OILFIELD RESEARCH LABORATORIES

536 NORTH HIGHLAND - CHANUTE, KANSAS - PHONE HE1-2650

August 6, 1968
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Stubbs & Fleming
680 Fourth National Building
Wichita, Kansas 67202
Gentlemen:
Enclosed herewith is the report of the analysis
of the Rotary core taken from the Fulhage Lease, Well
No. 5, Woodson County, Kansas, and submitted to our
laboratory on July 30, 1968.
Your business is greatly appreciated.
Very truly vours,
OILFIELD RESEARCH LABORATORIES
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Carl L. Pate
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Qilfield Research Laboratories

GENERAL INFORMATION & SUMMARY

Company .__Stubbs & Fleming Lease__Fulhage Well Nowo 3
Location 440’ West of Center, NW NW
Section_ 8 Twp.23S _ Rge 16E County___Woodson State_farisas
NameofSand = = = = = = = o o o = o o o = o = = Squirrel
TopofCore - =« =« o = o « =« & = =& =@ = = = = = = 953.0
Bottomof Core - =~ = =« « - « o o 4 + a2 e e a = = 972.5
TopofSand « « = « =« =« = =& = = = @ =2 w o = =mw = 954.8
Bottom of Sand - - -~ - - (A-na;]“yz.ed.) - e e e e e e . 968.5
Total Feet of Permeable Sand - - = « = =« = - « - a «a = = 11.5
Total Feet of Floodable Sand - - - - « « -« <. . - <« =~ « =« 11.5
Distribution of Permeable Sand:

Permeability Range Feet Cum. Ft.

Millildarcys
0 - 40 3.0 3.0

40 - 60 4.1 7.1

60 -~ 80 1.4 8.5

80 & above 3.0 11.5
Average Permeability Millidareys - =« « =« « = =« « « = = = 58.2
Average Percent Porosity - - = = = <« = « o o = = o = 20.6
Average Percent Oil Saturation =« =~ « . =« @ o 4« + o e - a 58.3
Average Percent Water Saturation - -« = « = =« o« + 2 e a = 20.4
Average Oil Content, Bbls./A.Ft. - -+ « = =« o ¢ = o « = & = 930.
Total Oll Content, Bbls./Acre - - = « = o« = o o o o o = 10,686.
Average Percent Oil Recovery by Laboratory Flooding Tests - = . « « = 13.6
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. = = =« = = 218,
Total Oil Recovery by Laboratory Flooding Tests, Bbls./JAcre = = = = o = 2 ’ 507.
Total Calculated Ofl Recovery, Bbls./Acre - -(Rrimary .& Secondary) 3,268.

Packer Setting, Feet - -~ <« =« o o« =« o o o o o - 4 &
Viscosity, Centlpoises @ =~ = - = « o o =« o 2o 2 @« = a =
A, P.LGravity,degrees @ 80 ‘F - « -« = « =« ¢ 2o = o a = =

Elevation, Feet . - - =« =« <« o o « o & a o a = =




OILFIELD RESEARCH LABORATORIES
.
A fresh water mud was used as a circulating fluid in the
coring of the sand in this well, This well was drilled in a
virgin area. The core was sampled and sealed in tin cans by

an employee of Oilfield Research Laboratories.

FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval, Description
Feet _ e
953.0 -~ 954.8 Gray calcareous shale.
954.8 - 955.9 Dark brown fine grained micaceous sandstone.
955.9 - 958.1 Finely laminated sandy shale with very slight
bleeding.
958.1 - 968.5 Dark brown fine grained micaceous slightly laminated

shaly sandstone.,
968.5 - 969.2 Dark carbonaceous shaly sandstone.
969.2 - 972.5 Gray sandy shale.

Coring was started at a depth of 953.0 feer in gray calcareous
shale and completed at 972.5 feet in gray sandy shale. This core
shows a total of 12.2 feet of sandstone. For the most part, the
pay is made up of dark brown fine grained micaceous slightly lam-

inated shaly sandstone.

PERMEABILITY

For the sake of distribution, the core was divided into two
sections. The weighted average permeability of the upper and low-
er sections is 41.9 and 74.7 millidarcys respectively; the overall

average being 58.2 (See Table III). By observing the data given on




.,‘j =
the coregraph, it is noticeable that the sand has a comparatively

uniform permeability prefile. The permeability of the sand varies

from 24 to a maximum of 96 millidarcvs.

PERCENT _SATURATION & OIL CONTENT

The sand in this core shows a very good weighted average per-

cent oil saturation, namelyv, 5%.3. The weighted average percent

respecrively. The weighred average paruent warter saturation of
the upper and lower sections is 19.3 and 21.4 respectively; the over-
all average being 20.4 {See Table TIT). This gives an overall
weighted average total fluid ssrurartion of 78.7 percent. This fairly
low total fluid saturation indicartes some fluid was lest during cor-
ing which was probably oil.

