STATE OF MISSOURI

G
| &

GEOLOGICAL SURVEY PROGRAM

| Il

MISSOURI DEPARTMENT OF NATURAL RESOURCES

INJECTION WELL PERMIT APPLICATION
(TO DRILL, DEEPEN, PLUG BACK, OR CONVERT AN EXISTING WELL)

FORM OGC-3i

NOTE b

reviewed and official notification given.

Permit approval for drilling only, not injection. Approval or denial for injection determined after Mechanical Integrity Test results

DESCRIPTION OF WELL AND LEASE
NAME OF LEASE

/1 APPLICATION TO DRILL [] DEEPEN [] PLUG BACK [J] FOR AN OIL WELL [] OR GAS WELL
NAME OF COMPANY OR OPERATOR DATE

Kansas Resource Exploration & Development, LLC 08/27/2012

ADDRESS CITY STATE ZiP CODE

9393 W 110th Street, Suite 500 Overland Park KS 66210

WELL NUMBER

ELEVATION (GROUND

Belton Unit ADI-63 1076
Q WELL LOCATION Y (GIVE FOOTAGE FROM SECTION LINES)
\__,_ 901 ft. from [ North |Z] South section line 1713 / ft. from ) East [] West section line
"\ [TWELL LOCATION CATITUDE LONGITUDE COUNTY
: \J Townshipﬁ North Range Q D East m West |N38 49' 10.098" W94 34' 21.320" Cass %1 =

Sec. 9

NEAREST DISTANCE FROM PROPOSED LOCATION TO PROPERTY OR LEASE LINE 901 FeeT /
DISTANCE FROM PROPOSED LOCATION TO NEAREST DRILLING, COMPLETED OR APPLIED — FOR WELL ON THE SAME LEASE 14

SPEC[/\L“
Feer PROVECT

o
/%)

N\

O
//?7

As

PROPOSEDEW ROTARY OR CABLE TOOLS DRILLING CONTRACTOR, NAME AND ADDRESS APPROX DWORK WILL START_V_
650 feet ‘ﬂb‘ Rotary Utah Qil, LLC 09/17/2012
NUMBER OF ACRES IN LEASE
NUMBER OF WELLS ON LEASE INCLUDING THIS WELL, COMPLETED IN OR DRILLING TO THIS RESERVOIR 148
560 NUMBER OF ABANDONED WELLS ON LEASE 0
IF LEASE PURCHASED WITH ONE OR MORE WELLS DRILLED, FROM WHOM PURCHASED? NO. OF WELLS PrRODUCING 69
name DE Exploration INJECTION 70
- : INACTIVE 8
4595 Highway K33, Wellsville, KS 66092 —
ADDRESS 49%0 HIg y . 0
[0 SINGLE WELL 7] BLANKET BOND Z1 ONFILE
ST F BOND 7
ATUS R0 AMOUNT § AMOUNT $ 160,000 [0 ATTACHED
TION ZONE AND EXPECTED NEW

INJECTION ZONE; USE BACK OF FORM IF NEEDED)

REMARKS. (IF THIS IS AN APPLICATION TO DEEPEN OR PLUG BACK, BRIEFLY DESCRIBE WORK TO BE DONE. GIVING PRESENT PRODUCING/INJEC

PROPOSED CASING PROGRAM

APPROVED CASING - TO BE FILLED IN BY STATE GEOLOGIST

AMOUNT SIZE WT/FT CEM. AMOUNT SIZE WTIFT CEM
20 7" 14 8 sks 70 ¢ 5 ! rATTE|
650" 27/8" 6.5 100 sks w50 72%" 6.5 Vil Leagrin
-7

complete to the best of my knowledge.

