
PAVLIO F.Jt BRQ.l'HERS 

OORE ANALYSIS ftEPORT 

tl~~LSON LEASE 'WELL NO. 2 
ALLEN rJOUNTY 1 KAHSAfJ 

OILFIELD Rl~SEAROH LAF!ORA TORIES 

QHANUTE_1 KAN~AS 

01TOBF'.R 21 a 1952 



Oilfield Research Laboratories 

GENERAL INFORMATION & SUMMARY 

comp~•ny Pav) 1 o.ek Bro th~.l'.!..11----- Lease Ne-l-1111el!I00-Hn----- Well No. 2 
Locatio,.___ ___ _ ------- ----------- -----· 

Section--2.1 Twp. 269 _ Rge,--211t County Allen---- State X&nee.1 

Name of Sand 

Top of Core 

Bottom of Core 
Pay 

Top or/Sand 
Pay 

Bottom of/Sand 

Total :reet of Permeable S·and 

Total :reet of Floodable Sand 

Distribution of Permeable Sand: 
Permeability Range 

Millidarcys 

0 
5 

10 
14,0 
60 
Ao & 

5 
10 
40 
60 
~o 
ahovn 

Average Permeability Millidarcys 

Averaite Percent Porosity 

Average Percent Oil Saturation 

Averaite Percent Water Saturation 

Averaite Oil Content, Bbls./A. Ft. 

Total Oil Content, Bbls./ Acre 

Feet 

--------- · -- --- ----
1.0, 
l.'30 
1.08 
1.,, 
o.:,o 
1.,, 

AveraJte Percent Oil Recovery by Laboratory Flooding Tests 

Avera1te Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. 

Total Oil Recovery by Laboratory Flooding Tests, Bbls./ Acre 

Tot-al Calculated Oil Recovery, Bbls./ Acre 

Packer Setting, Feet 

0 
Viscos'ty, Centipoises @ 7 5 F 

A. P . l. Gravity, degrees @ 60 ' F 

Elevat:ion, Feet 

lartlel!JY!lle 

616.00 
647.00 

1.0.5 2.z, 
Z:1~ ,.o~ 
6.4j 

638.20 
64:). 20 

6.4J 

J.J8 

Cum. Ft. 

40.f\7 
17.90 
S'.).05 

J6.j8 
7.59 . 

,,e:30. 
:,a.JO 

471, 

1,.592. 
1;600. 

l.S.J 
:n.6 



OILFIELD RESEARCH LABORATORIES 

-2-

In order to get a true water &At1.1ratlon. of the sand, orude oil 

was used as the ciroulat1n.g fluid in the coring of that part of the 

cored section extending from 6J5.JO to 6411.50 feet. 

FORMA'rION QORED 

The detailed log of the formation cored is aa follows: 

Depth Interval, Description 
Feet, __ _ 

616.00 - 617.70 - According to lo~, ~ark gray shale (D1soarded at well). 

617.70 - 619.10 - According to log, ooal (Discarded at well). 

619.10 - 621.00 - According to log, p,roy ehale (Dieoarded at well). 

621.00 - 62J.50 - According to log, loss {Discarded at well). 

t;23.50 - 628.20 - According to lop;, gray shale (D1aoarded at well). 

628.20 - 629.00 - Accor11ng to log, ooal (Discarded at well), 

629.00 - 632.80 - Gray shale (Discarded at well). _ 

632.80 - 6JJ.65 - Gray oaloAreoua shale. 

633.65 - 6)4.60 - Gray sandy shale. 

6JLJ. 60 - 634. 75 - Brown f 1ne grained m1oaoeoua 11haley aandatone, 

634.75 - 635.35 - Brown fine grained mioaoeous &lightly shaley sandstone. 

635.35 - 63.5.65 - Brown f1nP grained m1oeceous aandetone. 

635.~5 - 635.80 - Brown fine grained ~lcaceoua shaley Bandatone. 

435.80 - 636.70 - Brown fine p.-;r a1ned. miceceouPJ sandstone. 

636.?0 - 6)7.50 - Brown fine gra1ne1 lam1n8ted mioeoeoua ahaley sandstone. 

