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OILFIELD RESEARCH LABORATORIES

P. 0. BOX 647 - CHANUTE, KANSAS 66720 - PHONE (316) 431-2650

November 8, 1983

Lincoln 77, Incorporated

P. O. Box 30538

Lincoln, Nebraska 68510

Gentlemen:

Enclosed herewith is the report of the analysis of the
rotary core taken from the Nelson Lease, Well No. 7,
located in Coffey County, Kansas and submitted to our
laboratory on November 3, 1983.

Your business is greatly appreciated.:

Very truly yours,

OILFIELD RESEARCH LABORATORIES

VAR A

Benjaimtin R. Pearman
BRP/ph

4 ¢ to Lincoln, Nebraska
1l ¢ to Topeka, Kansas

-NEGISTERED ENGINEERS -




Qiifieild Research Laboratories
GENERAL INFORMATION & SUMMARY

Company . Liincoln 77, Incorporated Leasse___Nelson Well No. 1
Locaion ___ NW%, SE%, NE%
Section 3.3 Twp. 225  Rge. 16E  Couny Coffey State Kansas
Elevation, FEE .e...iviiiiiirierieriirenereessetareieis srcenssstsiassassaa b sbe s saa e bbb s s s s b s ar b et s b e bass
INGINE OF SBG. covevevrerivroereersssesestsnsssesssssessssessssses st s essse st se s eness s csesenssre st e rens Lower Squirrel
TOP Of COTE wvvvererrrnmrmsseressssssaseessessessasssasessosssossssmssssmmnassesassssessesssssssssnsss s ssssssssssssens 1018.0
BOTIOM OF COPE 1eivvriretieerreisiaeeireesessersessesasessasasesessesssessrsesessttsasasssosssessrseosernessstnesnnsssrns 1030.0
TOPOF SANM 1vvvvvvveerererersecosss s sassssesseessssses s sessss s 1018.5
SO S S SRR 11,15 ) N 1025.0
Total Feet of Permeable SaNd ....cu...vvuivveoerieriissseeesssssesesssesrsssesssesssessssscesessesssenssssseessoe 6.5
Total Feet of Floodable SANA ... vuuvivrerivesesiesreessasscemesssessessse s eesssssescsssssesserscinenes 5.0
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.
Millidarcys
4 - 6 1.0 1.0
11 - 16
20 - 40 3.0 6.5
Average Permeability MIIARICYS -.c.oovrrrsoossess e 19.9
AVerage Percent POTOSILY c.u.vuervermmuriermuniiscesssmniisittsenss s s e 16.8
Average Percent Oil SAUFBLON -c...vvverieiir i 51.8
Average Petcent Water Satura(ion..................: ................................................................. 31.4
Average Oil Content, Bbls./ A. B e 678.
Total Ol CONEENT, BbIS./ ACTE.-.erereerrrreroecererescesesseecesrereceereseecer s 4,410,
Average Percent Oil Recovery by Laboratory Flooding Tests.........coce.corovoercereroosnern 6.2
Average Oil Recovery by Laboratory Flooding Tests, Bbls. /A Ft. ..ccocccccocervecccmicncccrnis 82.
Total Ol Recovery by Laboratory Flooding Tests, Bbls./ Acre ....c.cccccoccooooeooooioccrecricrveinrns 412.
Total Calculated Ol Recovery, Bbls./ ACC...co..rooocerseeersoeescosseessorsossooesoes 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 fluid.

FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval, Description
Feet

1018.0 - 1018.2 Gray limestone.
1018.2 - 1018.5 Grayish light brown limestone.
1018.5 - 1019.0 Brown sandstone with gray shale and mica partings.

1019.0 - 1022.0 Dark brown sandstone with scattered gray shale
and mica partings.

1022.0 - 1024.0 Brownish black very slightly carbonaceous sandstone
with scattered gray shale and mica partings.

1024.0 - 1025.0 Grayish brown shaly sandstone,

1025.0 - 1027.0 Gray shale with scattered brown sandstone partings.
1027.0 - 1028.0 Gray slightly sandy shale.

1028.0 - 1028.7 Grayish brown very shaly sandstone,

1028.7 - 1030.0 Gray slightly sandy shale.

LABORATORY FLOODING TESTS

The sand in this core responded to laboratory flooding tests, as a
total recovery of 412 barrels of oil per acre was obtained from
5.0 feet of sand. The weighted average percent oil saturation was
reduced from 54.8 to 48.6, or represents an average recovery of
6.2 percent, The weighted average effective permeability of the
samples is 0.75 millidarcys, while the average initial fluid

production pressure is 36.0 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
7 samples tested, 5 produced water and oil. This indicates that
approximately 71 percent of the sand represented by these samples

is floodable pay sand.

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 980 barrels of oil per acre.

This is an average recovery of 196 barrels per acre foot from

5.0 feet of floodable sand analyzed in this core.

