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September 23, 1963

Walter D. ﬂmwwmw.QWF
804 South Coast Building
Houston 2, Texas

Dear Sir:

_ Enclosed herewith is the report of the analysis
“of the Rotary core taken from the Fred McGowen Lease,
Well No., CT-A, Neosho County, Kansas, and submitted
Lo our HmUOWmdow% on September li, 1663,

Your business is greatly appreciated.
Very truly vours,
OILFIELD RESEARCH LABORATORIES

Cr S S

Carl L, Pate

yiﬂuv%  @ ...f WPW@WW

3 ¢« ~ Houston,; Texas
3 ¢. - Dallas, Texas




Oilfield Research Laboratories

GENERAL INFOEMATION & SUMMARY

Company Walter D, Well, Jr. Lease. Fred McGowen Well No. GT~A

Tocation oL oW

state . Kansas

; $&6&L'l5 Twp. 283 mge 19E County_...Neqsho
' :‘::I\é'a‘:%ne of Sand -~ -~ - - - - =~ e e e e e = e e m =
" 15§'éf Core = - b e e e e e e e e e e e e =
.'._i..B;}.ttam' of Core I, T
e oil o - : . o
""';:Topo{Sand R Tt
E ‘::"-::.'Bottnm ofSand < = = = e = e e = e = e = e == e =
:;:igﬁﬂ.?&etoﬁ?@rnmabk{Sand S ee ae e e e oL
i Total Feet of Floodable Sand -' e ..
5 3 I)istmbutmn of Permeable Sand: - | S : o
SR Permeability Range . : Feet -~ . Cum. Ft.
Millidarcys : :
0 -10 2.0 2.0
10 - 20 L,O 6.0
20 - 30 1.7 7.7
-~ 30 & above 2.k 10,13
Average ?er:mi.eabi.lit::.y*‘ Milli&afcys | - . C e o - . . e e e
35 .:__."'::'Averagé' Percent Porosity . = = = = = = . '-: T
::Ai}erég;e Fercent Oil .Sétum'tio.n - -'. - e e e e e e ".. oot
; =..:..A#erag‘e Percent Wa’;er Satﬁfation U
.'..{:'S_IA:veragé Oil Content, BblsL/A. Pt - = e e e e e e d e e e
’I‘otal 0it Content, Bbls./Acre oL -. - . .- e - _ -
"': Avemge GII Recovery by Laboratory Flooding Tests, Bhls./A. Ft. - - | -
' :'-.:'.7._’1'.0tal on T«'Pc(}very by Laboratﬂry Flooding Tests Bbla, /Acre w e m = ... -
ﬁtai Caiculated Ol Reeovery, Bbis /A,c:re ' (Prl_mary & Semudarﬂ) : .-
! Pac?.:er Settin.g, Feet - '.77 .., - e e aad ",, e e e e
N ::Viscosity, Centipoises @ .".. - . .. ... - | - .:.,' ' _ SR | -
":-._‘A P, I Gravity. degrecs @ 80°F - - J A S PO
.--:;':E&evation Fedt -'_« 3 - e e e e e e L e e e e e

Upper Bartlesville
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611.0
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10,1
6.0

20,9
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GENERAL INFORMATION & SUMMARY

. ?acke_é' Befting, Feet = = = = o =
Viscosity, Centipolses @ - = = « =

A, P. 1. Gravity, degrees @ 80 'F « -

Elevation, Feet - - o« + « o .

