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OILFIELD RESEARCH LABORATORIES

536 NORTH HIGHLAND - CHANUTE, KANSAS 66720 - PHONE (316) 431-2650

September 18, 1981

Glenn Caldwell

P, O. Box 42

Garnett, Kansas 66032

Gentlemen:

Enclosed herewith is the report of the analysis of the
rotary core taken from the Nickell Lease, Well No, 10,
located in Linn County, Kansas and submitted to our
laboratory on September 4, 1981,

Your business is greatly appreciated,

Very truly yours,

OILFIELD RESEARCH LABORATORIES

Sanford A, Michel
SAM/kas

5 ¢ to Garnett, Kansas

- REGISTERED ENGINEERS -
CORE ANALYSIS - WATER ANALYSIS - REPRESSURING ENGINEERING - SURVEYING & MAPPING - PROPERTY EVALUATION & OPERATION



Olifield Ressarch Laberateries
GENERAL INFORMATION & SUMMARY

© Company Glenn Caldwell _ Lease Nickell ﬂ‘Nbﬁ-%o
' Location 500' FEL & 150' FSL N% NWk
Section 22 tup.__ 205 Ree._ 22E  Coumy Linn ‘ sme ___Kansas
. Elevation, Feet
. Name of Sand Squirrel
Top of Core 507.0
Bottom of Core 545.0
Top of Send 507.0
Bostom of Sand 544.0
" Total Feet of Permeable Sand 27.2
Tous! Feet of Floodable Sand 12.4
L - omn
Millidarcys »
0 - 10 9.3 o 9.3
10 = 20 6.2 15.5
20 - 30 6.8 - 22.3
30 - 50 2.8 25.1
70 - 75 1.4 26.5
150 & Above 0.7 27.2
" Average Permeability Millidercys 23.0
Average Percent Porosity 18..2
Average Percent Oil Saturation 33.4°
. Average Percent Water Saturation 45,0
Average Oil Content, Bols./ A. Fr. 475.
Total Oil Coptent, Bbls./ Acre 14,871,
Average Percent Oil Recovery by Laboratory Flooding Tests 9.9
Average Ol Recovery by Laboratory Flooding Tests, Bbls./ A. Fr. 153.
1,893.°

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

See "Calculated Recovery"

Section
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‘The core was sampled and the samples sealed in plastic bags by a
representative of the client; Fresh water mud was used as a drilling

fiuid.

FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval, Description

. Feet -
507.0 - 511.2 Grayish light brown shaly sandstone,
511,2 - 515,1 = Alternate layers gray shale and light brown sand-
stone, |
515.1 = 515.5 Gray shale.
515.,5 - 517.2 Light bro@n saﬁdstone.
517.2 - 517.8 Grayish light brown shaly sandstone,
517.8 - 518.8  Gray shaly sandstone. |
518.8 - 519.3 | Light brown sandstone,
519.3 - 520.1  Gray shale.
520,1 - 521.6 Grayish light brown shaly sandstone,
521.6 - 524,2 Alternate layers gray and brown shale and sandstone,
524.,2 - 526,3 ~ Grayish light brown very shaly sandstone.
526.3 - 526.7 | Gray and brown laminated shale and sandstone.
526.7 = 527.4 Grayish light brown shaly sandstone,
527.4 - 528.0 - Gray shale,
528.0 - 529.3 Brown sandstone,
529.3 - 530.3 Gray shale,
530.3 - 530.6 Grayish light brown shaly sandstone.
530.6 = 532.1 Gray shale.
532.1 - 532.0 Grayish light brown shaly sandstone,
>532.0 - 533,0 | Brown sandstone,

533.0 - 533.3 Gray shale.
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'533.3 - 533.7 Brown sandstone,
533.7 - 534.5 Gray and brown laminated shale and sandstone,
534.,5 - 538.4 Brown sandstone,
538.4 - 538.8 Gray shale.
538.8 - 540.4 . Brown sandstone,
540.4 - 541.0 Gray shale,
»541.0 - 541,6 Brown sandstone.
541.6 - 543.0 Grayish light brown shaly sandstone.
543.,0 - 544,0 Grayish light brown sandstone.

