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Oil Field Research Laboratories 

GENERAL INFORMATION & SUMMARY 

Well N o,__,l,.____ __ 

Section 20 Twp. 28 S Rge.~1~7....:· =------- County W..,,.\,__,,l,,_,s=o=n...,,·,__ _ _ _ ___ State Kanae.a 

Name of Sand 

Top of Core 

Bottom of Core 

Top ~PzM 
;:,ay 

Bottom <L Sand 

Total Feet of Permeable Sand ( Anal Y'1'6d) 

Total Feet of Floodable Sand ( AnBJ.y:aed) 
Distribution of Permeable Sand: 

Permeability Range 
Millidarcys 

0 .. 15 
15 • 30 
30 -eO 
60 -90 
90 .. 2.20 

1.20 • 150 
100 & abovtt 

Average Permeability Millidarcys 

Average Percent Porosity 

Average Percent Oil Saturation 

Average Percent Water ~aturation 

Average Oil Content, Bbls./ A. Ft. 

Total Oil Content, Bbls./ Acre 

Feet 

0 . 94 
0 . 40 
1 . 25 
0 . 90 
1 . 03 
1 . 13 o.ee 

Average Percent Oil Recovery by Laboratory Flooding Tests 

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

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

Total Calculated Oil Recovery, Bbls./ Acre 

Packer Setting, Feet 

Viscosity, Centipoises @ 

A. P. I. Gravity, degrees @ 60 "F 

Elevation, Feet 

Bart,leav1ll.t 

ate. so 
933. 9-0 

907 . 65 

914. 70 

6 . 33 

6 18 

Cum. Ft. 

0 . 94 
1 . 34 
2 . 59 
3. 49 
4 . 58 
6. 65 

86 . 16 &. 53 

16. 2? 

41 . 09 

31 . 4,3 

524 . 

~ - 9,~7/ 
10. 49 

138. 
851 . 

1060 . 
908.00 
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'l'ht hove ~ere.gee: a.Ne tort t rt ot "'nc,rad t1ot1on ~xtendln, 
tro•m the p thtft!' .ttt 1ng to thf! to ot th4' (J8 ent lug. 

r h ter 1a.e used f.e 1!9 ulat1n tlu1d 1n the ·oo~1ng or the 
a nd in th1e well . 

rom TIO! CORE 
• Z4@JL 

Th d6ta1l d lo ot the fom t1on oore 1• ae fol ovat 

892. so - 89?, 95 - L 1nat a n eha • 
892. 9S - 893.,; - Bi-o,r,n t1ne pained m1oan ou end tone . 
893.,5 ... 89;.9 - L m1na.tet\ sand tone nd hale. 
893. 95 - 898 • .SS •' m1na.1leti aandy eha'e. 
898. ,S.5 - 899. S5 .. Lam1nated aand tone nd ahale . 
899. 55 • 900. 20 • ehale . 
900. 20 • 900.$0 - ' 1nated aand? ab.ale . 
900. 50 - 900. 60 - Brown tine grained la 1 te4 1oaaeou ahaley andatone. 
900, 80 - 901. 70 • Lato1na.ted aandy bale. 
901. 70 • 902. 80 - Gray shale. 
902. 80 • 903. 10 - Srow t1n :raine~ • ll«b,tly l min teed mloaoeou• ihale? 

• ttdatone. 

90,. 10 - 905. 65 - La.minted eandy s le . 
90,S . 6$ ... 905.9.S .. Brown tine pa.1ned altghtly laminated micao ous aMle7 

and.stone. 

