OILFIELD RESEARCH LABORATORIES

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

July 23, 1980

Mid-States Petroleum Corporation
P.0O. Box 1+02
Paola, Kansas 66071

Gentlemen:
Enclosed herewith is the report of the analysis of the

rotary core taken from the Nelson Lease, Well No. 3, Miami

Co;nty, Kansas, and submitted to our laboratory on June 20,
1980. _

Your business is greatly appreciated.
Very truly yours:
OILFIELD RESEARCH LABORATORIES
Sanford A. Michel
SAM/tem

5 ¢ to Paola, Kansas

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



Oilfield Research Laboratories

GENERAL INFORMATION & SUMMARY

Company  Mid—-States Petroleum Corp. Lease Nelson Well No. 3

Location SE i’

Section__ 31 _ Twp__10S pee 2LE County_ Miami swte ___Kansas

m‘m M - - - - - - - - - - - - - - -

Name of Sand =« = =« = o o o o o o o 7 e .. Cattleman
TOPOLCOT® = =« = = = o = o = = o o o o - 588.0
Botomof Core = = =« - o o o o o = = o o « = 618.0
Topo?Sand « o - - <+ o o o = o = = o o - = 588.0
Bottomof Sand = = = = = <« <« o - & = = = + 616.3
Total Feet of Permeable Sand - - - - - - -(Tested) . . 25.7
Total Feet of Floodable Sand - « = = = = =« « « « =« = 21.6
e st St _—
) Millidarcys
0- 10 Le3 Le3
10 = 50 6.0 10.3
50 - 100 8.0 18.3 o _
100 - 200 6.0 Rle3
300 - 40O lek 2547
Average Permeability Millidarcys = = =« « = = « = = = 764
Average Percent Porosity = « « =« o = = o = o = = 2le5
Average Percent Oil Saturation = = = = =« « = « = = = 5349
Average Percent .w.m Saturation =« <« = <« - - - o - = 22.5
Average Oil Content, Bbls./A.Ft. = - = =« =« = <« « =« =« = 916, .
Total Ol Content, Bbls./Acre - « = o = =« o = = o = 25,385,
Average Percent Oil Recovery by Laboratory Flooding Tests - - . - Tely
Average Oil Recovery by Laboratory Flooding Tests, Bbls./JA. Ft. - = - 132,
Totsl Oll Recovery by Laboratory Flooding Tests, Bbls./Acre - - = = 2,854,

Total Calculated Oil Recovery, Bbls./Acre -~ - « = - - « - o9€€ "Calculated Recovery"
Section.
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The core was sampled and the samples sealed in plastic bags by

a representative of the client. The core was reported to be from a

virgin area.

FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval,

Feet

Description

588.0 =
589.7 =
592.1 -
593.7 -
594e3 -
597¢1 =

604.,0 -
6120 7 -

61346 -
616.3 -

589.7
592.1
593.7
594.3
597.1
60.4.0

612,7
613.6

616.3

618.0

Brown slightly calcareous sandstone.

Brown and.. gray laminated sandstone and shale.
Brown calcareous sandstone.

Brown and gray conglomeratic sandstone and shale.
Brown calcareous sandstone.

Brown and gray laminated calcareous sandstone and
shaleo .

Brown calcareous sandstone.

Brown and gray laminated calcareous sandstone and
shale.

Brown calcareous sandstone with coal streaks.

Brown and gray conglomeratic calcareous fossiliferous
sandstone and shale. :

LABORATORY FLOODING TESTS

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

a total recovery of 2,854 barrels of oil per acre was obtained from 21.6

feet of

sand.

The weighted average percent oil saturation was reduced

from 58.2 to 50.8, or represents an average recovery of 7.4 percent. The

weighted average effective permeability of the samples is 6.48 millidar-

cys, while the average initial fluid production pressure is 23.9 pounds

per square inch (See Table V).
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By observing the data given in Table IV, you will note that of
the 28 samples tested, 22 produced water and oil, and 3 samples produced
water only. This indicates that approximately 79 percent of the sénd
represented by these samples is floodable pay sand.

CALCULATED RECOVERY

It would appear from a spudy of the core data, that efficient
pfimary and waterflood operations in the vicinify'of this well should
recover approximately 6,130 barrels of oil per acre, This is an average
recovery of 284 barrels per acre foot from 21.6 feet of floodable sand
analyzed in"thislcore.