I, the Undersigned, state that | am the COO _of the KREd (Company), and that | am authorized by said company to make this
report, and that this report was prepared under my supervision and direction and that the facts stated therein are true, correct, and

SIGNATURE

BY

DATE

/2 /12

PERMIT NUMBER

2\0CF
APPROVED DATE

12 - \C{ - \’L

® DRILLER'S LOG REQUIRED
K CORE ANALYSIS REQUIRED IF RUN
(R SAMPLES REQURED—0NE (€ Do seckion (Maﬁv‘l“ ex kensive
[0 SAMPLES NOT REQUIRED

Q M ﬂ / ; éz [] WATER SAMPLES REQUIREDAT ______

X E-LOGS REQUIRED IF RUN
X DRILL SYSTEM TEST INFO REQUIRED IF RU

care)

NO

HIS PERMIT NOT TRANSFERABLE TO ANY OTHER PERSON OR TO ANY OTHER LOCATION. APPROVAL OF
THIS PERMIT BY THE OIL AND GAS COUNCIL DOES NOT CONSTITUTE ENDORSEMENT OF THE GEOLOGIC
MERITS OF THE PROPOSED WELL NOR ENDORSEMENT OF THE QUALIFICATIONS OF THE PERMITTEE

MO 780-0212 (6-06)

REMIT TWO (2) COPIES TO: GEOLOGICAL SURVEY PROGRAM, PO BOX 250, ROLLA, MO 65402 573/ 368-2143




ONE (1) COPY WILL BE RETURNED.

FI, Leech ofthe YUtaN (Company), confirm that an approved driling permit has been obtained by the owner of this well. Council
approval of this permit will be shown on this form by presence of a permit number and signature of authorized council representative.

DRILLER'S SIGNATUR

PROPOSED OPERATIONS DATA

Y INJE
PROPOSED AVERAGE DAILY INJECTION. | oc o oe 300 pgig. rae 935 sppfapm) vorume 50 (BBUBAL
j — “J

APPROVED AVERAGE DAILY INJECTION, . e z
(TO BE FILLED IN BY STATE GEOLOGIST) | PRESSURE 3 (o PSIG, RATE: [ 55 BPD/GPM, VOLUME 50 BBL/GAL

D MAXIMU ILY INJECTION,
i g % presSURE 390 psic, raTE 035 pofGem) voLUME 50 (BBDpAL
— N —

APPROVED MAXIMUM DAILY INJECTION, = e P
(TO BE FILLED IN BY STATE GEOLOGIST) | PRESSURE 300 PSIG, RATE 'f‘ﬁ 2 BPD/GPM, VOLUME 2 BBL/GAL

ESTIMATED FRACTURE PRESSURE GRADIENT OF INJECTION ZONE 0.43 * psIFOOT

DESCRIBE THE SOURCE OF THE INJECTION FLUID Squirrel sandstone produced water and rural water

NOTE P | SUBMIT AN APPROPRIATE ANALYSIS OF THE INJECTION FLUID. (SUBMIT ON SEPARATE SHEET)

DESCRIBE THE COMPATIBILITY OF THE PROPOSED INJECTION FLUID WITH THAT OF THE RECEIVING FORMATIONS, INCLUDIUNG TOTAL DISSOLVED
SOLIDS COMPARISONS

We have been using these injection fluids since the waterflood began with no issues. The formations respond to injection fluids. The
injection fluids consist of recycled formation water and fresh water.

GIVE AN ACCURATE DESCRIPTION OF THE INJECTION ZONE INCLUDING LITHOLOGIC DESCRIPTIONS, GEOLOGIC NAME, THICKNESS, DEPTH, POROSITY,
AND PERMEABILITY.

The upper, middle, and lower Squirrel Sandstone depth ranges from 500-600 feet with an average thickness of 80 feet. The upper
Squirrel is generally 30 feet thick with 21% average porosity and 172 millidarcy's average permeability. The middie Squirrel is
generally 20 feet thick with 22% average porosity and 1,000 millidarcy's average permeability. The lower Squirrel is generally 40 feet
thick with 20.5% average porosity and 593 millidarcy's average permeability.

GIVE AN ACCURATE DESCRIPTION OF THE CONFINING ZONES INCLUDING LITHOLOGIC DESCRIPTION, GEOLOGIC NAME, THICKNESS, DEPTH, POROSITY,
AND PERMEABILITY.

The confining layers of the Squirrel Sandstone consist of the the Fort Scott group above the sandstone and the Verdigris formation
below the sandstone. The Fort Scott contains two prominent shales, the Blackwater Creek and the Excello, as well as the Blackjack
Creek limestone that has a total thickness of 30-50 feet. The Verdigris formation consists of the the Ardmore limestone member and
the Oakley shale with a total thickness of 20-40 feet. The zones are impermeable at less than 3% porosity.