544,0 - 545,0 . Gray shale,

LABORATORY FLOODING TESTS

The sand in this core responded to laboratory flooding tests, as a
total recoverylof 1,893 barrels of oil pef acre was obtained from 12.4
feet éf sand, The weighted average percent oil saturaﬁion was reduced
from 42,9 to 33.0, or represents an'average recovery of 9.9 percent,
The wéightéd'average effective permeability of the samples is 1.90
millidarcys, while the average initial fluid production pressure is

28.5 pounds per square inch (See Table V).

By observing the data given in Table IV, you will note that of the
36 samples tested, 13 produced water and oil, and 4 produced water
only. This indicates that approximately 36 percent of the sand rep-

resented by these samples is floodable pay sand.
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CALCULATED RECOVERY

It would appear from a study of the core data, that efficient primary
and waterflood operations in the vicinity of this well should recover
approximately 3,710 barrels of oil per acre. This is an average re-
covery of 299 barrels per acre foot from 12.4 feet of floodable sand

-analyzed in this core,

These recovery values were calculated using the following data and
assumptions:

Original formation volume factor, estimated 1.04

Reservoir water saturation, percent, estimated _ 25,0
Average porosity, percent ’ | o ‘ 19.7
0il saturétion after flooding, perceﬁt. : ' 35.0
Performance factor, percent, estimated 50.0

Net floodable sand, feet | : 12.4



, ﬁ j . j . 1 1 1
9L € (A4S 9°0¢ 8°0 L*V 06T S6 LL 8T 9°€T1 €°TES 144
GZ°¢ 1387 8°6T €°0 S*L IAAY 99 99 0T 9°81 7°0€s €¢C
0T°LOT cee S°6T L°0 *€qT PLY LS 62 8¢ 8°1¢ 2°628§ A4
0v°€c €0T 8°8T 9°0 *6¢€ LT 99 99 0T ¢z €°8¢9 12
00°0 AN Z°8T L°0 *durx 091 €6 vL 6T /AN €°LCS 0¢
0v°2T Z6 G°LT v°0 °1¢€ 1€ 9L 69 LT S°LT 7°9¢s 6T
6L°6 9T9 TI°LT 1°T 6°8 09¢ 8L ov 8¢ 0°61 €°G¢C9 8T
06°7 AT 0°9T 0°T 6°¥% ATA 08 8¢ Zs L°8T AR XAS LT
00°0¢ 086 0°ST 0°1 °0€ 085 89 vE veE 0°cc AR XA 91
00°¥v¢ PLTT 0°%T 9°1 ‘6T veL LL 6¢C 8¥v L°6T ARAAS 1
60°0 LS I/ ANAN G°0 LT°0 PIT 16 08 1T €°€T AN A At
00°0 9¢Y 6°TT 0°T *dwy 9€V Z8 187 187 L°€ET 2°0¢s €T
00°6 69T 6°0T G*0 *8T LEE oL Ly €¢C 6°8T C°6TS ZT
99°0 Sve P°0T 9°0 1°T SLS S6 6% 9% 1°9T1 - G*LTS 1T
08°9T €LS 8°6 8°0 *T¢C 9TL 78 €e 18 1°8T G°9T¢S 0T
0€°qT LTS 0°6 6°0 LT LS L ve 117 S°8T L°STS 6
00°s¢ 8¢L 1°8 0°T *qc 8CL 8L Z¢e 9% F°o0c 8°¥v1S 8
00°¢c 19% 1°L 0°T °cc 197% €L €y 0€ 8°6T - 9°€TS L
00°8¢ 8IS T°9 0°1 *8¢ 8TS L9 8¢ . 6¢C 0°€c 9°21s 9
02°9T 8LG 1°S 6°0 °8T (AR L ve 0% L°0C L°TTIS S
09°6 899 (A 7 ¢°1 0°8 LGS ve | S¥ 6€ P°81 L°0TS 14
00°0 ZLe 0°¢ 0°1 *durr ZLe 149 69 14 0°%T §°609 €
0L*9 S6T 0°¢ 0°1 L*9 S6T 06 L 91 L°ST S° 8069 [4
0T*°€ 90¢ 0°1 0°1T 1°¢ 90¢ €6 9L LT 9°GT G*LOS T
.W%GMQN% jusjuc) 3w 34 ‘TN 1 v/ siqg | TEIOL | I91BM Iro M_u_momwuuﬂﬂ . 1994 ‘ON
‘wiad ITO Tejo L, puES jo 1994 ‘umag juajuod 11O uonjeINjBS JUINS J EYN LY i ic| pdeg a[dwes
T OT oN oA TISSOTN  ose] TioMpie) UUolD Ausduo)
g-1 3719V.L