These recovery values were calculated using the following

data and assumptions:

Original formation volume factor, estimated. 1.06
Reservoir water saturation, percent, estimated 20.0
Average porosity, percent 17.1
0il saturation after flooding, percent 48.6
Performance factor, percent, estimated 55.0

Net floodable sand, feet 5.0




RESULTS OF SATURATION & PERMEABILITY TESTS

TABLE 1-3
% Company Lincoln 77, Incorporated Lease __Nelson Well No. __7
Sample Depth, Effectfve Percent Saturation Oil Content Pem., Feet of Sand Tota! Oil Perm.

Porosity . Content Capacity
No. Feet Percent 0il Water T otal Bbls. /A Ft. Mlll. Ft. Cum. Ft. Ft. X md.
1 1018.6 15.5 42 30 72 505 11. 0.5 0.5 253 5.50
2 1019.6 17.2 48 46 |+ 94 641 15. 1.0 1.5 641 15.00
3 1020.4 16.9 54 30 84 708 12. 1.0 2.5 708 12.00
4 1021.5 17.7 56 29 . 85 769 20. 1.0 3.5 769 20.00
5 1022.6 16.0 60 25 85 745 32, 1.0 4.5 745 32.00
6 1023.4 17.4 56 21 77 756 39. 1.0 5.5 756 . 39.00

7 1024.4 16.5 42 38 80 538 5.8 1.0 6.5 538 5.80




Lincoln 77, Incorporated Lease Nelson Well No. 7

Company
Interval, Feot of Core Average Permeablility
eet Analyzed Permeablility, Capacity
F lﬂuMqu . x Md
1018.5 - 1025.0 6.5 19.9 129.30
Depth Interval, Feet of Core Average Average Average Average Total Oil
Feet Analyred Percent Percent Oil Percent Water Oil Content Content
Porosity Saturation Saturation BbL/A. Tt Bbls./Acre

1018.5 - 1025.0 6.5 l16.8 51.8 31.4 678 4,'410




m"l‘! OF LABORATORY FLOODING TESTS

-

TABLE IV
Company Lincoln 77, Incorporated Lease Nelson Well No. i
Saraple Depth, Ettective | Original Oil Saturation Oil Recovery Residual Saturation Volume Eftective Initlal
No. Feet Percent % |Bbls/AFt| % |Bbls/AFL| % % | Bbls/A Ft.| Reeovered | ilmdmoyscs | Bresare
ol | Water co* Lbs./Sq./In.
1 1018.6 15.8 41 503 0 0 41 31 503 0 Imp. -
2 1019.6 17.6 48 655 4 55 44 50 600 20 0.45 35
3 1020.4 17.2 54 721 7 93 47 45 628 26 0.52 30
4 1021.5 17.3 56 752 5 67 51 45 685 12 0.45 50
5 1022.6 16.3 60 759 3 38 57 41 721 22 0.37 35
6 1023.4 17.1 56 743 12 159 44 53 584 100 1.95 30
7 1024.4 17.0 41 541 0 0 41 39 541 0 Imp. -

Notes: co—cubic centimeter.

*—Volume of water recovered at the time of maximum oil recovery.

*e_Determined by passing water through sample which still contains residual oll.
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SUMMARY OF LABORATORY FLOODING TESTS

Lincoln 77, Incorporated

TABLE V

Lease

Nelson

Well No

Company.

Depth Interval, Feet

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

Feet of Core Analyzed 5.0
Average Percent Porosity 17.1
7 Average Percent Original Ofl Ssturation 54.8
Average Percent Oil Recovery 6.2
Average Percent Residual Oil Saturation 48.6
Average Percent Residual Water Saturation 46.8
Average Percent Total Residual Fluld Saturation 95.4
Average Original Of] Content, Bbls./A. Ft. 726.
Average Oil Recovery, Bbls./A. Ft. 82,
Average Residual Of]l Content, Bbls./A. Tt. 644.
Total Original Oil Content, Bbls./Acre - L 3,630.
Total Oil Recovery, Bbls./Acre o o 412 .
Total Residual Oil Content, Bbls./Acre 3.218,
Average Effective Permeability, Millidarcys _ o 0.75
_Aﬂg@q Fluld Production Pressure, pa.i. 36.0




WATER SAT., OIL SAT., PERMEABILITY, IN MILLIDARCYS
PERCENT > € PERCENT ©= =~ EFFECTIVE PERMEABILITY TO WATFR, IN MILLIDARCYS
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| Coved (0I5-7035 (/%’ecoucvca/ /015 = /03%.)

