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OILFIELD RESEARCH LABORATORIES

- REGISTERED ENGINEERS -
. 813 EAST SIXTH 536 N. HIGHLAND

OKMULGEE, OKLAHOMA CHANUTE, KANSAS
e s s Chamate, Eansas

October 19, 1956

¥r, Hack C, Cols
lola, Kunsas

Dear Sir:

inclosed herewith is the oil reserves study with
respect to water-flooding the Squirrel sand underlying
the Blohm and Allen County Farm leases in your Colony
Block, illen County, Zansas,

Water«-flooding of the subject acreage is uade
attractive by reason of wider than average shoestring
formation at this point and by reason of advantages o
o flooding or pressure maintenance before the end of
‘ primary depletion, These attractive features are offe
set by the remotness of these leases from the already
\ existing water pressure faeilities. It is concluded
that flooding of the Dlohm and County Farm leases can
be done to a limited degree with reascnable expense
until more elaborate facilities are justified,

Sineerely yours,
OILFISLD RESEARCH LABORATORIES

@7/%%

o Plunmer
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b c.c.
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The following reserves study is submitted as a supplement to the re-
serves study made in April, 1956, This study considers only the Blohm and
County Farm leases of the Colony Block. The Squirrel sand reserveir on
these two leases has been expanded and it is felt that some roesvaluation
of this area with respect to possible water-flooding should be made, Refe-
erence to the initial reserves report is made for primary production hise
tory, well data and physical equipment,

During 1956, there have been a total of seven wells drilled to the
west of the old development trend., These new wells, 3 on the County Farm
Lease, and 4 on the Blohm Lease, have partially defined a different proe
ducing trend. Additional development on the adjoining Brown Lease also
aided in the definition of the new trend., All of the recently drilled
wells have shown virgin characteristiecs in production.

The Squirrel sand reserveir on the Colony Block is found in a very
narrow shoestring extending from 5 or 6 miles in length, Taking into cone
sideration that the original development of the Colony shoestring was done
in the 1930's to 1940's, they are now considered in the stripper stage,
The Blohs and County Farm lesses were first drilled in 1947 snd they both
have shown a typical stripper decline throughout their productive 1ife.

Since this original development has bsen confined to a very narrow trend,




o

it seems urmusual to find any widened area in the trend.

This new development has produced with apparently original bottom
hole characteristies so that it would be expected to be separate from the
old development. These unusual faets have brought aw the present study
with the idea of pessibly water-flooding while some original pressure still
exists,

Reference to the map in the back of this report will show that the
sand thickness contours seem to indicate ‘pmlhl trend with the old de~
velopment that connects in the viecinity of Blohm No. 7 and No., 8, The line
formed by dry holes indicates that the trend does not extend to the north,
while offset production to the south and west of the Blohm lLease indicates
that this production extends southward, ¥ith the limited control, it is
difficult to predict just what the geologleal origin of this new develope
ment might have been., Some theories are known which might be plausidle
explanations of this condition but they do not seem to warrant a discusse
fon at this time,

At the present time the Allen County Farm has about 18,4 proven proe-
ductive acres with a slight poseibility that this trend extends northward
across the lease to make possible 8,7 unproven acres, The Blohm lLease has
19.5 proven productive acres with a good poseibility of 29.7 unproven acres,

producing formstion, some idea of the ultimate oil recovery is desired,
There have been 6 wells cored and analysed from the Blohm and County Farm
leases. The analyses on these were not complete, so as to give any indie
cation of water-flood characteristics., Available core data is listed as




Table I in the back of this report. The calculated recovery, both
privaery and water-flood were calculated by meking certain assumptions
not necessarily determined by laboratory results., Using the available
core dats and referring to similar econditions on the Alexander Lease
in this Colony shoestring, it is felt that the producing formstion on
the Blohm and County Farm leases would be responsive to water-flooding,
Water injection was started on the Alexander Lease in October of 1955,
and water<flood response was noticed in Hovember of 1955. Water-flooding
history throughout the past yesr has shown that this Squirrel formation
is very tight, The tightness or low permeability of the formation is
discouraging but not altogebher hopeless. |
The spacing on the Alexander Lease is 220 feet by about 450 feet
or about 2,3 acres per five spot pattern, Considerable thought was ‘
given to inecreasing the water~{lood pattern on the Blohm and County Farm
leages in order to show & better pay out, but the formation effective
permeability seems to indicate that a 250 by 660 or 3.8 acre spacing
would be the practicel maximum,
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At the present time the cumulative primary production on the Blohm
and County Farm leases ie about 54 barrels per acre foot for the developed
acreage, It is eatimated that the total primary recovery will be 104
barrels per acre foot for an aversge net sand thickness of 9,5 feet
giving a primary recovery of 990 barrels per acre, The estimated watere
flood recovery is 210 barrels per acre foot or 1,995 barrels per acre
for the average net sand thickness of 9,5 feet, after sweep efficiencies
are taken inte consideration,
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A detall of the gross oil reserves data is given in Table II in the
back of this repert. As of 9/15/56, there have been 19,443 barrels of
gross oil produced from the developed acreage on the Blohm and County Farm
leasea. Primary reserves are calculated to be 37,340 barrels of gross oil,
and water-flood reserves are calculated to be 74,200 barrels of gross oil.
The total grosas reserves of 111,540 barrels less the cumulative production
as of 9/15/56, leaves a remaining gross oil reserves of 92,007 barrels.
The total of 38,4 acres of unproven and undeveloped area is estimated to
contain 2,000 barrels per acre or 76,800 barrels of gross oil, These un=
proven reserves are merely indicative of the reserve potential and are not
considered as authentie,

Of the total Colony shoestring, it is estimated that there are about
300 productive acres, These 300 acres can be served by one water-flood
plant, It is felt that the total productive acreage in the vieinity of
the Blohm and County Parm leases does not justify the construction of a
new water-flood plant,

In order to utilise the present water-flood facilities over the come
plete shoestring, it would be necessary to lay approximately four to five
miles of high pressure trunk water line and te make some facilities for
disposal of produced water on the ends of the shoestring., Calculations
show that a trunk line of 4 ineh I.D, sise reducing to 3 inch would not
lose over 24 p.s.i. at the extreme ends of the line. The produced water
may be adequately treated and injected into the high pressure trunk line
8o that an addivional salt water return line to the plant would not be

necassary.