SLSIL ALITIEVINIEd ® NOLLVANLVYS JO SL'INSTA

$9140§D10GDT] YIIDISIY PIPYII0



1 | | 1 ] ] | ! ] ]
0v°6 087 €°1¢€ 0°T 7°6 08¥% 78 9¢ 8% 6°CT 9°€E¥S 9¢
00°0 G9¢ €°0¢ 7T *dury T9¢ €6 ¥9 62 9°1T 9°C¥Ss S€
08°L Lze 6°8¢ 9°0 *E€T 6LE 8L TS Le T°8T S°1I¥sS ve
09°6 LG | €°8¢ 8°0 °ZT 12¢ 0L 6¥ 12 L°6T €°0bs 13
08°9¢€ 0vS S°Le 8°0 ‘9% SL9 89 6¢C 6€ A G°6€S 43
00°LC A3 L°9¢ 0°T *LZ 43 A s [4 L°0c¢ 2°8¢€S 1€
0€°G1 LS L*SC 6°0 ‘LT 809 8L 6€ 6€ 1°02 €°LES 0€
00°¢¢ beL 8°¥v¢ 0°1 °zc L SL e | ¥V ¢°1¢ 2°9¢€s 6¢C
ﬁoo.mh 0L8 8°€C 0°1 *ZL 0L8 9L T¢C e v°o0c €°6¢€S 8¢
9€°T 06§ 8°cc 8°0 L°T 8€L Z6 | v¢ 85 79T €°veS Lz
jov°8c et 0°ce v°0 ‘TL 987 €9 A% 1€ c°o0c¢ S*€ES 9¢
00°Le ¥oe 9°1¢ 0°1 ‘LT 14°23 <9 (A% 14 F°0¢ G°C¢€S S¢

. . . . ) ) . Jusdla g .

W_HGMQMW jusjuod T M R W v/ s | 0L oA ro Aysolod ‘ iy o

‘usad 11O Tej0L, pues Jo 3994 “miad jusjuod 1o uonjeInjeg U3 d aanoad pdag ajdweg
T 0T ONTIeM TT=239TN asea’] TToRPTEY UUSTYy — — Auedwo)
€-1 I1EVL —z-

SLSIL ALIIGVINIAd ® NOLLVANLVS JO SLINSHA

s$3u0joI0qDT] -.—U._metw— 1_0::0



TL8' %1 SLY 0°s¥ peEe z°8T €°T¢€ 0°9¥S - 0°L0S
8¥T’6 89 €°Z¥ 8 €€ 5°8T 6°8T 0°7¥S = 9°12S
€ZL'S Z9v 0°6¥ 6°2€ LoLT peZT 9°TZS - 0°L0S
apy/sqg ol v/1ed woReIMmes ooReINies &pozog
O NI g 33003 d pezAfeuy o
nwogﬁh. g«—o g% aPsPAY afelaAy 830D JO 1994 ‘teasjul |ydag
TL°929 2° LT z*LT 0°¥¥S - 0°L0S
9z ¥LY z°8¢2 8°9T 0°p¥S - 9°TZS
Sp°ZST L°%T 70T 9°1ZS - 0°L0S
PH X I SA2I8PUITIN
ed ‘LymiqeauLIad pozATEUY ol
b%%&hw& Sesay 3103 J0 1994 ‘Teazoqur deQ
OT " oNTPM TTooIN 1 TToMPTED UUSTD Aredwod
Il ¥1avlL