These recovéry values were calculated using the following data

and assumptions:

Original formation volume factor, estimated _ 1.04
Reservoir water saturation,percent, estimated 10.0
Average porosity, percent | \ 22.8
Oil saturation after flooding, percent 50.8

Performance factor, percent, estimated L5.0
|

Net floodable pay sand, feet 21.6




06°6¢ Z280T Lele €°T ey 2¢8 28 te 89 ¢°81 L°GT9 82
09°¢cat T 192 T 4% 620T 29 1T T¢ 0°92 G*%19 L2
00 °*%4 02T 0°*6z | 6°0 *09 NEET €L 0T €9 £elLe €19 92
06°L9 8hg °%2 | L°O *L6 rARAN 2L OT 29 2°62 G°219 G2
00°THT G621 f1°¢€z | O°T *THT TTAN 9. 0T 99 G°*he G°TT19 Y2
00°€4T €1TT feee 0°'T *EoT ETITT 9/, 9T 09 6°¢€2 G *0T9 €e
00°40T 64%1T 1*12 | O°T °60T 6YTT 6L 2 €9 Ge¢ee L*609 2
00°€91 0T 1*02 | O°1 *€9T 01 Gl LT 89 A X4 G *809 T2
00°9¢ L8 °6T| O°T *9¢ 1.8 G9 T i 802 8°L09 02
00°¢z G20T °8T}| 0O°T *€e G201 69 €T 9¢ 9°¢ce G °909 6T
00°69 64%TT WelT ] 0O°T *69 64%TT 0L L €9 G°ce G*°609 8T
00°81T rAANN 9T} O°T °8TT rAANN 1. - OT 19 L€ G *109 LT
00°21 (0144 6T | O°T 2T 0]44 06 LY en 6°G1 9°€09 91
* 7L0T N1 O°T * 1L0T 6L 8T T9 L2z G209 T
00°1¢ LY €T ] Or1 *1¢ LY 2L T T¢ 9°6T 9°T09 T
* TLG 1°2T] O°T * TLS 88 8% o% 8T ¢ *009 €T
ofr*H €8 W*TIT | O0°T UM €8 GL e T¢ 0°Te 9°664 A
00°€T 164 7*0T| O°T €T T6L NES) 82 94 28T G *869 1T
T9°0 €Ll 16 6°0 89°0 648 €L 6T g G*02 G °L6S 0T
09°¢8 220t g8 T°1 *9.L 626 T T LS 0°Te ¢ *969 6
00°9¢ L68 1oL 0°1 *89 L68 GL 2 | %¢ 12 G669 8
02 °*6¢ G69 19 L*0 *9¢ €66 Gl T2 e L°ge G 169 L
00 *6% Lzl L*G L*°0 *0L 6€0T 2L 1 89 T°€2 G *€69 9
06 * %S 898 0°S 6°0 *19 196 €L 9T | LS 8°T2 G °269 q
08°8 ALY T 1°1 0°8 €6 6 T¢ o% 6°G6T G °*T6S yi
TO°0T 669 0°¢ €°T L*L 8¢cq 68 1 LY Al G°91 9°064 ¢
o8 €ee LT L*0 2T 29Y L8 2q G¢ 0°LT 9°684 2
00°€€T TL2T 0°1 0°T *eet TL2T L, 6 g9 262 G *88¢ T
.WMQM &M% jusjuoc) 3 tuny 4 ‘K 3 V/siqg | 1801 | Ieep o mﬂowwwﬂ.% 1994 ‘oN
‘wiad IO [e10], puss jo 309 4 ‘uwed jusjuod 10 uoneInjes UG d aAnOap A ‘pdag ardwes
*STOEUTe3qOUN oTdues AJT{LqeoWiod  SAIONx
¢ ‘ON [I*A UOS ToN 9s837] UOTJeJI0AI0) WMo10X19d SO3E45-PIN Auedwo)

g-1 3a1dvL

SLSAL ALITIEVINIEC B NOLLVINLYS JO SLINSTA

sepoini0qe"] Y2I0959Y PIeYI0




g L°ST19 82
°LY G 19 L2
A €19 9z
*CET G°219 62
°TL G°119 2
*6TT G019 £€e
*LL L*609 ce
6°6 G °809 T2
* 82L09 oC
* 89 G *909 6T
*6 ¢°509 81
*L2 G°109 LT
* ~ 9°€09 9T
2T G°209 qT
* 9°109 T
* ¢ °009 €T
%* 9°664 Al
* G *869 1T
AR G °L6S 0T
‘L2 G *969 6
T°¢ G969 8
*Th G *N64 L
T G €68 9
*T¢ G269 g
*duT G *T6S gl
edury 9°064 €
69°0 N 9°684 Z
*96 G°88¢% T
ALTTIGVEINYEd TVOILYHEA
_uh”_mom QMW juajuo) '3 ~wmn)) 34 . ‘I 14 V/ 's|qg 1830 1, e pm o Mﬂ“ﬂﬂ“ﬂ 1094 ‘ON
‘uad [fO 1ej0, pues jo 3904 s Jusguo) 110 uonyeInjeS JUaS g sanpay g ‘pdag ardweg
*5Tqeutrelqoull o[dues AJFT[LaeomIsd *dLONx
¢ ONTIeA uos TaN oswe] UOT1eI0d.I0) UMST0I39d S0qe4S—-pTN  Avedwed
g9-1 3'19VL