. The immediste construction of a small water plant to serve the acreage
in question could serve as a future produced water disposal plant. A dry
hole in the vieinity of the Blohm or County Farm leases might be completed
to supply adeguate water for pilot testing the subject area, This would
save the questionable expense of the long trunk line from the Alexander
water plant, until it can be more thoroughly justified,

The water-flood development of the old shoestring area on the Blohm
and County Farm leases will be dictated by existing producing wells, The
following tabulation lists the locations of proposed water input locations:

l. 1320' &, of N, Line, 1730' E. of ¥W. Line, See. 34, W.I.

2« 1755 8, of N, Line, 1745' E, of W, Line, Sec. 34, W.1,

3. lm' Sﬂ_ Qf !l m’. 1‘85' ’0 Of wt uﬂ‘. wﬁ u' Oil

&e 2210' 8, of K. Line, 1750' B. of W, line, Sec. 34, W.I,

Se 26L0' 5, of N, Iine, 1730" 5, of W, Line, See, 3h, Wels

6, 2210' N, of 8, line, 1500' E, of ¥, Line, See, 3k, ¥.I.

7. 1760' R, of 8. Line, 1500' E, of W. Line, 3Seec, 3%, W.X.

The above locations provide for water-flooding the old production trend,
The new trend development spacing is suggested as 250" by 500' between
like wells or 2.9 seres to form a staggered line drive pattern., This
smaller than maximum spacing is regulated by the necessity of utilizing
the already existing oil wells offsetting the Brown lease, The 250' by
488' pattern will space a row of water imput wells along the north County
Farm line and along the south Blohm line, Further development to the

north and south can be spaced 250' by 660°,

Respectfully submitted,

@y N i




Average net sand thickness, feet
Proven acres
Possible unproven acres
Primary Reserves
Recovery, B/A.Ft,
#/Aere
‘ Barrals
vater«flood Reserves
Recovery, B/A.Ft.
B/iere
Barrels
Total Oross 011 Reserves
Barrels/icre
Barrels
Cumulative Production J=15«56
Est. Remaining Cross 0il Reserves
Gel5=56
Possible Unproven Reserves
Barrels/icre
Barrels, Gross

53.232.

b7,961.

2,000,
17,400,




Total nmumber of acres

Total nusber of proven oil productive acres

'otal number of oil wells as of 10-1-56

Total number of wells cored and the sand analysed, as of 9-15-56

Rame of oil promui zone

A.P.I, gravity of oil, degrees @ 60°F,

Average net sand thickness, feet

Total estimated primary oil reserves, barrels

Total estimated primary oil reserves, barrels/acre

Total estimated water-flood oll reserves, barrels

Total estimated water-flood oil reserves, barrels/acre

Total estimated water-flood oil reserves, barrels/acre ft.

Total estimated oll reserves, (primary & mary;, barrels
Total estimated oil reserves, (primary & secondary), barrels/aere
Gross oil production as of 9«15«56, barrels

Gross oil production as of 9-15-56, barrels/acre

Estimeted remaining gross oil reserves as of 9-15-56, barrels
Estimated remaining gross oil reserves as of 9-15-56, barrels/acre




“Weet of
Lecse Well Depth of Sand, Ft. - Parmoable Percent Percent Saturation 0il Content

L Sop Bottom isnd Porosity 0Oi1 ¥ater  Bbis/A.FS. Eis/s. _ Alr
” 7 B M Bt 4] ".e ’.1 - o - - L -
mam 0 g @Ko B 45 wn N &5 @ wam s
n‘ i lw . * . ™
Blohm =5 /0 5¢ 1le=Al 7.0 z‘.x 9.0 15.6 32.{ g.‘ Lol 3.52 18.1
County Farm /7 1l-AD 1.2 $10.0 12,4 19.6 ho.% by, 618 9, 46.8
County Form '~ 12-A0 51.0 g1k b 19.7 12.1 5.4 3, 606 u.g 28.1

Average estimated primary recovery, Bbls/acre -

Average estimated water-flood recovery, Bbls/asere -

Average estimated water~flood recovery, Bbls/Acre £, -
Average floodable pay sand thickness, feet -

* Caleulated from partiszl core anslysis.
It 1o assumed that all sand ie floodadle.
Allowsnges were made for permeability distribdution.
Bo allowence made for sweep efficiency.

Core Anmlysis Duta
Calculsted Uil Hecovery ¥eet of Packer Fiug
Prisary Water-Flooding Floodable Getting inei,
- o & 5. 825.0 832.0
1.3 423 k.:gg x: 821.0 ::)::5
3 .5 $20.0 o5
500 g; 2,200 5.3 826,0 832.5
1,200 3,200 X [+ 806.0
1,500 ﬁ 5,200 12.; 1'33:0 812,0



ISOPACH MAP OF NET SQUIRREL SAND

M. C. COLT, PRODUCER
Part of the SOUTH EXTENSION, COLONY WATERFLOOD
ALLEN COUNTY, KANSAS
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