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OILFIELD RESEARCH LABORATORIES

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

November 15, 1982

Petro Valley Services Corporation
P. O. Box 449

Moran, Kansas 66755

Gentlemen:

Enclosed herewith is the report of the analysis of the

rotary cores taken from the Woirhaye Lease, Well No. 121,
located in Linn County, Kansas and submitted to our
laboratory on November 8, 1982.

Your business is greatly appreciated.

Very truly yours,

OILFIELD RESEARCH LABORATORIES

e A ML

Sanford A. Michel
SAM/rmc

5 ¢ to Moran, Kansas

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



Qilfield Research Laboratories
GENERAL INFORMATION & SUMMARY

Company _.Petro Valley Services Corporation reas Woirhave Well No. 121
Location
Section 2 Twp. 20S Rge. 22E County Linn State Kansas
EleVAtION, FEOE vevvrveriiiiieerrirnirrereeriaesrissssnssssessssssssssssaseessnssssnossssesssessensassesssasesuassnsansans
NBIME Of SANA.eeieiiiiiiiriirerreenieeierineereersssssannsressssosssassatsressssesssssssnnrnnsssessessessssntessasesssssossnns Squirrel Cattleman
TOP Of COTE cuvevrrererereisecisisreisesiiisnsrsrerstesisnsbererstessssasssaresasaanstossbesastanacnentacntabossassssnasns 594.0 660.0
BOttOM Of COTE covveerrerirrrirsreessuresrerraeesaressassssessssessssessssesssessstessstssissssssnssssssossnssssasssanesnes 613.8 676.8
Top of SANA .cvrenieicriiinriririiiie i setsns s rss e aenes (TeSted) .................... 595.5 660.0
Bottom of Sand ......cvuvuiiimiiinnn e (TeSted) .................... 612.9 675.7
Total Feet of Permeable Sand .......ccccoveiveinineeinenmnenciciiiiiii e 15.3 12.2
Total Feet of Floodable Sand.......coeevvieiceeinrereiriineeiesiesnienerenniesniessnssssneessesessssessesssneens 10.6 4.0
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.
Millidarcys
Squirrel Sandstone
0 - 12 2.2 2.2
12 - 24 4,6 6.8
24 - 36 6.0 12.8 !
43 - 170 2.5 15.3
Cattleman Sandstone
15 - 50 3.4 3.4
50 - 100 2.7 6.1
100 - 190 4.0 10.1
259 - 325 2.1 12.2
Average Permeability Millidarcys .........cccoveiiiniinnnninnenicseessine 33.0 122.8
Avcragc Percent POTOSILY .veveeeerersereemsirsserisumsseisressisossneinssasesessesntossseinsonnsnrosnessossessnsas 20.7 23.5
Average Percent Oil SAturation .......eveiviersnesenninieniisininssenesnseiescniiio. 34.0 70.8
Average Pércent W Ater SAtULALION . evveeerirrrervrrrereereerasorsesrensossosssssrsspeseassossonssassssassersassasnen 44.2 14.0
Average Oil Content, Bbls./ A. Ft. .eeeeeovcoeeressosserssssssossssssssssessssesssssssssssssssssssssssesse 545. 1,294.
Total Oil Content, Bbls./ ACT.....ccivverreenriereeniensonereessemsiissessisirisissseisssesisssssssasssesesse 8,343. 15,788.
Average Percent Oil Recovery by Laboratory Flooding Tests........ccovrveennnniiinininiinniinnns 10.6 18.8
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. ceoevriiieecivencnirsiscieneeins le68. 363.
Total Oil Recovery by Laboratory Flooding Tests, Bbls./ Acre ...c.coiveiinienieeieniinionienienicenenes 1 ’ 786. 1 ’ 453.
Total Calculated Qil Recovery, Bbls./ Acre......cccooviimmiiniiiinniinriniiiniiinneneicsnissennnnennen See "Calculated Recover Y "

Section
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The cores werebsampled and the samples sealed in plastic bags by a

representative of the client. Fresh water mud was used as a drill-

ing fluid.

FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval, Description -

Feet
ggUIRﬁEL SANDSTONE
594.0 - 594.5 Grayish brown very shaly sandstone.
594.5 - 595.5. Light brown sandstone with fine gray shale partings.
595.5 - 596.5 - Light brown sandstone.
596;5 - 597.0 Light brown sandstone with fine gray shale partings.
597.0 - 601.0 Light brown sandstone with widély scattered fine
- gray shale partings.
601.0 - 601.6 Light brown sandstone with fin§ gray shale partings.
601.6 - 603.6 Light brown sandstone with scaLtered gray shale
. . partings.
603.6 - 604.3 Gray and light brown lahinated shale and sandstone.
604;3 - 608.0 - Light brown sandstone with scattered fine gray
shale partings.
608.0 ~ 608.6 Light brown shaly sandstone.
-608.6 - 610.0 Light brown sandstone.
610.0 - 613.8 Brown sandstone.
613.8 - 660.0 No core.
CATTLEMAN SANDSTONE
660.0 - 668.7 Very dark brown_sandstone.
668.7 - 669.8 Alternate layers gray shale and very dark brown

sandstone.
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bepth Interval, Description
Feet
669.8 -~ 673.3 Gray limestone.
673.3 - 675.7 Very dark brown sandstone.
675.7 - 676.8 Dark brown sandstone with scattered fine gray shale

partings.

LABORATORY FLOODING TESTS

SQUIRREL SANDSTONE

The Squirrel Sand in this core responded to laboratory flooding tests,
as a total recovery of 1,786 barrels of oil per acre was obtained from
'10.6 feet of sand. The weighted average percent oil saturation was
reduced from 39.1 to 28.5, or represents an average recovery of 10.6
percent. The weighted average effective permeability of the samples is
2.91 millidarcys, while the average initial fluid production preésure

is 15.9 pounds per square inch (See Table V).

'By observing the data given in Table IV, you will note that of the 15
samples tested, 11 produced water and oil, and 3 samples water only.
This indicates that approximatelyr73 percent of the sand represented

by these samples is floodable pay sand.

CATTLEMAN SANDSTONE
The Cattleman Sand in this core responded to laboratory flooding tests,
as a total recovery of 1,453 barrels of oil per acre was obtained from
4.0 feet‘of sand. The weighted average percent oil saturation was re-
duced from 69.3 to 50.5, or repreéents an average recovery of 18.8

percent. The weighted average effective permeability of the samples
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-
is 8.88 millidarcys, while the average initial fluid production pres-

sure is 17.5 pounds per square inch (See Table V).

By observing the data given in Table IV, you will note that of the
13 samples tested, 4 produced water and o0il, and 4 samples water only.
This indicates that approximately 31 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 waterfloéd operations in the vicinity of this well should recover
approximately 3,640 barrels of o0il per acre from the Squirrel Sand, and
approximately 1,360 barrels of 0il per acre from the Cattleman Sand.
This is an average recovery of 343 barrelslper acre foot from 10l6 feet
of floodable sand from the Sgquirrel Sand, and aﬁ average recovery of
339 barrels per acre foot from 4.0 feet of floodéble sand from the

Cattleman Sand.

These recovery values were calculated using the following data and

assumptions: ' Squirrel Cattleman
Sandstone Sandstone

Original formation volume factor (estimated) 1.04 1.05
Reservoir water saturation, percent, (estimated) 30.0 10.0-
Average porosity, percent 20.7 24.8
0il saturation after flooding, percent 28.5 50.5
Performance factor, percent (estimated) 55.0 50.0

Net floodable sand, feet 10.6 4.0
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