SUBMIT ALL AVAILABLE LOGGING AND TESTING DATA ON THE WELL

GIVE A DETAILED DESCRIPTION OF ANY WELL NEEDING CORRECTIVE ACTION THAT PENETRATES THE INJECTION ZONE IN THE AREA OF REVIEW
(112 MILE RADIUS AROUND WELL). INCLUDE THE REASON FOR AND PROPOSED CORRECTIVE ACTION.

No corrective action needed.

MO 780-0212 (6-06) REMIT TWO (2) COPIES TO. GEOLOGICAL SURVEY PROGRAM, PO BOX 250, ROLLA, MC 85402 573/ 368-2143.
ONE (1) COPY WILL BE RETURNED







STATE OF MISSOURI

G
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GEOLOGICAL SURVEY PROGRAM
INJECTION WELL LOCATION PLAT

& | ||

FORM OGC-41

MISSOURI DEPARTMENT OF NATURAL RESOURCES

OWNER'S NAME
Kansas Resource Exploration & Development, LLC (K.R.E.D)

LEASE NAME
Belton Unit - ADI-63

COUNTY

Cass

WELL LOCATION

74
901 ¥ & from [J North [Z] South section line

(GIVE FOOTAGE FROM SECTION LINES)

1713 “# from [/]East [JWest section line

WELL LOCATION

Sec. 9 (] East

Township 46 North Range 33

] West

LATITUDE

N38° 49' 10.098"

LONGITUDE

W94° 34' 21.320" /

Qe -9

Belrtn v

Y 3 n'\gl

.. p— el
DPT=103

REMARKS
1 Square = 660:/

e

abl

INSTRUCTIONS

On the above plat, show distance of the proposed well from the
two nearest section lines, the nearest lease line, and from the
nearest well on the same lease completed in or drilling to the
same reservoir. Do not confuse survey lines with lease lines.
See rule 10 CSR 50-2.030 for survey requirements. Lease lines
must be marked.

This is to certify that | have executed a survey to accurately
locate oil and gas wells in accordance with 10 CSR 50-2.030 and
that the results are correctly shown on the above plat.

REGISTERED LAND SURVEY

NUMBER

MO 780-1136 (02-11)

REMIT ONE (1) COPY TO. STATE OIL AND GAS COUNCIL, PO BOX 250, ROLLA, MO 65402 573-368-2143.




GIS Utilities - Check Location - MoDNR

(O Missouri Department of Natural Resources

L Geographic Information Systems ..

Check Location

Page 1 of 2

Select a coordinate format, enter a pair of coordinates in the boxes below it, and then press the SUBMIT button. Please be patient
while your information is retrieved. Your coordinates will be converted to the other formats, the information on the right-hand side of
the page will be filled in based on your coordinates, and a map will be generated. NOTE: All coordinates must use the North

American Datum of 1983 (NAD83).

| Submit |

Universal Transverse Mercator
[Zone 15 North]

Easting
363477.7049498117
Northing
4297918.107191561

meters

meters

Decimal Degrees

Latitude
38.81947166666667 °
Longitude

-94 57258888888888 °

° Degrees, Minutes and Seconds

Latitude Degrees

38 :
Latitude Minutes

49 -
Latitude Seconds

10.098 "
Longitude Degrees

-94 :
Longitude Minutes

34 :
Longitude Seconds

21.32 "

Metadata

* Interstate Highways

* US Highways

+ State Highways

* Railroad

» Major and Minor Roads
+ County Boundary

* Lakes

« Major Rivers

* Rivers and Streams

* Missouri River

* Mississippi River

* Municipal

Decimal Degrees [Lat, Lon]
Deg, Min, Sec [Lat, Lon]
County Name
County FIPS Code
Legal Description
Municipality
House District
Senate District
Congressional District
MoDNR Region
USGS 1:24,000 Quadrangle
8 Digit Watershed
10 Digit Watershed
12 Digit Watershed
Special Well Drilling Area
Ecological Drainage Unit
Level lll Ecoregion

. Query Time

[ 38.819471°, -94.572589° |

[ 38° 49" 10.0", -94° 34’ 21.3" ]
Cass

037

Section 09 T46N R33W
Belton

123

31

5

Kansas City Regional Office
Belton [38094-G5]

10300101 [Lower Missouri-Crocked]
1030010101 [Blue River]

" UTM Zone 15N [Easting, Northing] [ 363477.7, 4297918 1 ] meters

103001010104 [Camp Branch-Blue River]

Area 2

Central Plains/Blackwater/Lamine
Central Irregular Plains

6.344 s

Rows with red text indicate that the input location is too close to a boundary to produce

reliable results.