The weighted average oil centent of the upper and lower sec-
fions is 900 and 959 barrels per acre foot respectively; the overall
average being 920. The total oil content, as shown by this core, is

10,686 barrels per acre. (See Table II1).

LABORATORY FLOODING TESTS

The sand in this core responded fairly well to laboratory flood-
ing tests, as a total receovery of 2507 barrels of oil per acre was
obtained from 11.5 feet of sand. The weighted average percent o1l
saturation was reduced from 58.2 to 44.6, or represents an average
recovery of 13.6 percent. The weighted average effecrive permeability
of the samples is 2.26 millidarcys, while the average initial fluid

production pressure is 25.0 pounds per square inch (See Table V).




-4
By observing the data given in Table IV, you will note
that of the 12 samples tested, all produced water and oil. This
indicates that all of the sand represented by these samples is
floodable pay sand. The tests also show that the sand samples

had a rather high oil saturation after flooding.

CONCLUS ION

From a study of the above data, we estimate that approximately
3268 barrels of oil per acre, or an average of 284 barrels per
acre-foot, can be recovered from the area represented by this
core by efficient primary and water flooding methods. The following
data and assumptions were used in calculating the above o0il recov-

ery values.

Present formation volume factor 1.06
Irreducible water saturation, percent 15.0
Primary recovery, percent none
Present o0il saturation, percent 80.2
Average porosity, percent 20.6
0il saturation after flooding, percent 44 .6
Performance factor 0.50
Net floodable pay sand, feet 11.5

This core shows a fairly clean sand section having a very
good oil saturation, a low water saturation and a fairly good

permeability.




LI L L O LTI e - T —— — - O S e E e

06" 9v 969 S'TIT | L°0 L9 8E€6 88 9¢ 29 g°6T €896 Al

00°¥S €86 8°0T | O°T 14°] £86 8L 34 €S 6°€¢C €°L96 11
00718 888 86 0°T L8 888 €8 9¢ LS T°0¢ €°996 01
00° 96 086 8°8 0°T 96 086 8L 6T 6§ v°1¢ £€°5996 6
00 8¢S LS6 B°L 0°1 8S LS6 LL 8T 68 6°0¢ €°¥96 8
00°¥8 ¢00T 8°9 0°T v8 ¢00T SL 9T 68 6°1¢ €°¢96 L
00° TS 956 8*S 0°T TS 956 142 8T 9¢ 0°¢¢ €°296 9
00° T¢€ 998 8°¥ 0°T e 998 ¥8 €T - 19 €81 €° 196 g
00°¥¢C LT6 8°¢ 0°T 144 LT6 Ll | X4 9¢ °1¢ €°096 L4
00°S¢ V10T 8°C 0°1 S¢ Y101 €8 1¢ 29 1°1¢ €°656 €
06° 9% S¥9 8°1 L0 L9 (A4 Vi 9T 8§ G§°0¢ €°8G6 (4
00° S¢S (A4S Tt T 0s Lyl Sl LT 8S 9°9T v°G9S6 T
.ﬂ.ﬁm hw RIION M ) W TN W V/siqg | 9L | 99em IO .Mwomw.ww 1904 ‘oN
‘uuad RO eloL PUES JO 3334 ‘*mma g juajuc) 10 uoneImes JuadIa s >Woowm_ ‘qmydaqg apdues

G ONTPA ageEyTng  °sedl SUTWSTT & SqUUIS — Auvedwo)d

g-1 319V

SLSAL ALITIHVANNEd ® NOLLVANLVS JO SLINSTA

$3110J010qD] Y2I02s3Y PIY|I0




989°0T 06 ¥°0¢ €°8S 9°02 S 1T $°896 - 8°¥S6
99% ‘S 6596 v°1¢ 0°8¢ /A 4 L°S G896 - 8°796
0ZZ‘s 006 €°6T 9°8¢ 8°6T 8°¢ 8°C96 - 8°%S6
ARV /SIqd W V/ 199 uopeImes uonjeanjes Lysox0d
jauo) o) 110 INEM JI0RJ O NI AT pazireuy 1991
o 12194, aderoAy ofemaAy aferoAy afe@AY 810D Jo }994 ‘Tearyar qdaq
08°899 C¢° 8¢S ¢°TT g°896 - 8°¥S6
06° STV L vi L°S §°896 - 8°T96
06°2¥T 6° TV 8° 9 8°C96 - 8°¥S6
PH X W sAareprA
Lpede) ‘AymqesuLrag pozdreuy 1994
LmiqesuRg AferoAy aI0D) Jo 3194 ‘Tearayul qmdaq
S ‘ON TPM SFeyTn °sev1 Laedwo)