SLSAL ALITIHVIREId ® NOLLVANLVS JO SLINSTd

$0104010407] Yoi0ISY PPet}jI0




¢Geeéee

916

Gg*ze 6°€4 G°T2 Lele €°9T19 - 0°88¢
00€¢¢T T80T 2°¢T 2°69 G*°€z. €°2T €°919 = 0°%09
¢80‘2T G8L 6°62 Le6M 0°02 HeGT 0°%09 = 0°884

apvy/slad W v/1ad uopemyes uopeINyes &ymor0d
uNRuoed) ANuo) 1o JNBM JUNId no UNI3g 3B0IIG pazieuy pE T o
o Te10L aferay aferoAy aBuIAY aferaAy 28300 JO 3294 ‘Tearsjul Widaq
[
2€°€96 T 9L L*Gz2 €°9T19 - 0°88¢
O 65H¢T L°8TT €21 £°9719 = 0°%09
26°€£04 9°LE ¢t 0°*%09 - 0°88¢
PN X A SLO18PITIN
Lypede) ‘Kyqesuirad pazdeuy ool
LyiqeeuLiad aBeIdAY 0D Jo VI ‘Teazaya] |dsQq
7 ONTPM TS ToN os89] UO TTeI00I0) S T0I19d So91830-P I Aaeduio)
oI S1avl

SISEL NOLLVIALVS ¥ ALITIAVINEId X0 XEVHRNAS

$3110J010407 4240353y PIPYIIO



TI0 (SNPERI SUMMITOD [IRS YOTYM sdures GINOIY) 3098a Sumseed £q PEUTULINSd—es
*£IBACOGI IO WMUIIXPUI JO JUWIF} I} I8 PAIIACOI IFEM JO SUUN[OA—,
‘ISWHUO IqNO—3ID  :SNON

a - 0£*0 8T 6L €¢ Gq el € LEB 84 9°8T L°GT9 8e
0T 06°9 119 826 49 oY TOT g 620T T4 0°92 G*HT9 L2
0T 86 °H¢ STA| STIT| 8¢ €S 012 0T GzZeT €9 T°L2 €19 92
GT AR 00¢ LMOT| G¢€ ui GqT 8 202t 29 0°62 G*2T9 G2
0z L8°0T ote TETT| L€ 64 MET L Go2T 99 Lehe G¢*119 42
02 €€ CT LHE TOOT| &€ gl 11T 9 2TIT 09 6°¢2 ¢*0T9 €z
02 6 €T 8€¢€ 816 6¢ rAS TOZ TI 6MTT €9 G ¢z L *609 22
02 GT°6 962 086 6¢ yie ¢l Y €60T 8¢ wege G *809 T2
02 A L62 €L oY -~ ot 6 9L8 | S 6°02 8°L09 0z
¢z 20°2 €Nt L18 LA ¢h 002 T LTOT 9¢ o€ ¢ *909 6T
02 0L°S 29T LTI0T| 8¢ 9 LeT L TIT €9 €2 ¢*G09 8T
0z 6%°0T z6¢ 256 A 29 ¢9T 6 LITT 19 9°¢2 ¢ *109 LT
19 0€°0 2e LES LY €Y 0 0 LEG e T°9T 9°€09 9T
of | Lé6°0Q 29. 988 ot 4 LT 0T 090T 19 22 ¢ *209 ¢T
- *duT 0 691 oY 1€ 0 0 69% € G°6T 9°109 T
- *dut 0 699 0¢ 6¢ 0 0 69¢ 6¢ 8°8T ¢ °*009 €1
19 ¢T*0 1 GGl 9t LY %19 Y 618 T4 L*02 G 664 rAl
o€ 09°0 ¢ Y10L G€ 6% 00T L 08 99 G°8T G * 864 TI
0¢ 0€°0 €2 ¢18 6¢ TG 8% € €98 e 9°02 G*L6S 0T
0z (o) 2T 208 ™ 61 €T 8 €¢6 LS T°12 G *969 6
G2 26°2 64T 128 oY 61 48 g G06 yi 9°T2 G°*G64 8
0z rAR® €6T 208 09 NRi 28T 0T 1186 ¢ Gg*¢e G *H64 L
0€ 29°2 €T 016 o K AN L G€0T 89 0°€2 G * €65 9
G¢ 26°0 €¢ o8 T 0% 81T L 196 LS 8°1e G °264 “
o] GT°0 1T L6M g oY 0 0 L6M o 0°9T G164 i
0% ¢T°Q TT 8€6 64 ™ 0 0 8€¢ ™ 6°91 9°06% €
- odwt 0 29% ¢ G¢ 0 0 PASH| G¢ 0°LT 9°689 2
¢z 06°¢ 2z 686 Al T4 2Lz 1 T92T ¢9 0°G2 G *88% T
uy/'bs/sq] 0 J9j8 M\ o
AMSsAd +e8A2ICPIITN PAIBA0RY | }d V/'s1ad % % 34 °V/'s1ad % ‘W v/ s1agd % U] .
| M | DU N -
—wﬂ__u.n. R sumop uoRBINIES [BNPISAY £1340299 110 uoprINES 10 [PUISLIO i
¢ ON TIoM UosToN ol T0T7ea0dI0) UMAT0I10d SoqedC—pI o wed
Al FIEVL