NOTE: A result of 'NO VALUE' is usually an indication that no data was found for the
location. For example, not every point in Missouri will lie within a municipal boundary, so
some will result in a 'NO VALUE'. If 'County Name' results in 'NO VALUE', your point

probably lies outside the state.

Well (D: # poso
Flev. (0Q

’E’: ZZ"(\ elev. TPC,‘M’SLB\

Vell (D0 #0720255

¥ g%

036 - 535-245

c=>”‘-§— ~ 1% elev.

http://dnr.mo.gov/gisutils/processlocation.do

9/11/2012




(IS Utilities - Check Location - MoDNR

Page 2 of 2

Legend
Interstate Highways

” US Highways
e

State Highways

Ag(‘ Railroad

Major and Minor
Roads

County Boundary

Lakes
Major Rivers

a

Rivers and Streams
Missouri River
Mississippi River

i

Municipal \

]

S
S
— e e -@Tr/
i
{
|
i
i

T —— . —

/ / 1
Tuesday, Septembar 11, 2012 1:10:41 PM CDT Missouri Depanment of Natural Resourcas

) 7
T~
Be!ton | ) II| i\

—te V\;!— ¥
T -
I Fo: ol 1270t

View Scale 1:24,000

http://dnr.mo.gov/gisutils/processlocation.do

Missouri

Department of
Natural Resources

DISCLAIMER: Although this map has been compiled by the Missouri Department of
Natural Resources, no warranty, expressed or implied, is made by the department as to
the data and related materials. The act of distribution shall not constitute any such
warranty, and no responsibility is assumed by the department in the use of these data or
related materials.

P.O. Box 176, Jefferson City, MO 65102
800-361-4827 / 573-751-3443
E-mail: contact@dnr.mo.gov

9/11/2012



@ STATE OF MISSOURI
MISSOURI DEPARTMENT OF NATURAL RESOURCES
é @ GEOLOGICAL SURVEY PROGRAM

INJECTION WELL SCHEMATIC 06C-11
COUNTY PERMIT NUMBER OPERATOR | WELL NUMBER
Cass Kansas Resource Exploration & Development AT - b™>

weder n Ae#ec‘ ity

chicectly clown
7/5" cas m{j_
s ZNNZ
i . I !
20 & 7" atace cementad . F\%
+o -JUs"Face —_— ] ; .::,//
W/ § sk portiand cemart 1 TN
N N
N R
i B
N 7 ed to sork
,\ e L R g/s c,a-b"‘j Ccmerﬂ’ O SOMTLE
\\‘ \ w/ 100 sks o] well Cement.
N
N ]
i DN
NN
75 casing et fo lPLf5 - %

% %, Soo' to oo
w/ Elaot Sheoe 4 rubocr = T %rpomd-lor\ uppe

\ 3 5pk.

TD dolled fo b56'__ e (Lpper sguiree| ~ 560’ - 530')

/ < g" bik. (midc”& 3‘7““—55 ~ 530’-580')
( Lower Squrrre( - 580=600')
X Upper, nddle and lower Squprrel section ned le_and

INSTRUCTIONS ON THE ABOVE SPACE DRAW A NEAT, ACCURATE SCHEMATIC DIAGRAM OF THE APPLICANT INJECTION WELL,
INCUDING THE FOLLOWING: CONFIGURATION OF WELLHEAD, TOTAL DEPTH OR PLUG BACK TOTAL DEPTH, DEPTH OF ALL INJECTION
OR DISPOSAL INTERVALS, AND THEIR FORMATION NAMES, LITHOLOGY OF ALL FORMATIONS PENETRATED, DEPTHS OF THE TOPS
AND BOTTOMS OF ALL CASING AND TUBING, SIZE AND GRADE OF ALL CASING AND TUBING, AND THE TYPE AND DEPTH OF PACKER,
DEPTH, LOCATION, AND TYPE OF ALL CEMENT, DEPTH OF ALL PERFORATIONS AND SQUEEZE JOBS, AND GEOLOGIC NAME AND
DEPTH TO BOTTOM OF ALL UNDERGROUND SOURCES OF DRINKING WATER WHICH MAY BE AFFECTED BY THE INJECTION. USE BACK
IF ADDITIONAL SPACE IS NEEDED, OR ATTACH SHEET.