N\l

Le
VBoarTlbtl 4T o APL 4 15-063)-2/), 356
| WE SE NE of NE#  Secl2, 7I35-RUiE

Co/fey Coanfy, /')/ansas
3/20/%3

Beoxed 923 -2¥3. 2

LOWER SQUIRREL
Coveq 923-973 Cyfa///?ecouer/)
(7 Boxes) X 4{7 cA

API # /5 -03/-2/,373

SW SE gw
(990" EWL ¥ 250" MSL of SWY, Sec 10, 7235-RNE,
Coffey County , Kansas LOWER SQUIRREL

3/37/‘33

Coreq ! 765 -9%5 (Becovered %5 - 950.3

Lexed %7.3 — 976.6 (3 ﬁoxcs) Mo ¥-m Z’j mo (

| Conmtom = Wsod #9 ~-  APT # /5-031-21, 977
/650’ Ewe ¢ 2310 NSL of Swh o Nw NESW

Sec. (0, 7235- AlE , Coffey Coumty, Hanses
,Cov‘eq/ 976 - 776 ('Fu//l’ecot/cr/v> Boxed 976-9375
(4 Boxes)  LowegR SQUIRREL Mo b’mé} C/

"#3 ¢~ API# )5-03/-2/,928
23)6 WEL ¢ 336" NSL SEY  ov Sw SWSE

- Sec. 22, 7225- RILE Coffey County //(q;zso_ﬁ
Ol /?2

Boxeq /015-1013 £ 1022 -1025 (2 Boxes) ¥ /02

Edworcls B #5 & APL # /5-03/- 20,927  7/28/83
(69 NSLF 330 WEL of SEPy o SENESE | Sec. /7, 7235-R.16
Cored 1wo7- 1027 (full vecovery) Bo&ed /0079 10/3.9

ovr

/

Cﬁ 5oxcs) X-m &65' Y CA éofk}/ coaﬁ///
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Aowcelnn 77, Iae.

Cotworde B’ HG O  API#H /5-065/-2/, 435
2310 MSL ¥ 330 WEL SEY or WENESE Sec /] 7215-RIsE
DD5 Coffey Cmu«f)’, Aauses 9/30/‘3’,3
' T LOWER SQUIRREL  CORED /f&/¢-/03% (Full Recovery)
- Bexeq r015.03 - /015.3 (1 Box) X’//Z:«y £ CA

| LQm,oc # 2 ‘é’f’ API # 15-207- 27,5/3
N\B }3"/ 295" Ewe # 330’ NSL SE% , Sec /9, T 245-KI7¢
- WooDson  Couwry, SANSAS
| CoRC # /) : BANDEAA Quom’)’ S C/yarmo(oﬂ)
913/83  793-762 (Aecoveced 743-761.9)
, Boxeq 779-75¢ (Y 50'«35) Mo ¥ A

\QQ .\Q v CorRE # 2 : LoweR SQUIRREL (YPPER CHHEROKEE
- 919/33  P07- 722 (Recoveved 757-9256)
boxed 910-922 (f Boxes) pbo ¥mloy Mot

Meats # 1o @ APT# /5-03/-2/,397
\D@ny /320 EWL ¥ 330 MNSL sw’?’, Sec, /2, 7235-R16&
W ) Coffey County , Hansas LowER SRUIRREL

- Coreqd 939-957 (Fa// ﬁecouery) boxeq 5939-957

(G Bexes)  2/2/83 Y- &} CA




Ltieslin 77, Zme.

V)eloon. 47 O APT# /5-031-2),42
o WEL ¥ /3%0 SNL  NE '4/'/ sv NWw SE NE
Sect fou 33 7225- /4/65 Cépfey Coam/’y/ Al s
0 0a V7] %3 LowER SQUIRREL
NV Cved/ 1005 -03% (Bl Aecovery )  Boxed //%

(7 Boxes) Y- lea T CA

Porecde 9 € &  APT # /5-03/-2/,920

WE MW SW | Sec 29, 7225-RITE  Coffey Count
4) . Kawsas ////é/gj Coveqd ALowER Sqan're/
2R 9%71-/00) (€at/ Recovery ) Bexeq 983.1~ 99.8

@Boxcs} X om é% Z ChH

Sawclen #2 @ APT H 15-63)-2),49/F
NRES l6/27 /%3 2300 SNLE ISV EWe  Seelo,
Y 7235~ RIGE, Coffey C&wuz‘/ y HAansa S '

Cove ! Lower S?w‘f’re,/ 977-997 CFE(// fHecover

Boxed 977- 9917 (5 Boxes)  Y-nteg CA

Sowert # /) —Q-  APILH /5-03/-2, 37/
o é/é/83 650 EwL E 330 MSL oF swh
{ W 3ec. 29, 72/15-RISE, Coffey County , Hansa
- Coved Lowcr 5 Q;me/ ! Y2 - 1062 (Rl Rec
.~ Boxeq 1/47- //5'4 (3 Boxes) M X-m é‘? Ne C




Toneol. 77, L

O/Aaw»ooa #/ ‘¢" AFPT # /5‘207‘37/ 635
NE NE SEY%, Sec 22, 7235- RlE
Cmtfaraligrst, Wood 504 éoan#y/ Hanses
N, Mo Kby Mo CA
| ,//ﬂﬁj'c&re 7/ é//oper Souirre/ P7S-HBS
Cfu” ﬁeco«xew/} Bexed 99% -957 Qbon
,}/33/37 Cove #2° Lower Syyyrve/ 978-777

(Jelf recoveny)  Bened 78/.7-%3.7 ( Bon