y : L . T4
“Company - Walter D, Wells, Jr. Lease Fred McGowen Well No..c_:_.__%..w
“ Location Sk SW
e "y I @ :
. Bectlon L5 Twp 283 Hge 19E County Neosho State Kansas
i rame of Sand - - = = - e e e .- e e e w o w .Lower Bartlesville
Do f:c.r..’l."op.of Core - - - - - - - - - - - - - - - - - 63 Q o O
» Bottom of Core  » - =~ e e oL L. - m m e m e o £71.0
7 Top of Sand - - "(R‘ece"lv‘“‘Ed) - - LR . 639.0
":‘-:.'Bottom of Sand - - - - - - - . - . e e e e . HEER.O
i Total Feet of Permeable Sand -~ - = < - = - e e e e e . _ 28.0
" Total Feet of Floodable Sand - ~ - « - = . e e e e e - 10.0
.‘ Distrabuﬂon of Permeable Sand:
Permeability Range Feet Cum. Ft.
Millldaxcys
0 -5 12.0 12.0
5 - 10 3,0 15,0
10 - 20 5.0 20,0
20 - 30 5.0 25.0
30 & above 3.0 28.0 o
. Average Permeabllity Millidareys - - . - e e e e . 14,k
Average Percent Porosity »~ . = = = o 17.9
" Average Percent Oil Saturation -~ ~ - o - T L7 4
_ A'varaga Percent Water Saturation = =~ - - i L0.8
. Aversge Ofl Content, Bbls./A. Ft, = = - « - «l e e e e e 651,
| Total Ol Content, Bbls./Acre ~ - =~ = - e e e e e 18,223,
. Average Percent Oil Recovery by Laboratory Flooding Tests - « o« = = = 12.8
__Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft, = =~ = « = 195 :
."_'Tot_ai Oil Recovery by Laboratory Flooding Tests, Bbla./Acre =~ » = = = = 2,511,
Total Calculated Oll Recovery, Bhls./Acre = = ~ - e e e e - 1,910,
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i

%ﬁcaéiﬁ;i“ VQ;&S; used as o circulating fluld in the coring of é,}{f\ aand in
Cthis weiié The cores were sealed in nlastic bags and submitted to us by
‘the client.

o | UPPER BARTLESVILLE SAND

FORMATION CORED -

" The detailed log of the formation cored is as follows:

f;gﬁépth Interval, Description

- Feet
]Z‘S?awo ~ 598.0 - Shale. | |
;ﬁf§98,0 - 599.3 - Light brown and gray, shaly sandstone;
. - 610.0 - Brown, fine grained, shaly sandstone,

5993
' 610.0 - 611,0 - Shale, _
| Coring was started at a depth of 594.0 feet in shale and completed

“tat 611.0 feet in the same type of material, This core shows a total of

10.7 feet of sandstone. For the most part, the pay is made up of brown,

" fine grained, shaly sandstone,

PERMEABILITY

The weighted average permeability of the cored section is 0.9

- millidarcys (See Table ITII),. By'observing the data given on the core-

- graph, it is noticeable that the sand has a rather wide variation in

» permeability. The permeability of the sand varies from 3.0 to a max-

imum of 37. millidarcys.

' PERCENT SATURATION & OIL CONTENT

" The sand in this core shows a fair weighted average percent oil.

““saturation, namely, 36.0. The weighted average percent water saturation

“ffof thée cored section is 46.2 (See Table IIT). This gives an overall

- weighted average total fluid saturation of 82.2 percent,
The weighted average 21l content of the cored section is 518
~ barrels per acre; while the total oil content, as shown by this core,

- is 5,545 barrels per acre {See Table IIT).
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LABORATORY FLCODING TESTS

."H'Part of the sand in this core responded fairly well to laboratory
" filooding tests, as a total recovery of 375 barrels of oil per acre was

.Zlfébtéihéd from 4.0 feet of sand. The weighted average percent oil satura-

"fftién'was reduced from 41.2 to 34.5, or represents an average recovery

;bf 6}7 percento The weighted average effective permeability of the

:SQmples is 0.35 miliidarcys, while the average initial fluid production
ipféésure is 50.0 pounds per square inch (See Table V), o
i?if& By observing the data given in Table IV, you will note that of .
;gﬂé 11 samples tested, 9 produced water and 4 oil. This indicates that
%éﬁpréximately 36 percent of the sand represented by these samples is |
'floodable péy sand. The tests also show that the sand samples, after:_ 

flooding, had a rather high residual oil saturation.