MO 780-0221 (8-06) REMIT TWO (2) COPIES TO: GEOLOGICAL SURVEY PROGRAM PO BOX 250, ROLLA, MO 65402 (573) 368-2143
ONE (1) COPY WILL BE RETURNED



Well Schematic, Continued

The surface casing is 7” in diameter and is new, limited service grade pipe. The 7” is drifted and tested to
7,000 Ibs. and weighs at least 17 |bs. per foot. The surface casing will be set to a minimum depth of 20
feet and extend 6 inches above the surface. Approximately 8 sacks of Portland cement will be circulated
to surface and will secure the well and ensure the contents of the well bore are sealed off from sources
of drinking water. The production casing used is 2 7/8” EUE upset, drifted and tested to 7,000 Ibs. No
tubing will be ran in the injection wells, the injection fluid will be injected directly down the 2 7/8”
casing. The total depth of the well will be approximately 650 feet drilled witha 55/8” bit. A2 7/8”
flapper type float shoe will be set at the base of the 2 7/8" casing pipe (645 feet) with centralizers
installed to center the casing inside the well bore for better cement bonding. The 2 7/8” casing will be
cemented from 650 feet to surface using a 2 7/8” rubber plug for displacing the cement. Approximately
100 sacks of high-grade Oil Well cement will be used to cement all wells. This cement will ensure that no
contents of the pipe will leave the well bore. The top of the 2 7/8” casing will extend approximately one
foot above ground level. After the cement has cured and effectively bonded to the 2 7/8” casing,
perforations will be made in the Squirrel Sandstone formation from approximately 500-600 feet,
depending on where the oil sand is present at this particular location. Wells will be shot with 3
perforations per foot where the squirrel sandstone oil reservoir is present and capable of water
injection. No water sources are present at this depth and will not be affected by these perforations or
the injection. The relevant sources of drinking water are located less than 20 feet below surface. The 7”
surface pipe and durable Portland cement ensures these water sources will remain free from
contamination from drilling and injection activity. Other sources of potential usable water may be
present, however not always potable, in the Pennsylvanian and Mississippian formations located
approximately 150 feet or deeper below the base of the Squirrel Sandstone.

The lithology of all formations penetrated by the wellbore are as follows:

Formation Total Depth (feet)
Soil 0-2
Clay 2-6
Lime 6—28
Shale 28-49
Lime 49 - 64
Shale 64 -69
Red Bed B
78 -82
Shale




Lime

Shale

Gray Sand

Shale

Lime

Shale

Lime

Shale (Slate 183 —184)
Lime

Shale (Slate 207 - 208)
Lime

Shale

Lime “Hertha”

Shale

Lime

Gray Sand “Knobtown”
Shale

Gray Sand

Shale

Gray Sand

Shale

Lime

Shale

Lime

Shale (Slate 411 — 412)
Lime

Shale

Gray Sand

82 - 87
87 - 105
105 - 124
124 -128
128 - 130
130 - 147
147 - 177
177 - 186
186 — 204
204 -209
209 - 211
211214
214-220
220-259
259 - 260
260 - 262
262 -324
324 -329
329 - 358
358 - 362
362 -399
399 - 401
401 - 404
404 - 406
406 - 417
417 - 424
424 - 427