90., . 95 - 907 .65 - t.am1natt4 ean4y ha.l • 

907.65 - 908. ?7 - ~own. fine gi-a1ned 1:t1cao oue an4atone. 
908.?7 .... 9oa.9e. Laminated andetone and shale. 
908. 98 - 909. 40 - BJtevn tine a1ned lam1nat d loaceoua ebaley aandetom. 
909. l+O .. 909. 92 - ai-o~ t1n palned lightly la 1rua:ted m1o oeout ahaleJ 

ndet.one. 
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909. 92 - 10.90 - Sm fine 
910.90 - 9,1.9 .. ro m ,. n6 

911. 98 - 14.?0 - Dgt- bro t1 1n-.d. m!. a(t .ou 
tour aha.le 1treaka. 

nd tone oont lntng 

914. ?O - 914. 85 - Dark .t1ne fP'&1ned. m.1 o ou o rbonaceoue and ton•• 
914. S.S - 91,S . 1$ • 81!'Q.wn tine gr n. . 1nlt1 t'lM)Ut sandstone. 
91S. 15 ... 915. 75 - n r tlne grain .1caoeoue ha.le:, and.atone. 
91.S.?.S ... 91# .95 - D · tin v.rai d 1oaceou oarbon oeou end tone. 
915 .9s - 919. 1!$ • Dar f1no tned laminated 1oaoeoue .o rbonaoeoue 

ehal y d tone. 
9,9.45 - ... zs. n... rk t1ne pa1n d fin ·lY la: 1n ted 10 ceoue o rbonaoe-

oua ·aha.ley 4 • tone. 
·92S. l0 • 929. 5.S - 1.nelr l :·1nat d ,and ton& and t1hAle. 

929 . 55 • 932.05 - J'Jult tin gr 1ned l 1n ted 1caoeous haler •lightly· 
o le r u& on-bonaoeou . tone. 

932~05 - 933.10 - D k t1nQ grained ioao oua lightly ahaley oalcartout 
oarbonaeeou• • n4 tone. 

•933.10 - 933. 62 • Vark tin p 1n&4 m1oao ou oarbonaceou , eand tone. 
9,3. 62 - 9)J. 90 • Gr&7 halt . 

tarted t depth o't 892.50 t ·et 11'\ lam1nat a. d1 
hal and oom.plele<l ·t 93l-90 teet 1n pay Ah . le . Thla core ahowe & 

tot l or 21. 10 t ·eet of s d tone, ot whtc,h 6 . 48 te t - at"e 1.n the p.,. ••nd 
t1on. 

or tb.a e of d1 tt-ibuti.on. the <,ore divld a. 1nto two aeot1ona. 
th 1gh'lfed.avttrag • eme bi 1ty o the u %' and low eeotlone 1a 
81. 06 ntl 4. 25 1111 rcy ... peot1v l ; while t t ot th pay and, or 
th t pari. ot the oared sect1on .xt ndin tro th 
top of th o nt pl , 1 S.16 1111- roy (8 Table II)• By ob n1ng 
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the 4ata 1ven on the corepah, it le notloe-.bl.e th t the and ha. a 
very 1rregul&~ p ffle h111iy protil an4 that the nd in the bottom pa~t 
ot the oor 1& ve1!'7 tight. 

OIL CONfENT 
The 1 sand in thl oore ho a good we!ghttd :v-e!' g eroent 011 

satUl"at1on. na: e1y, 41. 09. 'l'h e1 ted ave• ge percent oil aatur tion 
ot the upper nd lo r •ect1on 1 41. 0) nd 46. 99 re•~•otlv•lt. The 
we1,rhted aver g& ero nt ·ter tur tion ot th u_per nd lo er eot1one 
is :,2.2:Sand 35.69 r.es eativ,;ly; wh11e th t of the y •attd is 31. 43 
(&ee able lV) . Thls 11 an o•erall weighted averag$ total tlu1d et.tUJ'a-
t1on ot ?2 • .52 roent. 

Il\ an ettoi-t to dettu,aine the de~ e ot f'luah1ng th ooourred twlng 

ooring, e oh of' the aatuMtion aa • les wa ana11,et tor ohlor1de oontent. 
xh reeult ot thee te t, Wh1oh re given 1n T blee VII nd vtllt ln41-
oate that o flu bi . d!.4 ooour a.rtic,ularl7 1n the p '1 ••nd eeot1on. 