I IFavy

SISEL NOLLVANLVS ¥ XLIIGvVIWNEd 40 XUVIWWAS

SIU0JDI0QD] Y21DISAY PIYIIO

SUTWSTd A SAqNn3g




TO [PNPERAX SUPSIR0D (NS YPOYM a[dwes YAnoay) 1938m Supsed £q PIUfuIaed—ee
*A30A0001 [JO WINUIIXBW JO AU} Y} 18 PATIACDII I9J8M JO RUN[OA—¢

*INPWRHTR IqNI—0 80N

\}4 05°T 0 028 ev | €5 | ort 6 096 | 29 | 070z €896 Al
0z LT°S €7 | sL8 0s | s¥ | 16 S 996 | €5 | '€z €296 1
0z 2T T 99 18 o | TS | 96 9 16 | .5 | 970z €996 0T
o€ AR 09 0SZ 2 | or | 12 €T | 296 | 6S | 0°12 €596 6
\} 0z° ¥ 69T | 859 8 | oy | €16 6T | T26 | 6S |z°1¢ €96 8
07 Th viT | 6.9 s¢ | W [ zoe 8T | 186 | 65 | 9°7T% € €96 L
0z 80" ¢ 97T | 21z 65 | T | 19¢ ST | €6 |95 | +vzz £°796 9
0¢ AR z$ vyl | 1S | ovt 0T | 068 | 19 | 8°8T €196 S
o€ 89°0 9¢ 99 vs | or | 8sz 9T ' %06 | 95 | 80z €096 v
N3 €e° ¢ 6 €€9 LS | 68 | eLe €z | 900T | 29 | 6°0% €656 ¢
3 L6°0 65 169 vs | e | e ST | 2€6 |85 | lo0z £ 856 z
3 L6°0 65 v6S 6 | St | TLT €T | S92 | 85 | 0°eT 656 1
- uL/'bs/ sqY « IoMEM no
AINSS3Ig »oSKOXEDIITIA PRIBAGOIY | "\ "V/'SIaq % % W V/s1a9 % W V/s1ad % Ja3d19g .
o | e | Thm by ‘pasa | erdues
nw.u_& ’ sumpop uopeInyes [enprsoy £12A099Y IO uoneanyes 1o reurduo | Y
S N TR SFEYTHT %1 SUTWOTY /22 sqqnag  Awdwed
Al VL

SISAL DNIGOO'LA XHOLVEOAV'I 40 SLINSIH

$31404010q0 Y2403s3Y PRYHIO




‘S988IdAR JA0QE Y}
Bupumored u] pasn d1am [[0 PaIdA0dal yYorym sajdwes asoy} L[uQ ZLON

0°9¢ 8°1¢ AX-YA '15°d ‘aunssalg uononpold PN [ERU] 38eIdAyY
9¢°¢ 00° ¢ 12°M 1 SAQIBPIIUN ‘AV{IGBSULISd JATIQIFY TeIRAY
"$27°‘8 *TISE° Y “CLS° € 310V '51ad ‘TUSIU0D 1O [ENPISAY [0 |
“L0§ ¢ “TIL I "G6E°T a10v/ 5199 'A13A093Y 11O [810L
"T€L°0T ‘g9 e *89Z°S a10V/S1qg 1usiuo) [10 [BUr3HO [#10L
‘9TL *€9L *899 14 'V/'S1qg IueiIo) [I0 [enpisay d8essay
"8T¢ "G61 “1v? W V/'S199 ‘£19A009Y 10 dB8IAY
‘v€o ‘866 ‘606 W 'V/'SIqd ‘Yuduo) (10 [eUIBHQ 38eidAY
8° 96 £€°L6 S v6 UORBIMES PMLI [ENPISOY [E10L, HIRIad IBeIIAY
2 TS TIs €° TS UOReIMES 19jEM [ENPISaY JUadIad IBEIAY
9 vy ' 9t 'tV uoneIMEs 110 [ENPISeY IUIAd 3BeIIAY
9°¢T 8° 1T €°CT £124009Y 10 U3 3BeIdAyY
¢°8S 0°8S G 8§ uoneINES IO [BUBLQ JUPIad IFeIAY
L°0¢ v°1¢ 0°02 £y5010g JUDIad SBBIIAY
S 11 | PR 8°G pezATeuy a0 Jo 1394
"G°R96- B VYO §$°896 - 8°¢9¢6 BCY6 - 8 VS 199 ‘[earnul nmdaq
E ON TPA SFeqny T SUTWR T /4 Sqanag  Aweawed
A TIAVL

SISil ONIIOO'LI A¥0LVEOUV'T 40 AYVHRAS

$310)D10qD7 Y2UDISIY PIRYIIO




L JEs

At

4

& Ehs

HEE

i+

7=

Rad

e , 5 e ,_._a\._.__,._mu_.ﬁn_”_m
i et . = : x|







