 |  14.6 15 78 | 93 170 0.28 1.0 | 13.7 170 0.28
15 2345.1 15.7 16 71| 87 195 0.51 1.0 | 14.7 195 0.51
16 §2346.1 14.4 14 73| 87 157 | Top. 1.0 | 15.7 157 0.00
17 | V2347.1 14.2 19 74 | 93 209 0.33 1.0 | 16.7 209 0.33
13 2348.1 15.6 27 71| 98 327 0.87 1.0 | 17.7 327 0.87
19 2349.1 15.2 25 51| 76 295 - 0.71 |, 1.0 ] 18.7 295 0.71
20 [V 2350.1 16.3 19 54 73 240 \ 3.1-57F% 1.0 | 19.7 240 3.10
2 7351.1 16.2 21| 65} 86 264 .\\\go3—@“" 1.0 | 20.7 264 3.30
22 |y 2352.1 16.2 18| 54| 72 226 2l 1.0 | 21.7 226 6.20
23 2353.1 '14.6 17 71| 88 192 3.5 1.0 | 22.7 192 3.50
24 2354.1 14.3 ‘14| e62] 76 155 {gs 1.0 | 23.7 155 1.80
T | el
‘i iov LE“J’)*V?L (J/Wﬁ(




o | . R ‘- l(

Tl D= 1 ~harntacia
LLCIT WSS ITCa LLTasrTieries

RESULTS OF SATURATION & FERUEABILITY TESTS

S
FASLE I-3

Cemzpany Jackson Bros. Tecse Hendrickson V7ell No. 3
Sample Depth, . Effective Percent Saturatioa Ol Coztent Pem., - Fezt of Sand Total Qil perm.
: ’ Porosity - . e A5 " Content Capacity
No. Feet Perceat oil Vater | Totel | Bbls./AFtL ETill. AFL Com. Ft.| - 7 “Ft. X md.

~N
Y
~ B“
5=

12
8
A

25 2355.1 16.6 19| 54| 73 245 2.0 Ww1.0| 24.7 245 2.00
26 2356.1 13.7 19 55| 74 202 %3 2 -0 Pﬁf 0] 25.7 202 2.00
27 2357.1 15.1 13 60| 7 152 V5%l 1.0 ] 26.7 152 7.50
28 2358.1 16.1 19 531 72 237 (8.6 4] 1.0 27.7 237 6.60
29 2359.1 16.8 12! - 56| 68 156 ngﬁgd 1.0 | 28.7 156 5.90
30 12360.1 16.2 10 58 | 68 126 14~ | 1.0 29.7 126 14.00
3l 2361.1 15.9 | 9 62| 71 111 g.&>1 1.0 30.7 111 8.80
32 .2362.1 15.1 11 521 63 129 2, 4 1.0 | 31.7 129 2.40
33 2363.1 15.5 18 51} 69 - 217 8.8 ¢0 1.0 | 32.7 217 8.80
34 2364.1 16.8 13| 53| 66 169 4M€5i3-%ij 1.0 | 33.7 169 9.30
35 2365.1 16.7 21 55| 76 272 4. %o 1.0} 34.7 272 4.10
36 2366,1 15.3 18 60| 78 214 6.0 1.0 35.7 214 6.00
37 2367.1 15.4 16 61| 7 191 Tmp . | 1.0] 35.7 191 0.00
33 2368.1 16.0 10 76 | 86 124 0.96€f 1.0 | 37.7 124 0.96
39 2369.1 16.4 17 76 93 216 3.0 1.6 | 39.3 346 4.80

Total-f~---- 4 7,459




Qilfield Research Laboratories .
SUMMARY OF WATER DIFFERENTIATION TESTS

TABLE VI

Jackson Bros. Lease Hendrickson Well No. 3

R P RIRER

Company

Depth Interval, Chloride Content Average Percent , Average Percent
Feot of Brine in 8and, Connate Water Drilling &
ppm Forelgn Water

P R Y TERTY G ST

2327.0 - 2347.6 103,850

VAT

2347.6 - 2370.2 101,700

1

2327.0 -~ 2370.2 102,500

B ST AT TR

PO ——

Note: ppm -—— parts per million.



(

Qilficld Research Laboratories

SUMMARY OF LABORATORY FLOODING TESTY

TABLE V
Compary. Jackson Bros. Lease. Hendrickson Well No
Depth Interval, Feet 2327.0 -~ 2370.2
Feet of Core Analyzed 8.0
Aw Percent Porosity 15.8
Average Percent Original Oil Saturation 21.0
Average Percent Oil Recovery 3.0
Aversge Percent Residual O} Saturation 18.0
Average Percent Residual Water Saturation 73.1
Average Percent Total Residual Fluid Saturation 91.1
Average Original Oil Content, Bhls /A Ft. 257.
Average Oil Recovery, Bbls./A Pt 37.
Average Residual Oil Content, Bbls./A. Ft. 220.
Total Original Oil Content, Bbls./Acre 2,060.
Total Oil Recovery, Bbls./Acre 295,
Total Residual Oil Content, Bbls./Acre 1,765.
Average Effective Permeability, Millidarcys 0.225
Average Initial Fluld Production Pressure, p.sd. --48.8
NOTE: Oumlye ghb%s:es:%which recovered ofl were used in ealeulating
A T e L T R T T A 1 S gy
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JACKSON BROS. HENDRICKSON NO.3
’ [7-255~9E

silty sandstone with small scale ripples

dark gray siltstone and sandstone with abundant siumping and contorted
bedding .

dark gray siltstone with interbedded sandstone

small scale asymmetrical unidirectiona! current ripples

horizontal laminations
interlaminated dark gray siltstone and sandstone with ripples

unidirectional asymmetrica! current ripples

calcareous cemented zone from 2333-36

interlaminated silt ana sandstone with distorted clasts

unidirectional asymmetfrical current ripples

large scale inclined planar bedding with numerous climbing ripples

smail scale unidirectional asymmetrical current ripples

iarge scale trough crossbedding

small scale asymmetrical unidirectional current ripples

massive bedding

large scale trough crossbedding

wmai! sczle asymmetrical unidirectional current ripples
rassive bedding )
coal; ripples overlying a dark gray siiTsIone
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