CONCLUSION

- On thé bésis.of the ébove data, it is‘evidenﬁ ﬁhat appfoximately
:?576 barrels of oil per acre can be recovered from the area, represented 
'5y:this core, by efficient primary production methods. An additional
'f :bil recovery of 900 barrels per acre can be expected by efficient water-

' flooding provided the sand will take an ample volume of water satisfact-

L 6rily., The following data was used in calculating the above oil recovery

“values:.

~Original formation volume factor = o i905
E;lzPresent formation volume factor. : ' 1.05-
f iIrreducible water.saturation; percent | 35,0
' ;Primary recovery, estimated, percent | ' None.
" Present oil saturation, percent | _ 63.1
:Average porosity, percent 18.2

0il saturation after flooding, percent 34,5
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“le |

' Performance factor, percent - .'_ 50,0

5 Net floodable pay sand, feet : _' 6.0
" This core shows a thin shaly sand section having fair oil satura-

. tion, a rather high water saturation and a low effective permeabilivy.

LOWER BARTLESVILLE SAND

FORMATION CORED

' The detailed log of the formation cored is as follows:

Depth Interval, Description
: Feet,

639,0 = 659.0 - Brown, fine grained, shaly sandstone.
65900 o 66090
668,0

671.0

Shale.

i

O
O~
O
O

!

Brown to dark, slightly cérbonaceous; shaly sandstone.,

FOON
O
(43
O

H

Shale, )

| Coring was started ét a depth of 639;0 feet in brown, fine grained,
57iéhaly sandstone and completed at 671.0 feet in shale. This core shows |
';? a total of 28.0 feet of sandstone. For the most part, the pay is made
7j5up of brown, fine grained, shaly sandstone.

PERMEABILITY

 'For the sake of distribution, the core was divided into three sec-

'7 ?tions, The weighted average permeability of the upper, middle and |

fff}éwer sections i1s 7.9, 3.9 and 34.1 millidarcys respectively; the overall
?fa?erage being 14.4 (See Table III}, By observing the data given on.

flﬁﬁé coregraph, it is noticeable that the sand has a very irregular

'ﬂfﬁpéfmeabizity profile. The permeability of the sand varies from 0,05

. to'a maximum of 85, millidarcys.

PERCENT SATURATION & OIL CONTENT
" The sahd iﬁ.this core shows a good weighted averége percent oii
'%'satdration, namely, 47.4. The weighted average percent oil saturation

-Iof the upper, middle and lower sections is 55.2, 50.3 and 37.9 resvect-
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r_Ff;iféiy; The weighted average percent water saturation of the upper,
-.ﬁfmiddle and lower sections is 33.2, 40.4 and 46.2 respectively; the over-

....

fj.lall average beinpg 40.8 (See Table IIT). This gives an overall weighted

'ffgveraga total fluid saturation of #8,2 percent,

The weighted average oil content of the upper, middle and lower
:égétions is 768, 656 and 565 barrels per acre foot respectively; the
_§§éfall average being 651, The total oil content, as shown by this
'b§fe; is 18,233 barrels per acre (See Table III).

= LABORATORY FLOODING TESTS

: tPart df the sand in this core responded raﬁhef wél}.to'laboratory.
fiboding tests, as a total recovery of 2,411 barrels of oil ver acre
'WQS'dbtained from 13,0 feet of sand. The weighted'average percent'oil
ééﬁuration was reduced from 44.8 to 32.0, or represents an average re-
b;&éry.of 12.8 perceht, The weighted average effective permeability of
:Eﬁéfsamples is l»ASImillidarcys; while the average initial fluid pro-

;dubtion pressure is 33,9 pounds per square inch (See Table V).