!he 1ght 4 ;vei- ge oil eont nt or the upiu,r nd lower •otiona 1• 
519 and §8) rrel per aoNt toot reel)eo1J1ve11• wh1le that ot th 

aand le .S24 barr ls or o:re toot. The total oil oontent • a shown b7 
th1 • oore,. ie 9,2?1 barrel• per _o~e, or whloh ),Jl4 barrel• are in the 

pay and sea1'.1on ( a e •ble IV) • 

LAP9RATORY . FLOQpI q0, T 

Th14 core ree onded poorly to 1 bol'I tory floodlng te t •a, in that 

a,:,pro · t 11 halt ot the and an ty. d ioo . ter na roa.ueed oil. A 
iotal 011 reoov rr, of BSl bart'els :r acre w obt lned trom 6. 18 t et 
ot flood.able sand r pr ant d 'by the amplee. The •1ghted a•~:r • pet'-
oent oil aa.t t1on was reduoed trosn 41. )8 to JO. 89, or re Naenta "n 
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-s-
aver e reaovory or 10. 49 percent. The ei ht d • ge tftot1ve tl"IU-

ab1l1ty ot the amples ls 4. 10 1"11114Aro:,s, while• the ave:ra e ln1t!.al 

tlu1d production pr ure 11 16. '3 '00und1 r .uare 1noh ( ·ee T ble Vl) . 

By o'b eJ"Ving the da.ta glv n 1n tabl • V • JOU will not the.I ot th 

15 samples teeted, 7 produo d water nd oil. !ht 1nd1 tee tha.t a: ox-
1mately halt ot the and a.nal.y e 1 tloodable . h t~et also show 
th&t the • sand • w14o varl tlon in etteot.ive permeablllty. 

Fro a etud or he bov d t, 'bel.1.-ve th tan 1r1 ien ter 
flood w1th1n the v1.o1n1t1 ot th1 el wtl recover· a: osi t ly 1,oso 
b l:"rel ot oil . 11' A. re . Th! 1a n :vei- ge xr cov t"/ of 170 'barr l of 
011 r ae . to t tram th ~.18 t et ot floo bl and • n,alried.. !n 

oalou1 ·t1ng lh b 110 reoov r, an ·lo~ no a mad tor- oil lost ur1ng 
oor1ng, nd 1t a um d th t the and 1 not ui- d up. 



Company Martin & 

Depth Interval, 
Feet 

912. 00 - 915. 00 

Oil Field Research Laboratories 
SHOT RECOMMENDATION 

Ensmlnger Leai:e Reena 

Feet of Size of Shell 
Sand Inches 

3.0 4½ 

liotes Plug hole baolt to 

Well No l 

Qts./Ft. Total Quarts 

2.5 7.5 

915. 00 



. 
Oil Field Research Laboratories 

RESULTS OF PERMEABILITY TESTS 

TABLE I 

Company__;:.=· -=t=in"--=-&-=E:=n.-.sm=ie.!!..!lngeCl,.!Ul!.r ___ _,._r.ease,_--=lt=•-==ea.,_,,,e::..,_. ---- Well No_l __ 

Sample Depth, Permea bill ty Feet of Core Permeability 
No. F eet Millidarcys Capacity F t. Cum. F t. Ft. X Md. 

1 90?.80 12. o.,s o.,.s 4. 20 
2 908. 23 l!S . O. · 0 0. 1, 6.oo 

' 908.62 $4. 0. ,7 1. 12 19.99 
909. 00 11 . o. 2 1. 54 i.. 62 

' ·909. 45 3.1 0. 20 l , 74 0. 62 
6 909.?S 11. o. ;2 2. 06 3.52 
7 910. 06 57. 0. 38 2. 44 21. 66 
8 910. 60 8~. o.io :,. 04 ,1. 60 