637 • . 50 - 637. 90 - Gray sF.1.ndy shale. 

~37.90 - 638.20 - Brown fine p;ra1nt'!lt1 lemin11ted mioaoeous shaley aandstone. 

11JA.20 - 63R.30 - Dark brown fine p;rElined micsceoua eandstone. 

11)R.JO - 63~.95 - Brown fine gra1ne1 laminated mioaceoua shaley sandstone. 

6)8.95 - ~39.JO - t>ark brown fine p;ra1ned micaceous sandstone. 

liJ9.)0 - 6)9.55 - Br.own fine grainet1 micaoeous sh11ley sandstone. 
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6J9. 55 - 6lio. oo - Olrk brown fine gr a ine<\ mloaoeoua eandRtone. 

640.0n - ~4 0. JO - Oray sandy sha lA. 

~40 . JO - 64 0.95 - Dar k brown fine gra1ne~ m1caoeous sandstone. 

64 0.95 - 641.17 - Grav ean1y sha le. 

641.17 - 64).85 - Dark br own fine grained mloaoeoua san~stone. 

64 J.A5 - 644. 50 - Orey s ha l e . 

644.50 - 647. 00 - According to log , gray shale (D1soarded at well). 

Coring wa e s t art erl <1 t a depth of 616. 00 feet in dark gray shale 

and coMplet~d at 647. 00 fe et in gray shal8. Thie core ahowa a total 

of B.JJ feet of sand s tone. For th~ moet pert, the pay la made up of 

fine grained m1cac eous to shaley sandstone. 

PERMEABILITY 

P'c,r the sake of t11strlbut1on, the oore waI divided into two aeotlons. 

The welghted average permeability of the upper and lower sections 1a 4.23 
and 57,41 m1111darcyR reep~ctivAly1 the OTerall &Terage being 40.87 (S~e 

Table J:I). By observing the de.ta given on the ooregraph, it 11 ndt1oeable 

that the sand has a very irregular permeability profile Md thst th• 

upp~r part of the sand section le very tight. The sand in th11 core 

varies from impermeable to a maximum of 106 m1111daroy1. 

PERCENt SATURATION & QIL CONTENT 

The sand in th1a core show9 a very good weighted average percent 

011 s a t:ur8t:1on, namely, 53.05. The welghtec! a•erage percent oil satura-

tion of' the upper and lower sections is 41.79 and 61.53 respeotiYely. 

The we1.ghted average percent water rmturnt1on of the upper and lower 

sections is 49.21 and 26.72 reepeot ivel:,; the oYerall &verage being 

J6.J8 (See Table IV). Thie giv es An overall wel~hted ayerage total 

fluid ee turat1on of 89.4 ) percent. · 
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Fc,r the sake of future information. all of the saturation sample• 

were analyze<'!. for chlorir1.e cont fllnt. The re,mlts of theee tents are g11'en 

in Tables VII and VIII. 

Tti e weighted avf,rage oil content of the upper and lower sections 11 

507 ancl 949 barrelA per acre foot reepeotively J the overall aversge being 

759. 1'he total oil content, ee shown by thi1 ooret is S,BJO bsrrell per 

acre (See Table IV). 

VISCOSITY 
The viscosity of a sample of crude oil taken from a pumping well 

on thiF.1 leasA 1s 15.J oentipo1eee at 75° P. The A.P.I. gravity of the 

oil is 31.6° at 60° F. With other faotorR being favorable, a land oon-

taini~; an oil or this vieoo&ity should reApond very satisfaotorlly to 

wa t er re preRAur1n~ . 

LABQfl~l'OR! PLOQIJlfi(L'l'SSTS 

Pe1rt of tho send in tt11e core reepondet1 very well to laboratory 

f loo11r1g tests, as a total recovery of 1, .592 barre lo of oil pl!ir sore 

~na obtained from ),JB feet of sand. The weighted aYerage percent oil 

saturation was re1uced from 59.47 to 29,17, or r~preaentR an aTe~agt 

recovery of JO.JO percent. The wei~hted average effective pcrm~ab1lity 

of the enmples is 4.85 m1111darcye , while the average initial fiuid 

produc tion pressure 1s 1(;.7 pounds per square lnoh (See Tablo VI). 