_ By ob%erv1ng the data given in Table IV, you will note that of the
'T?f28 samples tested, 13 produced water and oil, This indicates that

:;fapprox1mately L6 percent of the sand represented by these samples is

floouable pay sand. The_tests also show that the sand, for the most
pért is very tights

CONCLUSION

ff”Ffdm a study of the above data, it is evident that a recovery of -

%pyrp#imately 1,910 barrels of oil per acre or an average of 191 barrels

.jfpper acre can be cxpected from the area, rpnresentad by this core, by
-f;eff1C1ent water-flooding provided the sand will take an ample volume of

at@r ﬁatlafactorily¢ The following data was used in calculating the

above oll recovery values:
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wbom
'Grigihél formation wvolume factor - o 1.05
Present formation volume factor : : 1.02
Irreducible water saturation, percent o 35.0
Primary recovery, estimated, percent 1 7.0
Present oil saturation, percent . 56,1
Average porosity, percent x : 14.9
0il saturation after flooding, percent | SZGQ'
Performance factor, percent _ R 55.0
Net floodable pay sand, feeﬁ-.__' ' o 10;0

‘This core shows a shaly sand'section'héving a good oil'saturation,
a fair water saturation and a low average permeability. From the data
given in Table 4 and on the coregraph it 1s noticeable that the payf_

sand is located at the top and bottom parts of the sand section.




B RESULTS OF SA’I‘URATION & PERMEABELITY TESTS

'0,5{,&3_ Reseurch_ Lﬁbommrms

TABLE 1I-B
Company Walter D, Wellg, Jr. { ease Fred McGowen
Sample Depth, E;ffect'i:e Percent Saturation 0il Content Pem., Feet of Sand Total Gil Cape;?i'tv
No. Feet Pereent oil Bbls. /A Ft. Mill. Ft. Content FL X me.
UFPER BARTLESVILLE
1 59G.5 17.2 1 280 23, 0.7 0.7 156 65.1C
2 600, 5 19,0 2 358 18 1.0 1.7 368 18,CC
F-3 601, 3 15.7 15 232 - 0.6 2.3 139 -
3 601.5 15.0 L5 603 36, 0.4 2.7 265 14 LT
4 602.5 16.2 39 L9C 16, 1.0 3.7 1,90 16,00
5 603.5 20.2 33 518 19, 1.0 L7 518 16.CC
6 6CL.5 16.0 35 L34 37. 1.0 5.7 434 37.0C
7 605.5 20.C 31 L81 36, 1.0 6.7 L&Y 36.CC
2 606, 5 15.7 40 611 28, 1.C "7 611 28.00
9 607.5 17,6 52 709 3,0 1.0 8.7 709 3,.C0
10 608, 5 12.9 L5 559 5.1 1.0 6.7 659 5.1C
11 509.5 17.1 51 £75 19, 1.0 | 10.7 675 19,00
JER BARTLHSVILLE
1z 633.5 18.8 L& 639 9.9 1.0 11.7 699 9.%0
1 6540.5 17.9 1 709 5.0 1.0 12.7 708 5.0C
L 6L1.5 16.7 55 8L0 Lol 1.0 840 L.1G
15 642.5 17.3 63 8Ll 10. 1.0 | 14.7 81,4, 10.CC
16 643.5 17.¢ L9 676 5.1 1.0 | 15.7 676 6.1C
17 644, 5 16.7 55 239 12, 1.0 16,7 839 12.00
18 645, 5 20,1 LB 747 0.05 1.0 17.7 7477 0.05
19 6L6.,5 4.9 47 542 2.4 1.0 18,7 542 2. 40
20 6L7.5 15,0 57 680 1.5 1.0 | 19.7 680 1.50¢
21 5L8.5 13.4 3¢ L1l 1.7 1.6 | 20,7 L11 1.7C
2 6455 16.6 57 734 2.9 1.0 21.7 734 2,90
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o RESULTS OF SATURATION & PERMEABILITY TESTS