SISIL NOILVEALVS ® XLITGVINTId J0 XdVNNAS

$9L10)010qD7 Y210353Y PIRYIIO



710 TeNPIaI STBIU0D RS YOTYM S{dWES YINOIY J9jem Supsed £q PIUTULININd—ee
*£IDA009 [J0 WMUIIXVUI JO U} Y} J8 PATIA0IIL 19J8A JO AUNIOA—¢

INNNURTAN OqNI—3D 990N

- *dury 0 S6T LL 6T 0 0 S6T 6T | z°¢€1 €°TES ve
- *dur 0 Py 8% 0T 0 0 A A 0T | G6°8T 7*0€S €2
g€ €€°0 02 LY SS 8¢ 0 0 1LY 8z | L°12 2°62S zZz
ST 0%°S 08T pLT SL 0T 0 0 vLT 0T | v°ze €82S 12
- *durg 0 oLT L 6T 0 0 0LT 6T | G°TT €°L2S 0z
SC 09°0 0S 622 €L LT 0 0 622 LT | #°LT y°92S 6T
- *dury 0 €96 2% 8¢ 0 0 €96 g8 | T°6T €£°62S 8T
- *dury 0 8GL 62 zs 0 0 85L zs | 8°8T bepes LT
0¥ ST*0 A LOS 6% o€ 89 ' SLS ve | 8°1¢2 AN 971
0€ 09°0 43 666 9% 6€ 8T 6 LEL 8y | 8°6T yezzs ST
- *duy 0 €TT 18 1T 0 0 €TT IT | 2°¢€T AREAS A
- *dwt 0 91¥ A% 0¥ 0 0 9T¥ oy | v €T 2°02S €1
- *durg 0 8Z€ 79 ze 0 0 8Z€ zz | z°6T Z°61S Al
s€ zz*0 ZT ZSy 0S 9¢ YA 0T 8LG 9 | z°9T S*LTS TT
0€ 0Z°T 06 SEY LS 1€ 182 02 9TL TS | T°8T S*9TS 0T
0€ 09°0 o€ vop 1S zZ€ 9TT 8 086 o | L°8T L*STS 6
S€ zz*0 Al 88¥ S9 1€ 9€C qT vEL 9% | €°0¢2 8°¥IS 8
g¢ €€°0 &4 LTV 85 LZ 9% € €9% o€ | 6°6T 9°€TS L
Sz 09°€ 8€T v8Y 85 LZ 9¢ 4 025 62 | 1°€2 9°21S 9
- *durg 0 9€9 9¢ 0¥ 0 0 9€9 oy | s°oz L*TTS g

- *duit 0 LGS Ly 8¢ 0 0 LSS g | 6°8T L°0TS ¥

- *durt 0 ZLe 0L ST 0 0 zLe sz | 0°%T S°60S €

- *duit 0 002 vL LT 0 0 002 LT | z°sT G*806 4

- *durg 0 L0Z LL LT 0 0 L0Z LT | L°ST S*L0S 1

] 8
g eS£0IEPHIIN vouooMNoom ‘W V/s1q9g .uua*B ~MMV ‘W V/s199 % W V/s1ad % JTNVIBS 0
vopopaig | Gmassuiad | 3l by iy | owes
hﬂ_ﬂﬁ sunos uopeIN}Es [ENPISIY £13A009Y TIO uopeanjes [10 [eUISHI0
0T oNTeM TTOYOTN i TTIoMpIeD UUSTDH fmawod
Al I1EVL

SLSAL DNIGOO'Hd X¥0LVIOEVT JO SLINSTAH

$9140}0J0qQDT] Y210353Y PIIYJIO



0 TeNPIAL SUTBIU0D [[RS PIYMA S[dwes YINOIY) I9jem Supmeed Lq PIUTULININd—ee
*£I9A009 [JO WNMWIXEW JO SW} Y} J8 PATIA0IIT I3J8A JO SWNOA—s