SISAL DNIGOO'IA A¥OLVEOEV] JO SLINSEA

$9110}010qD7] YD1D35IY PIOYIO



‘safeldae Jaoqe Yy

BURBINOIEd UJ PISn 3IaM [J0 Paiaa0dal yYdiym sajdwes asoyy LuQ SLLON

6°¢2 7°0C 0 "¥¢ “I'sd ‘ainsseid UONINPOsd PiNLd [eNfuU] ¥edaay
S e 0600 T SA2IBDHITN ‘AN[IqeauLIag 2A1D03JT d3elaAy
HLCBT “CHOLL MRS 35V/519d 151093 TI0 PRl 510
*Mage es9 L Z0Z T 315y /319d ‘F3A059H 110 (0L
*gze e *G62 T *TT6'8 210y/51Qd ‘WUAU0D 10 [BUIBUQ (%01
*L68 AT *TEQ W V/'SIqd juau0) 110 [Enpeoy a8eaany
*2feT *HeET ‘621 ™ V/51qg ‘A13A00aY (10 aF%1aAY
6201 *T80°T *096 " v/ 9198 V603 110 RUBHO SFeIaAY
8°06 2°06 16 “Uoneimvs P (ERPISY (SI0L Yaeodad aFeieay
0°0Y c*gc T o4 UOREIMBS INEM [SNPEIY U1l SBEIAY
8°0¢ . 6°*TS C*6M uonwINES (IO [SNPSIY IUNISJ aFeaAyY
el gL G*L £334003Y 110 WA 3BeID. Y
289 265 8°9¢ UOREINIES (|0 [FWIBHO 1USAd AFesaay
g8°ee ‘ G ¢z LeT2 Qyporog udiag WPV
9°T2 Al £°6 paRriEuY 310 J0 194
T°9T9 = 0°55% 7919 = 0709 OO = O0TR Vad TS 08
ON 1194 qom._”o,z kit UOLFEeL0da0 D ESm.Ho.Hpmm CERRIsr =R Auedwo)

A T14VL

§1831 HYNIGOO1d ANOLVIOUVT JO XUVRHNAS

$3140J010907 4210950y PIOYNO



Oilfield Research Laboratories
RESULTS OF WATER DIFFERENTIATION TESTS

TABLE VI
Company Mid-States Petroleum Corpe ;... Nelson Well No. __3
Sample Depth, Chloride Content Percent Water Saturation
No. Foet of Brine in Sand Connate Drilling & Total
ppm Foreign
1 588.5 49, 507
2 589.6 21,410
3 590.6 20,712
L 591.5 22,647
5 592+ 5 35,345
6 593.5 42,607
7 59405 31,077
8 5955 33,030
9 596.5 37,578
10 597« 5 39,835
11 598+ 5 32,036
12 599.6 29,779
13 600. 5 21,190
14 601.6 23,842 \
15 602.5 33,117
16 603.6 24,697
17 604 . 5 5k 5 4LOL
18 605, 5 58,691
19 606.5 43,793
20 607.8 51,603
21 608, 5 28,435
22 609.7 29,621
23 610.5 27,165
2L 61l.5 50,673
25 612.5 24,813
26 613.4 38,742
27 6145 40,803
28 615.7 37,499

Note: ppm — parts per million