By observing the data given in Table V, you will note thst of the 

10 Aamples tested, 8 pro1uced water and 6 oil. Thia indioate1 that 
approxtmatP.1:V 5J percent of the sand representea by this oore 11 flood-
abla. The tests aleo Rhow that part of the sand 11!!1 Tery tight. 



OILFll!LD Rl!8EARCH LABORATORIKI 

-5-
C0fiQ.WSI0N 

On the basis of the above datA, it ls evid~nt that en efficient 

water flood within the vicinity of this well will recover approximately 

1,600 berrols of oil pP.r acre or en average of 47) barrels per aore foot 

from the J.JA feet of floodablA aand analyzed. In caloul11ting thll 

recov~1r,v • an allowance was mgde for oil lost during coring• and it 11 

essnm@td that the prlmnry production and the true water saturation of 

the e~nd are 8 an~ 27 percent respectively. 

principle drawbeok of th1~ core 11 the faot that lt 1how1 a 

thin floodable send section. ?rom the aboYe ~ata, it la evident that 

this llrell weR dr1lle1 near the e<1ge of the trend or a bone. 



Company 

Sample 
No. 

1 
2 

5 
6 
7 
8 
9 

:LO 
11 
12 
'.LJ 
14 
:L5 
16 
17 

Oilfield Research Laboratories 
RESULTS OF PERMEABll,ITY TEl!IT8 

TABLE t 

Pavl 1oek Brothe..T'A Lease. __ tJelaon Well No.--2 

Depth, Permeablllty Feet ot Core Permeability 
Feet Mlllldarcys - -·- .. •-·----· --···- ·-- Capacity 

Ft. Cum. Ft. • Ft. X Md. 
-- --- - -·---- -· ------

6)4. 95 ; Imp. 0.60 0.60 OiOQ 
6)5.h5 8.3 O.JO 0.90 2.49 
6J5.82 Ji. 4 0.2, 1.1.5 1.10 
636. JO $.' o.65 1.80 :,.,e 
636.AO 1.6 0.80 2.60 1.28 
638.70 Im~. o.65 :3.2, o.oo 
639.12 ' . o. 35 a.60 20-. JO 
639.60 .56. 0.1s • '.35 42.00 
6ho.ho ho. 0.2, ,~. 60 10.00 
640.75 91. o.4o ,.oo )6.40 
641.20 J8. 0.2~ ;.28 10,64 
6h1.70 106. 0.50 5.78 ,:3.oQ 
6l~2 . 20 93. o. t~s 6. 2J 41.85. 
6h2.65 14. 0.50 6.73 7.00 
64J.10 64. 0.30 7.03 19.20 
6hJ.JO 17. O.JO 7.33 11.10 
64J.70 A.1 o. 1.~ 7.68 2,84 
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SUMMARY OF PERMEABILITY TESTS 

TABLt It 

Company Pavl! oek Brothort Lease.. Ne] @nn Weil No. 2 

Depth Interval 
Feet 

6'.3Li.'75 - 6J~.9.5 

6J8.'9C, - 64J.R5 
6J4.7.5 - 64J.85 

Feet of Core 
Analyzed 

2 .00 

/J,. Li-J 

6. LJ,J 

Average 
Perm ea blllty, 

Millldarcys 

4.2J 

57.41 
40.R7 

Permeability 
Capacity, 
Ft. x Md. 

e.4, 
2~4i 13 

262.18 



Company Pavl1oek ~rothers 

I Effective I Sat. Depth, I Porosity No. Feet ! Percent i 
I I ! I 

i 
I 
I 
I 

F-1 634.65 
i 

8.J 
l 634-72 14.o 
2 636.00 17.8 
J i 637.05 14.7 

I I 

4 ! 6J8.05 I 15 .. 0 
F-4A 638.25 18.4 

5 639.01 18.9 
6 639. 91 19.7 
1 640.87 20.2 

F-7A 641.21 21.0 
8 641.90 20 •. 9 
9 642.85 19.0 

l.O 64J.50 19.5 

ffotE • •~• Su ples were • 

Oil Field Research Laboratories 

RESULTS. OF SATURATION TESTS 

TABLE m 

Lease__ • ..,@-...l.ri&,..,g,,..n---------- Well No, _________ _ 

Percent Saturation I Feet of Core Total Oil Oil Content I Content 
Oil I Water Total Bbls./ A. Ft. I Ft. Cum. Ft. Bbls./ Acre I 