,11. 12 41. o.so , . 54 20 • .50 
10 911. 62 14?. o.sa . 12 8.5 . 26 
11 912. 12 195. 0. :33 4. 4S 64. :,S 
12 91:?. 68 l4S. o.,, 4. 80 so.1, 
ii· 913. ·02 161. 0.3.s s.1, S6 . :,S 
1 913. 35 121. 0. 20 S,3S 24. 20 
lS ,1,.81 110. 0. 88 6. 2J 96. 80 
1, 91 . 42 6). O·. )O 6,5) 18. 90 
17 914.95 9,. 0. 30 6.a, 27. 90 
18 91i. 40 . :, 0. 60 7. 43 2. $8 
19 91 . O) 1.1 0.2, 1.68 o. 43 
20 916. 30 1. 7 0. 2, 1.93 o.43 
21 916.60 1. 8 , o.is e.2e 0. 63 
22 91.?. 07 0. 89 o. 0 8. 68 0. 36 
2, 917. 3:, 2. 2 o.,o 8. 98 o. ~6 
2 9,17. 72 o. 89 o.so 9. 48 o. 45 
2S 918. )0 l. . 4 o. 40 9. 88 0. 56 
26 918. 58 o. 68 O. )O 10. 18 o.a1 
27 918. 90 o. 84 0. 40 10. se 0. )4 
,8 919.40 o.a:, 0. 35 10. 93 0 . 29 
29 919.90 0. 60 o. 6, 11. 58 o.,, 
)0 920. 2.s X .p. o.4o 11. ,a o.oo 
31 920. 83 0. 39 o.,o 12. 48 0 . 20 
)2 921. 28 2. 1 o. 4o 12. 88 o. 84 
J? 921. 60 tmp. o. 40 lJ. 28 o.oo 

922. 10 2. 0 o.so 1i .. 1a 1. 00 
35 922. 50 0. 82 o.4o l . 18 o.,, 
36 922. 91 1. 3 o.4o 14 • .S8 0. ,2 
)7 ,2,.,, 0.55 o.so lS. 08 0. 28 
38 9~i -s1 0. 60 o. 4o lS. 48 0. 24 

'' 92 -. 20 0. 51 o.so 15. 98 0. 26 
40 924. 79 o.as o.4o 16. :38 0. )4 
41 92s.02 o. 43 0 . 20 16. S8 0 . 09 



Oil Field Research Laboratories 

SUMMARY OF PERMEABILITY TESTS 

TABLED 

. Company:~__aULlillarlll,..Jt ... in-......1&1111....i .. iillDw•-m""'i..,.Q111i~«------'-r.eJ1se..e _______ Well No-=1 __ 

Depth Interval, 
Feet 

907. 6 - 14.70 

914. 70 25.lO 

906. 00 • 91 .oo 

Feet of Core 
Analyzed 

Average 
Pe:rmeabillty, 
Millldar,cys 

85. lG 

Permeability 
Capacity, 
Fit. x Md. 

539. 06 



Company Martin A E;nem1nga 

Sat. Depth, Effective 
No. Feet Porosity 

Percent 

6 100. 01 lS. 8 
1 909. 2? 13.1 
8 910. 37 14. 8 
9 911. 48 is.a 

10 912 • .SO 11. 2 
l,,l 91,. 68 18.S 

P- 12 91 · .62 18. 3 
12 914. 7? 18.4 

P-13 91$. 6? 16. :, 
1:, 91.$. 82 18. 8 
14 916.92 1i. 2 
15 918. 12 l .S 
16 919. 21 1s.1 
11 920. 68 1s.s 
18 921.98 16. 4 
19 923. 22 16 . .S 
20 924-52 14. 4 

Oil Field Research Laboratories 

RESULTS OF SATURATION TESTS 

TABLE Ill 

Lease Jleeoe 

Percent Saturation Oil Content, 
Oil Water Total Bbls./ A. Ft. 

40. 0 39. lf 79. 4 491 
)$. ? 41. S 71. 2 380 
37. 9 ,1.1 ?.S. 6 i.11 4). 6 23.9 6?.S 53 43.5 2,S. 4 68.9 580 
~2. 6 ii. t+ 69 .0 611 

- 49. 4 69? - -46. 4- 20. 9 67. 3 tl 49.5 - -46. 9 )2. 4 79. 3 684 so.a i!o.s 80. ? 6?0 
42. 7 S.4 88. 1 480 
~-9 44.1 s.s .o 498 s4. 6 25. 4 79. 0 64.S 
5 ·.9 30. 2 &.s. 1 698-
40. 8 37. 1. r,., 121 
39. 0 48. 3 87. 3 )~ 