427 -431

Top Pawnee Limestone

Base Pawnee Limestone

Top Labette Shale

Base Labette Shale




Shale

Lime

Shale (Slate 452 — 453)
Gray Sand

Sdy. Shale

Very laminated Sand
Sandy Lime

Slightly lamin. Sand
Sandy Lime

Solid Sand

Shale

Slightly lamin. Sand
Sandy Shale

Solid Sand

Sandy Lime

Solid Sand

Sandy Lime

Solid Sand

Sandy Lime

Solid Sand

Sandy Lime
Laminated Sand
Sandy Shale

Sandy Lime

Solid Sand

Sandy Lime

Sandy Shale

Slightly laminated Sand

431-443
443 - 448
448 — 469
469 - 471
471-501
501 - 502
502 - 503
503 - 504
504 — 505
505 - 506.5
506.5 — 507
507 — 507.5
507.5 - 509.5
509.5 - 510.5
510.5-511.5
511.5-515.5
515.5 - 518
518 - 520
520-521
521-525
525 - 526
526 — 527
527 - 528.5
528.5 - 530
530 - 533
533-534
534 - 535

535 — 5365

Top Fort Scott

- Blacklack Creek Limestone

Summit Coal

Base Fort Scott

Top - Squirrel Sandstone




Sandy Lime 536.5-538

Solid Sand 538 - 539

Lime and Shells 539 -541

Sand lamin. w/ Sandy Lime 541 -542

Lime and Shells 542 - 543

Solid Sand 543 -544.5

Sandy Lime and Shells 544.5-547.5

Sand and Shells 547.5-548.5

Lime and Shells 548.5 - 552

Solid Sand 552 - 553

Lime and Shells 553 —555.5

Sand and Shells 555.5~- 5595

Lime and Shells 559.5 ~ 563.5

Solid Sand 563.5-582.5

Slightly laminated 582.5-583.5

Shale and Shells 583.5-587.5

Solid Sand 587.5-590.5

Sand and Shells 590.5-591.5

Solid Sand 591.5-593

Lime 593:=593.5

Very laminated Sand 593.5 - 596 Base — Squirrel Sandstone
Shale (Slate 610-611) 596 - 616 Top - Verdigris
Lime 616 -617 Ardmore Limestone
Shale (Slate 621 -622) 617 — 650 Oakley Shale




Belton Unit, Cass County, Missouri

Re: Closure Pressure

Attached is a reproduction from “Production Operations, Vol. 2" by Allen and
Roberts describing the fracturing pressures in a reservoir.

The fracture propagation pressure is approximately the same as the closure
pressure, although slightly higher. This difference is less si gnificant in low pressure
reservoirs such as the ones in the Cherokee Basin, consequently, they are considered to
be the same. The fracture propagation pressure is the same as the instantaneous shut-in
pressure (ISIP) experienced upon cessation of a hydraulic fracture treatment. The ISIP
from a fracture procedure is the surface pressure measurement. Bottom-hole ISIP must be
calculated by adding the surface ISIP and the product of the depth to mid-perforations
(feet) and the pressure gradient of the fluid in the wellbore (psi/foot). For fresh water the
fluid gradient is 0.434 psi/foot. Since the fluid in fracture operations is more dense than
fresh water most engineers estimate the bottom-hole ISIP with a higher gradient. The
state of Oklahoma uses a gradient of 0.50 psi/foot,

Utilizing ISIP’s experienced at Belton, and a fresh water gradient of 0.434, the
calculated bottom-hole ISIPs are:

WELL DEPTH TO MID-PERF ISIP (Surface) ISIP (Perfs)
R32 626 400 672
R32 585 350 604
R31 600 400 660
R31 552 350 640
R47 620 325 594
AD20 536 400 633
AD20 582.5 400 653
AD9-2 610 400 665
AD9-2 507 400 620
ADI16-2 544 400 636

The fracture propagation pressure is the pressure in which the aperture

of the existing fractures can begin to be opened. An increase in injection rate is noted at
this point on injection step-rate tests. At injection pressures at, or slightly above, the ISIP,
the fractures in the immediate vicinity of the wellbore (inches) may be affected but not
into the reservoir significantly. In actual injection operations of a waterflood at ISIP,
fractures wouldn’t be created beyond the region adjacent to the wellbore because of: 1)
fluid leak-off into the formation, 2) the injection of a low viscosity fluid, and 3) the
extremely low injection rates - far less than what is necessary to create a fracture.