TABLE 1-B
Company Walter D, Wells , dr, Lease Fred McGowen Well No. CT-A '
Sample Depth, Effect-ive Percent Saturation 0il Content Pem., Fest of Sand Tatal Dil Perm.
. _ Porosity : ] Content Capacity
Ko Feeat Percent oil Water Total | Bbis. /A Ft. Mill., 1, Cum. Ft, Ft. X md.
23 6205 17.8 2 L5 87 718 3.6 1.0 2207 718 3,60
Zh £51.5 16.7 5 Ll Gé 459 2.4 1.0 23,7 695 2,40
25 652.5 20.7 57 28 85 c15 ) 1.0 24.7 G15 4. A0
25 £53.5 17.9 51 4 31 2 708 — 3.2 1.0 | 25.7 702 3.2
27 5545 16.4 52 0 4 96 £61 13, 1.0 26.7 ££1 13.00 -
28 6:5.5 18,9 L3 | 37 | &0 530 13, 1.0 27.7 Sk 13.00 o
<9 658,53 1h.9 50 1 46 | g6 576 1.3 1.0 | 2.7 576 1,30
30 657.5 14,1 L7 50 97 514 0,88 1.0 ] 20,7 514 0. 88
R 028.5 20.6 Sho| L2 | 96 254 33. 1.0 | 30.7 N 33,00
32 56C.5 16.8 L2 b a1l |83 6L5 26, 1.0 | 31.7 64,5 26.00
33 el 5 15.6 L5 L6 91 Sik 19. 1.0 | 32.7 5L, 19,00
34 852,35 16,9 b L2 | 7 589 2 1.0 33,7 589 24,00
55 £63.5 17.0 36 1 L7 | 83 74 25, 1.0 34.7 L7k 25,00
36 64, 5 20,4 37 L2 9 584 20, 1.0 35,7 sl 20,00
37 8655 214 30 1 53 1 &3 L9# g5, 1.0 | 36,7 L2 85.00
32 555,5 21.0 26 51 77 L2l o6 1.0 37,7 L2 2500
39 667.5 22.¢8 6 | 52 78 L5 49, 1.0 | 38.7 L5 49,00
e




Walter D, Wells, Jr,

AW a1
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Lease Fred McGowen Well No.
ke el | Permesnity, P ety
Millidareys Ft x Md
UFPER BARTLESVILLE SAND
599.3 - 610.0 10.1 20.9 211,60
LOWER BARTLESVILLE SAND
639.0 - 645.0 6.0 | 7.9 47,10
645.0 - 658,0 13.0 | 3.9 50.53
658.0 - 668.0 s.0 31 307.00
639,0 - 668.0 28.0 . 1h. 4 LOL .63
UPPER BARTLESVILLE SAND
10.7 18,1 36.0 L6, 2 518
LOWER BARTLESVILLE SAND
e 18,0 55,2 332 768
13.0 16,8 503 R 656
9.0 19.5 27.9 6.2 565
28,0 17,9 a7y 40,8 651

<1
3




Walter D, ¥

Fred McGowen

%@m Ofl Resovery Residual Ssturation
oot % IBM&/&.F‘L % Bbis./A, Ft. s
on Ls. /8q,/Tn.
UPPER IBARTLESYILLE 9
1 5G9, 5 17.8 262 O 0 1Q 262 25 3,50 10
2 6C0. 5 18,5 388 0 ) 27 37g z 0.100 5C
3 601.3 15.7 Ajz 0 O 1 232 L C.100 50
L 602.5 15.8 L7 0 O 34 L17 C Imp, -
5 6C3.5 1.9 510 4 62 29 Li 8 32 0,800 5C
& G045 16.5 448 5 64 30 38& 7 0,200 50
7 05,5 20.6 495 0 o 31 LG5 148 3.10 20
8 606.5 19.3 5G¢ 0 C L0 599 10 0. 400 538
9 60?¢) 17.1 630 12 159 LG 531 4 0.2C00. 50
10 608, 5 12.3 6714 & GO 39 584 5 C.200 50
LOWERVEARTLESVILLE 31
650G . 5 16.7 NG} EGE §] O Lb 506 o Imm, -
639.5 18,2 L& 678 13 184 35 LS4 Z 0,200 30
&40, 5 17.4 51 689 g 104 L3 581 & G.C0s 5C
6L1 . 5 17 1, €5 862 23 305 L 557 1 0.100 3C
642 .5 16.7 57 739 0 o 57 739 C Inp, o
643¢5 18,2 LG - 653 20 283 2C 410 E 0,200 30
bl . 5 19.2 55 220 22 328 23 £S972 2 G.200 20
645, 19.5 1 44 EE6 & o Ll 666 . Inp, -
646.5 15,1 Lz L92 O C L2 LGZ2 S Irno, -
647.5 15.0 sl 594 G G 52 594 :3 In, -
£L8 5 14,0 35 380 0 G =5 380 = Inmp, -
6545, 5 16,1 52 50 O O 5o A50 o Imn, -
&550.5 1741 L6 E22 0 C L6 62z C Inp,
65la5 17.0 50 560 G G 50 £60 = Ip. -