Well No.~1~------

Feet of Core Total Oil 
F t. Cum. Ft. Content 

Bbls./Acre 

1.. 12 1 . 12 sso 
0. 94 2. 06 :JS? 
0. 98 3. 04 426 
1. 08 4. 12 m o.,a 4. 80 ,,,. 
1. 43 6. 2) 8?4 - 0 . 30 6 • .S3 209 
0 . 1.s 6. 68 99 
0. 60 1. 28 3'16 
0 . 20 7·. 48 171 
1 • .S.s 9. 03 1, 039 
1 . 10 10. 1, S28 o.as 10.98 423 
l . ?S 12.13 1.128 
1 . :30 14. 0, ·9(11 
1. 30 15. 33 680 
1.. 30 16. ~) ,;6? 

Tot al .. ... -.. 9.211 



Company •- ... u u. ua""""'1nger 

Depth Interval, Feet of Core Average 
Feet Analyzed Percent 

Porosity 

907 . iS • 914. '10 6 . 53, 16. 2~ 

914.70 • 925. 10 10. 10 15. 94 

oa.oo .. 915. oo 6. 33 16. 21 

Oil Field Research Laboratories 

SUMMARY OF SATURATION TESTS 

TABLE IV 

Lease neeos 
I 

Average Average 
Percent Oil Percent Water 
Saturation Saturation 

41 . 03 32. 25 

46.99 35. 69 

41 . 09 31 . 43 

Well No 1 

Average Total Oil 
Oil Content Content 
Bbl.IA. Ft. Bbls./Acre 

519 3 , 387 

583 5 , 88 

524 3,Sll 9,2 



l.. _____ .., .. _. ... _ ... _..._._ _ _...,.._.,. ______ iiliill __________ Oil Field Research Labor:tories 

Company Martin and lllnSl?iinger 

Sample 
I 

Depth, 
I 

;Effective Original Oil Saturation 

I No. Feet Porosity Percent 
I 

Bbls./ A. Ft. 
Percent 

0,. 01 1e.a 41 . 9 498 
09 . 12 14. 2 35, 1 36'1 

8 I 910 . 20 15.,2 ,e.e 458 
11.32 16 2 42. 5 535 

• • 10 912. 37 1v. 2 4:4 . 6 595 
l l 913. 52 18. 2 4.2. 8 005 
12. 914. 62 18. 3 49. 4 6911 
l3 91!3- 67 16. 3 49. 5 62G 
14 916. '1'1 17.l 50. 8 6114 
l-5 917,9'1 14 . 8 41. & 477 
16 91~ . 07 15 .. a 42. 8 625 
1'"1 920. 52 1e.o 52. 0 644 
18 921 . 82 l&.o 55. 5 689 
lt , 9&. ov 16. 5 41. 9 53-'1 

24. 58 14. 2 58. 2 422 

fot .f oe.1·•. ou-1,1.c c. * ... *• • TlA t.~'l'llmi !l 

RESULTS OF LABORATORY FLOODING TESTS 

TABLE V 

Oil Recovery 
Percent I Bbls./ A. Ft. 

,.e 93 
3 . 'l 41 
5. 8 68 

10. 2 128 
1a. 2 2~ 
1,.2 .201 
20, 2 283 o.o 0 o.o 0 o.o 0 o.o 0 o.o 0 o,o 0 o.o 0 o.o T 0 

,r 
r r<,oov1red at passtng water· t 

I 
I 

·1 

I 

'· 

Leas 

I 

aesce Well No. l. 

Residual Saturation_ I Volume of Water 
% Oil 

I 
% Water j Bbls./A. Ft. Recovered 

cc• 

34 . 1 56. 4 
Sl.4 e.o .o 
33 . 2 65. & 
3:,3-5 sa.a 
26. 4 ea. & 
20. e oo.o 
29. 2 61 . 8 
49 . a oo., 
50 . 8 32. z 
41. 6 46. 8 
42.8 45 . 6 
sa .. o 38.'1 
55. 5 32. 7 
41.9 41.? 
58.,2 01.e 

405 
346 
392 
4:07 
352 
404 
414 
62& 
874 
4'1? 
525 
64& 
689 
53? 
422 

l' (! 0 ()VG~ 3 • 
,ll cont~1n1 

. 