*Z0(NTPURO JqNI—I0 990N

- *dury 0 g8LY 6¢ Ly 0 0 8LV Ly T°€T 9°€¥S 9¢
- *durt 0 T9¢ €9 o€ 0 0 T9¢ 0€ A 9°Z¥8S Qg
04 0Z°0 0T LLE 99 LC 0 0 LLE LZ 0°8T1 G*T¥S 1742
- *dwy 0 €ce 6§ T 0 0 g€Cce T2 8°6T £*ovs 1942
0¢ 06°0 0g 6TS 09 0¢ 94T 6 GL9 6¢€ €°¢2 G°6ES Z¢€
- cdut 0 43 174 4 0 0 c¢€ 4 9°0¢ 2°8¢€S 1€
0T GL°0 A (A% 1A°] 6¢ 96T 0T 809 6¢ T°02 £°LES o€
0¢ 0L°8 8¢ 6¢CS 89 A 86T ¢l LTL A% €°1¢ 2°9¢s 62
0¢ 0L*S 761 19872 ¢9 e 9¢¢ T2 6.8 Sq 9°0¢ €GeS 8¢
ov S¥°0 e 0v9 1744 0¢G ¢0T 8 L 89 G991 190 72 58} LC
- cdurt 0 987 €e 1€ 0 0 987 1€ 2°0¢ G°€€9 9¢
- *durt 0 99¢ Py £C 0 0 99¢ €cC g*0¢ G*Z¢ES q¢
ul/’bg/sq1 « 998 M no
AINSSAIS | eeSAOIEDNIIN | POIBACOOY | WIV/SIAEL| % % |waviseg| % | av/isag| % JweoIRg .
woponpoag | Asmiqeening 2eM fyposod wag o8
LS SARSRE swnoA uopEIM}ES [eNpIOY £10A0004TI0 | uopeanes [jo rewsuo | SARYSRE wdsa
5T "oN TIOM TTSYOTN — %1 TTSMPIe) UUS1D ASwedumod
Al TTAVL

SISAL HDNIGOO1d XH0LVEOUVT JO BLINSHA

$91403010q0 Y2105y PIOYJIO



‘sajelans aaoqe Y}

FUREBMOTED U] Pasn 2JM [J0 PAISA0DIL YOTYMm sojdures asoy} A[UQ ILLON

$78¢ JA¥4 L°TE 18'd ‘aunssald uoponpoid PINLA [BTHU] 38BIdAY

6°T vee 1°1 SAOIBPIIUN ‘A}IIGBOUIIA] 2ATINJE 988IAY
*L6279 ‘TL8'¢E *9z¥’e a10y/'siqg uAuo) (IO [ENpisy [e10,

68’1 “0LT'T ‘ezl Y/ 's1qd ‘A194009Y [IO €101
“06T'S “150°C c6yT’E 210y/°S1qd ‘WSIu0d [I0 [eWBKO [8I0L

*805 sche “gcy W V/S19d ‘usuo) 10 [enpissy 3BeIdAy

sccT “c91 c9eT W 'V/'S19€ ‘4124003 (10 8BIAY

*199 *0TL “H6S W 'V/'s19d “Yuajuo) ([0 [BUIBHQ 3BeIAY

9°/8 L°18 €18 uopeInjes pyd [ENPIsay [BI0L VI3 BBIAAY

9° b 1°76 1°L6 UOReINIeS 1BM [ENPISIY JUNIAG IBeIAY

0°¢ce 0°ce z°0¢ uonEINIES [JO [ENPIS3Y JUNIRJ dBeIAY

6°6 P07 €°6 £I3A009Y TIO JURIdJ IBeIdAY

6°2% pecy G 6¢ UoOpEINES [0 [BUIBLIO JURISJ IFeIIAY

L°81 5°02 €°91 4yoand Jusoiad IBerAY

ARAN 1°L €°g pezATeuy 310D Jo 3334
0°%¥S - 0°LOS 0°¥¥S - 9°1ZS 9°TZS - 0°L0S we ‘Earnul wdaa
0T ON T3A TI9OIN bt 11oMpTeD UuSId Aueduiod