I 

I 

42.7 - - 275 0.15 0..15 41 
n,.9 54.,7 86.6 '.347 0.90 1.05 i 312 

i 52.4 I 45 .. 6 98.0 725 1.05 . 2.10 ! 761 
J5.6 , 49.0 fl..4.6 b.07 i 0.80 2.90 : j 26 

' 181 51.8 45.4 97 .. 2 604 i O.JO J.20 j 
37.1. - - 530 I 0.10 J.JO I 53 
47.1 25.9 73.0 691 0.60 3.90 , 415 
6~.5 24.0 86.5 956 0.45 4.J5 430 
75.0 22.7 91·.1 I,177 0.65 5.,00 165 
34.0 - - 554 0.33 5.33 183 
62.a 3:,.5 96.j 1,.020 0.90 6 .. 21 919 
65.9 26.2 92.l 972 0.80 1.03 779 
61.5 24.4 91.9 1,021 o.65 7.68 665 

'l'oti ll - - - .,,_,, __ ~- - 5,8j0 

:a.ken r t"Ol!l the oore a rter- it was reoi ,1ved 1n: ~he labo1 ~atory. 

-



company Pa:v11~•k Brothers 

Depth Interval. 
Feet 

6'.34.60-638.JO 

638.95-643.85 
6J4.6o-643.85 

Feet of Core 
Analyzed 

3.30 
4.J8 

7.68 

Oil Field Research Laboratories 

SUMMARY OF SATURATION TESTS 

TABLE IV 

Le;,~ :telaon Well No, ___ ., _____ _ 

Average 
Percent 
Porosity 

15.:n 
19.84 

17.90 

Average 
Percent Oil 
Saturation 

41.79 

61.53 
5;;05 

Average 
Percent ·Water 

Saturation 

49.21 

26.72 
36.38 

Average 
Oil Content 
Bbls./ A. Ft. 

507 

949 

159 

Total Oil 
Content 

Bbls./Acre 

1,674 
4,156 
5,830 



Sample 
No. 

l 
2 
3 
u 
'5A 
5A 
'1J. 
8 
g 

1D 

Depth, 
Feet 

634..~ 
536.00 
537.0!'i ! 538.2..~ 

' 539 • .210 
64.0.~ 
Ml • .at 

l Mi.go 
66%.8!5 

; 663.50 
i 

lloMS: 

company i?BY] 1 oek 3rotbers 

Original Oil Saturation 

Oilfield Research Laboratories 

RESULTS OP LABORATORY FLOODING TESTS 

TABLE V 

Lease Nol son 

Oil Recovery Residual Saturation Ettec:Uve 
Porosity 
Percent Percent BblJ./A. Ft. Percent Bbla./ A . Ft. % Oil I % Water Bbls./ A. Ft. 

a.a : u.~ a-r.5 
17. !'l -U..5 900 
1•.~ 33.a 391 
18.4 37.l ~30 
l9.0 47.l 6Q4 
ao.o : ~o i.1~ 
21.0 I 54.0 
21.0 I ea.a i.ou 
19.• ~.i 99S 

I 

o.o o.o o.o 
8.4 

20.1 
4!5.& 

6.2 
32·.;• 
3!5.& 
0.0 

0 
0 
0 

120 
30!5 
'107 
101 
~28 
"136 

0 

! i I 

42. ·7 
"ll.3 
33.a 
28.7 
26.4 
2i.~ 
21.a 
:!0.4 
30.3 
Ga.a 

46.2 
47.4 
"14'_3 
11!8.2 
~.o 
~6 

°"· !5 i ~.5 I 61..l 
! 30.0 

27!5 
700 
3gi 
410 
389 
4!'17 

496 ,~ 
985 

oe - av.bi• oaa1~nilrl. i 

19 .a , Ga.a 985 { 

• - Vol. e of' ••~r eccwered a the time o maxia'II& o reoarerr. 
•• - De~!!!ined l>y paJNting water brough saa1a which oo~taina residual. 01L 

"A" - s.'"ii.';a -wre taldm 1"raa the are a1'tar 1Jt waa reae1111ed 1A tlu la0cra1m'y. 

