OILFIELD RESEARCH LABORATORIES

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

November 8, 1982

X O Petroleum 0Oil Company

1860 Lincoln Street, Suite 1050

Denver, Colorado 80295

Gentlemen:

Enclosed herewith is the report of the analysis of the
rotary core taken from the Penka Lease, Well No. B-2,
located in Linn County, Kansas and submitted to our
laboratory on November 1, 1982,

Your business is greatly appreciated.

Very truly yours,

OILFIELD RESEARCH LABORATORIES

WL

Sanford A. Michel
SAM/rmc
3 ¢ to Denver, Colorado

1l ¢ to Westport Petroleum, Osawatomie, Ks.
1 ¢ to Larry Brown, Hutchinson, Kansas



Oilfield Research Laboratories
GENERAL INFORMATION & SUMMARY

Company_X_0Q Petroleum 0il Company Lease__P€nka Well No.__B=2
Location

Section 25 Twp. _208 Rge._ 21E  County Linn State __Kansas
ELeVation, FEet u.uuvrerrerrevierienrenmrsserseciseesesstessosiosssreissssessessssssssesesessessestsssestsassssssessesntssens

INBIE OF SAN.vvererercrrersrseessessessessssssssssosssssssssssessesssssssssssessssesssassssassssssssssisssssssssssssns Lower Squirrel
TOP OF COTE wvvvrerrersooeeresesessssssssessesssssssssssssssssses s ssssssssssesssssessessssssssssssssssmssossessss 600.0

BOtEOIN Of COTE vvveeereveresereesssssescsssrssossssnssessasssssassssssasssssassesssssnssossssssssssanrsssisnsossssnsanssrasons 620.2

TOD OF SAI wersrseesersee e sereses s esesessressssssoesssse s s 600.0
Bottom of SANd weeeereeerreessers oo s st 615.5

Total Feet of Permeable SAN .....corcerseeesereseresessecessesssessssesmseseosssssssssssssssssssssse 7.2

Total Feet of Foable SAN crereve v ssseessessessssssesssssssssssssessssmsrsssssssssssssssss 6.2

Distribution of Permeable Sand:

Permeability Range Feet Cum. Ft.
Millidarcys

0 - 5 2.6 2.6

8 - 24 4.6 7.2
Average Permeability MillIdarcys .....coievverenineeecsnisinneiinnnniiiiissinsncn e 11.9
Average Percent POTOSILY ......cceviriiinsimnmoinsinssnnnisiesssinnsinsiestsiontinssisionnessnssassssssssnsnenes 17.4
Average Percent Oil Saturation ....ovuerenessniissennineinisiiiii s 29.1
Average Percent Water Saturation....cccceveeienmicsnnecniiineniiinn, perreresersansesernasseresossnns 57.3
Average Ol Content, BBIS./A. Ft.......occcvvvserssssmssssrssssssssssessessssssssssossssssssscssssmssessons 401.
Total Oil Content, Bbls./ ACTe....ciirveernerniriiiieniiiiinniiiiireireressseesssessssssssssssssssssssense 4 ’ 01l1.
Average Percent Oil Recovery by Laboratory Flooding Tests......c.cccvveeenninniiniieiincnnnnncen 4.0
Average Qil Recovery by Laboratory Flooding Tests, Bbls./ A. Ft. .occonniiierinirisnieninnnes 60.
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre ccoveieveneivcciiiniiiniinninniinns 374.
Total Calculated Oil Recovery, Bbls./ ACTe....cccccrinnninnrininionunneniensreninnmecnioseedsnenennie 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. Formation water was used as a drill-

ing fluid.

FORMATION CORED

The detailed log of the formation cored is as follows:

"Depth Interval, Déscription

Feet
600.0 - 601.0 Grayish brown very shaly sandstone.
601.0 - 603.0 Brown sandstone.
603.0 - 663.2. Grayish brown very shaly sandstone.
603.2 - 603.8 Brown slightly shaly sandstone.
603.8 - 604.1 Gray shale.
604.1 - 606.7 Grayish brown very shaly sandstone.
606.7 - 606.9 Brown sandstone.
606.9 - 607.1 Gray shale.
607.1 - 608.2 Brown shaly sandstone.
608.2 - 608.4 Grayish brown very shaly sandstone.
608;4 - 613.0 Gray shale.
613.0 - 615.0  Brown sandstone.
615.0 - 615.5 Brown shaly sandstone.
615.5 - 616.5 Gray shale.

61l6.5 - 620.2 Gray slightly sandy shale.
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LABORATORY FLOODING TESTS

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

a total recovery of 374 barrels of oil per acre was obtained from
6.2 feet of sand. The weighted average percent 0il saturation was
reduced from 32.4 to 28.4, or represents an average recovery of 4.0
percent. The weighted average effective permeability of the samples
is 0.54 millidarcys, while the average initial fluid production pres-

sure 1is 35.7‘pounds per square inch (See Table V).

By observing the data given in Table IV, you will note that of the
12 samples tested, 7 produced water and oil. This indicates that
approximately 58 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 1,440 barrels of oil per acre. This is an average re-
covery of 233 barrels per acre foot from 6.2 feet of floodable sand

analyzed in this core.

These recovery values were calculated using the following data and

assumptions:

Original formation volume factor, estimated 1.05
Reservoir water saturation, percent, estimated 40.0
Average porosity, percent 19.0
0Oil saturation after flooding, percent ) 28.4

Performance factor, percent, estimated 55.0

Net floodable sand, feet 6.2

)
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