SISAl ONIGOOII AXOLVIOUVT J0 XAVNNAS

A ¥1AVL

$9140§010q0] §210353Y P10



, <+ +- 1 i 11 1 i~ ] 1 1 - 1
1 1 I A Aﬁ 1 Sanad anamus I f I “ - 1 1 1
! - f i : 0 1_m_v . I : 1 HHH ]
H H iz fIRSNNSRES fde , ; | T
: o T T + = z HH A, E :
: : %\ L“qu | I SRELE W - m
NN R 5| B B i - s
o E i _w . e W :
L t - | A iR ! ! ”
s ——————— L i e | S
F e + i b - : i Il I T
| HEHERHEIE i W
1 H : { e
HH H HH ] H , ]
: ! ! - W :
H T H g : Al ”
1 1 a5 1 I
il I I T . I
i : i o 7 |
g : W ( : |
: i : A i m
I L
W. ;i T v : 1
. i bt i ﬁ : :
! i 1T W - i
H : - i :
W : m ﬁ W 1
| 4 | | i
i ) SEE T HHEEH
W ﬁil I .,T T W m
- f H |
i HHHHHH W m
T : e ”
; L ; P T
! - L.n_ mEEe 5
- e - =
1 i 2 Es 1 1
o - i 1 I I
T T o 1 H ”
T i HHEH i W
1 T 1 o 2= . .
1 I T a1 28 ”
EEEE [} ﬂ v
R il HEERE T HE
3 : Mm i L MEEE HH
um —— et o
T
{ H
_. : it ee]
h ! ,
1T 1H R |
“ | | | # ‘ | ”
H i ! } 1
{ w B 5 T v 41 1 K
5 H HE° SREREaENl
T B FHH T
Ejanas T I
7
= |
B e HH
I a A
H N :
527 inmnas
1 H H
H o ) : : HH
- n) L3 & " " ]
m N} H 1 o i H e RRSRRRASAREE =
H } I ) m
m_ 4 {1 -l h w
1 i ] 1
T HH T !
i T T paan: | 8 s
4+t t J I ““ — U—.M
I H . T T T w.
FEHH EEEEE I I i | 5 H _
T T HH t = ! H T
e 11T 2 1 “” 1
- —t +H H t T T Z H 1 H
HHH .-ﬁﬂ: [ 1 } ! Fas H H e 9 HH HH ,
HHEMN 1 + 5 i H T mabaas i aaaaamanninane W HHH T
f : 1 338k s a2 \ T H i t t REEN cAREERE T ! ] HH 1
28ss : REsEaseRe \E # £ 4281888 2:BSRAERARASHASS 2

VAITl
NI ‘9dLVM OL XLITIGVANNAd FATLOALAT - --- -~ INHOHHd S INIINEd

N mwoﬁﬁﬁﬂa;mﬂ XITTIGVANNEd —— “« 1¥9 710 CCLVS MALYM




1 B

Ik

T

TS

N

5

i




- REEREE - T
T
! NEE R

- . ; nE ma H T ,
s = i S H 1
T ! T mERE PEHTH PR B
S ! = ; ~
EEle REaE! EERE %. B T ' mEEER O mmnu
1 1 S 11 5 Emae
} } ; HHH

- TR ; T % i ik :
it e HHHHH AR AT v B fan rr
¥ mﬁﬁ H : HHHND £ i ¢ - #.”-H--.. ;
i ] 10 H rﬁ% H- A m%\ B . L |
\m_ﬁum\ HHH a N I HHHH HHH -
1 i 1 s 1 \.JPH L
T 5 S | uMl HH m - \ rH i

o
T
4|
i}
<Lk
-}
|
T
B
T
T
=
T
I

T 1 s
a HHH ;
» 1 w 1 BB P HA
— - T Inne 1
" ] : ! 1 T
8o n T T T T T
i 1 T f
HAL R HH I i &
I B - a
T
, . ! L 3 T m
H 3 T -4 i = 5
t t t t 1 ! ! :
I 1 1 1T 1 1 1 1 i
it 1 uas T