ugh mg&w&ﬁ@wﬁim{&mmaﬁﬁ




_Walter D, Wells. Jr,

Fred McGowen

Bogddual Saturailon

Depth, Origingl Off Saturation
Feat % Bhis /AL FL A Bhin A Fe
o8

2 652.5 20.0 1 55 851 0 £ 854,
26 553.5 18,21 45 650 0 L6 650
<7 65L.5 16,0 L7 584 0 47 584,
2 £55.5 18,4 1 4LC 572 G 40 572
2 . £56.5 15.3 L5 534 §] L5 534
30 £57.5 4.6 43 4,87 0 L3 LET7
31 558, 5 20.3 1 54 850 LG9 28 LL1
32 560,5 19.7 | &2 bL2 14 28 L28
33 £61.5 16.2 45 555 138 34 L17
34 662.5 17.4 7 45 507 33 Li5
35 663.5 17.4 & LES &7 1 419
36 564 .5 20,61 37 591 29 463
37 665, 5 22,01 30 512 2 L
38 666,5 21,4 | 28 L €5 28 L65
39 567.5 22.4 1 25 452 25 L35

Holgs: co—euble peg

E]

S--Folume of waeler recovered st the Ume of ma

mnyarn off
i water $hrough sampls whish sl contuing




LY OF LABORATORY FLOODING TESTS

TABLE ¥
Company Walter D, Wells, Jr. Lesce Fred McGowen Well No. CT~A
Upper o L Lower
, Blville : Bartlesville :
Depth Interval, Feet 603.0 - 609.0 639,0 - 645.0 658,00 - 668.0 435,0 - 668, 0
Feet of Core Analyzed kD o 3 5.0 g.0 13.0
Average Percent Porosity 3_8@2 . 1890 . 19.,5 1:\99
Average Percent Original Oil Saturation - Ll1.2 £ 6 39,4 | L, 8
Average Percent Gil Recovery 6,7 17,2 10.1 17,8
Aversge Percent Residual Oil Saturation 3L.5 36,4 29,3 32.0
Average Percent Residual Water Saturation 54 .8 55.6 __H2 .6 M
Average Percent Total Residual Fluid Saturation £G 3 | g2.0 | 81.9 G2.0
Average Original Oif Content, Bbis /A, Ft. 581, - 749, 587, LD,
Aversge Oil Recovery, Bbls./A. Ft. | SL. 2L7 150, 1385
Average Residual Oil Content, Bbls /A, Ft, La7, 5G7. L37. LEL,
Totel Original Oil Content, Bbis./Acre 2372, 30747, L, 695, 2437,
Total Oil Recovery, Bbls./Acre 375, 1,208, 1,203, . 2,411,
Total Residual Oil Content, Bbls./Acre 1.G4L7 RS 3 LG0 A OO
Avernge Effective Permesbility, Millidareys 0.35 0.14 2,727 1. L5
Average Initial Fluld Production Pressure, pai, 5C 0 34,0 33.8 33.9

NOTE: Only those samples which recovered oil were uszed In czleulsting
the sbove avernges, :