Well No-----------

Volume of Water 
Recovered 

cc• 

0 
4 
3 

78 
126 ,.,., 
us 
169 

"16 
0 

I 
I 
I 
I 
I 
I 

i 
I 

I 
! 

Effective I Initial Fluid 
Permeability, Millidar~ .Production Pressure 

•• Lbs./Sq. In. 

Imp. I !50f I 
0.1~ I 3S 
0.16\J i 4!5 
l.l3 20 
6.17 I 15 
3 .28 I 3ll 
4. 76 ' 20 
7.5% 

I 
15 

2.52 1D 
Iap. ~, 

i 

I 
I 



company ? a,vJ 1ne1c 3ra thero 

Depth Interval, Feet 
Feet ot Core Analyzed 
Average Percent Porosity 
Average Percent Original Oil Saturation 
-~ .-erage ? ercent Oil Recovery 
Average Percent Residual Oil Saturation 
Average Percent Residual Water Saturation 
Average Pettent Total Residual Fluid Saturation 
Average Original Oil Conten t. Bbls., A. Ft. 
Average Oil Recovery, Bbls. / A. Ft. 
Average Residual Oil Content. Bbls./ A. Ft. 
:'otal Original Oil Content, Bbls. ,' Ac.--e 
Total Oil Recovery, Bbls./ Acre 
Total Residual Oil Content, Bbls. / Acre 
Average Effective Permeability, Millidarcys 
Average Initial Fluid Production Pressure, p.s.i. 

Oilfield Research Laboratories 
SUMMARY OF LABORATORY FLOODING TESTS 

TABLE VI 

Le11"e ~fe 1 ~ OD 

63?,. 20 - 641 . 20 
h3_8 
1~ 
59. 47 
1_Q__._J.Q 
?.9......lZ 
6'1. 49 
92.66 

2.25.. 

J.izz. 
1,592. 
1,5;5. 

. ..M 
16..-..2 

NOTE: Only those samples which recovered oil were used in calculating 
the above averages. 

Well No __ 2 _______ _ 



Oilfield Research Laboratories 
RESULTS OF \\'i\TF.R l)JFFF.ltENTIATION TESTS 

TABLF. VII 

Co:mpany Pav), OP.lt Brothers L<'nse __ ___ N.e.1-Ao n Well No.--2. 

Sample Depth, Chlorine ContPnt Percent Water Sa turation 
No. Feet of Brine In Snnd Connnte Drilling & Total 

ppm Foreign 
----· ---- ·- ·--·-- ···--·- - ------ ---- - - - · 

1 631~. 72 ; 17, JOO 
2 636 . 00 20, 100 

4 637.05 19,200 
6)8.05 21,600 

5 639.01 lA , 800 
6 639.91 2:, , 000 . 
7 61~0 . 87 2),200 
8 6hl.90 16 , 000 
9 6h2 . B5 21 , 600 

10 6li ) • 50 ?.2 , hOO 

Note : - part ~ per million. 



Oil Field Research Laboratories 

SUMMARY OF WA1'F.R DIFFERENTIATION TESTS 

TABLE VIII 

Company Pra.vl1 oek Broth.ere ____ Len11c ______ H1,lr:;on Well No 2 

Depth Interval. 
Feet 

6)L~.7.5 - 61A.20 

63B.95 
6Jh.75 

64).85 

64J.8.5 

Chloride Conlc nt 
of Brine In Sand, 

1111m 

19,207 

20 ,;06 

19,94A 

/\ V<'l'agc Percent 
Connat<' Wnter 

-- -----

Average Percent 
Drilling & 

Foreign Water 

N~t~, ppm - ~arts p~r m1111on. 
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