10 
l? 
56 u , 

161 
112 
160 l 0 

0 
0 
0 
0 ~. 
0 
() 
0 

I 
Effective I Initial Fluid 

Permeability, Millidarcys P roduction Pressur 
o Lbs./Sq. In. 

-

o.ssa I so o.sai 30 
1. 75 :,.oo ao 

10. 18 10 
, ·. 93 15 

10. 4? .lO 
Imp. gg~ !al). 
Imp. 50f. 
lt1p. 50~ 
Imp. 
~p. 50~ 
tmp. 50.,. 
tmp~ 5or 

11 . 



Company _,.. •••• :v, MMvw•u.au 

Depth Interval, Feet 
Feet of Core Analyzed 
Average Percent Porosity 
Average Percent Original Oil Saturation 
Average Percent Oil Recovery 
Average Percent Residual Oil Saturation 
Average Percent Residual Water Saturation 
Average Percent Total Residual Fluid Saturation 
Average Original Oil Content, Bbls./ A. Ft. 
Average Oil Recovery, ,Bbls./ A. Ft. 
Average Residual Oil Content, Bbls./ A. Ft. 
Total Original Oil Content, Bbls./ Acre 
Total Oil Recovery, Bbls./ Acre 
Total Residual Oil Content, Bbls./ Acre 
Average Effective Permeability, Millidarcys 
Average Initial Fluid Production Pressure, p.s.i. 

Oil Field Research Laboratories 
SUMMARY OF LABORATORY FLOODING TESTS 

TABLE VI 

Le11se Reece 

901 . 65 • 914 . 70 
6~ 

16~ 
41. 40 
10.M 
.&.....06 
62.tOo 
95. 12 

525.. 
1M. so. 

3,:427 . 
883. 

2 , 544. 
.,6 

19~3 
NOTE: Only those samples which recovered oil were used in calculating 

the above averages. 

Well No. _ _.l_. _____ _ 

908. 00 - 915.00 
6.Ja 

16. 29 
41. 38 
10.49 
30.89 
62. 38 
93.27 

1i2.L 
us. 
389.. 

3,253. 
Ml. 

2,402. 
4.70 



.. 

Sample Depth, 
No. Feet 

6 908 . 07 
7 909 . 27 
6 910 . 37 
9 9ll . 48 

·10 912 . 50 
11 91$. 68 
12 91 . 77 
13 915. ae 
l4 lo. 92 
15 91 .12 
16 919 . 21 
lV 92 . 68 
l.8 .21 . 98 
19 g . 22 
20 '924. 2 

Oil Field Research Laboratories 
RESULTS OF WATER DIFFERENTIATION TESTS 

TABLE VII 

Well No~l'--_ 

Chloride Content Percent Water Saturation 
of Brine in Sand Conna,te Drilling & Total 

ppm Foreign 

3 , 000 o, eoo 
34 , 900 
29 , 400 
28 , 600 
:,0 . 100 
42 ,000 
33, 900 
3 , 200 

, 400 
37 ,000 
42, 00 
49,300 
44 , 000 
41 ,100 



11 

Oil Field Research Laboratories 

SUMMARY OF WATER DIFFERENTIATION TESTS 

TABLE vm 

Company_--1M111J.. 8a· ... r-1t....iiMn+--'& .......... E ... o ... am ..... 1 .. n ... gD->ia,...F _____ Lease._~R~ e-•-C:~e~--- ---- Well No __ l_· __ 

Depth Interval, 
Feet 

07. 65 - l4. 35 

914. '70 • 925 , 10 

908 . 00 • 915. 00 

Chloride Content 
of Brine in Sand, 

ppm 

Average Percent 
Connate Water 

o t.e: ppm - pa.rt• p r ill ion. 

Average Percent 
Drilling & 

Foreign Water 