Hydraulic Fracturing

minimum stress at the borehole, and must also
overcome the tensile strength of the rock. This can
be expressed as follows:

(P;)‘_=3&,,1—Er,,l+S_+P (5)
where:

(P,), = borehole pressure required to initiate

vertical fracture

@, = maximum principal horizontal matrix
stress

,, = minimum principal horizontal matrix
stress

§, = horizontal tensile strength of rock

P = formation pore pressure

Penetrating Fluid Reduces Breakdown Pressure—
A penetrating fluid increases the area over which
pressurized fluid contacts the formation and can
reduce the pressure necessary to initiate fi racturing.

Laboratory and theoretical work by Fairhurst and
Haimson? provides a basis for estimation of the
maguitude of reduction in openhole. Generally re-
duction may he on the order of 25 to 40% in
openhole.

Perforation Density and Orientation—Recent
laboratory work in cased hole shows that breakdown
or frac initiation pressure is affected by the number
and arrangement of perforations.?

The existence of casing and the arrangement of
perforations have little effect on created fracture
orientation, but breakdown pressure is reduced by
increased number of perforations. The practice of
perforating with all shots in a vertical line on one
side of the casing, Figure 8-6 significantly increases

&b,

FIG. B-6—Orientation of perforation vs. least horizon-
tal matrix stress. Condition resulting in highest break-
down pressure.

breakdown pressure if the perforations happen to
be oriented 90°to the azimuth of the vertical fracture
plane. Orientation of perforations does not affect
azimuth of the vertical fracture however.

Fracture Propagation

Once the fracture has been created and invaded
by pressured fluid, the stress concentration near
the wellbore is reduced, and the hydraulic pressure
required 1o extend the fracture must merely over-
come the component of the undisturbed stress field
normal to the plane of the fracture.

Measuring Propagation Pressure and Frac Gra-
dient—The fracture propagation pressure (and frac
gradient) can be obtained during the fracing opera-
tion by recording the wellhead pressure immediately
after the pumps are shut down following injection
into the fracture (Figure 8-7). Since the frac gradient
is increased by increased pore pressure, this mea-
surement should be made before the pore pressure
is significantly raised by the injected frac fluid,

Wellhead instantaneous shut-in pressure, cor-
recied to the hole botiom by adding the hydrostatic
pressure of the wellbore fluid column, is the fracture
Ppropagation pressure. Fraciure gradient is the frac-
ture propagation pressure divided by the formation
depth.

Measuring Rock Matrix Stress—The minimum
horizontal rock matrix stress is then:

@,, = propagation pressure — pore pressure

This stress is of particular interest because it
is the stress which propping agents must withstand
in order to hold the fracture open. In actual practice
pore pressure can be equated to static reservoir
pressure provided fracture propagation pressure is
measured before significant frac fluid is injected
to raise the pore pressure level near the wellbore.

It should be noted that proppant in the critical
area near the wellbore is subjected to more stress
than that further away due 1o lower pore pressure
near the wellbore in the producing process, Figure
8-8. This effect may be significant at high draw-
down pressures.

Fracture Orientation

Fracture Propagates Perpendicular to Smallest
Stress—Rocks fracture in a plane perpendicular to




Belton Unit, Cass County, Missouri

Re: Injection Volumes

Injection volumes are determined by using analogy from previous squirrel sandstone water
floods that contain similar reservoir characteristics. In the case of the Belton Unit we plan to inject 1
barrel of water for every 1 net foot of oil bearing sandstone. (assuming this rate does not exceed the
maximum approved injection pressure) Depending on the duration and impact of the surrounding wells
some injection wells may ultimately inject 3 barrels of water for every 1 net foot of oil bearing
sandstone.

Due to the permeability variance of the reservoir we typically will not exceed 15’ of perforations
per injection well.

Example;

Yearl

15’ perforations x 1 bbl/ft = 15 BPD injection rate
Year 2

15’ perforations x 2 bbls/ft = 30 BPD injection rate
Year3

15’ perforations x 3 bbls/ft = 45 BPD injection rate

We typically do not exceed 3 bbls/ft injection rate, which is why we are requesting only 50 BPD rate.
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RECEIVED AUG 27 2012

ot

AFFIDAVIT OF PUBLICATION

(Space above for recording informaton)

T

STATE OF MISSOU
COUNTY OF CASS

[, Jams Anslinger, beii
that [am the Classified A
Missourian, a weekly 1
County of Cass, Statg
newspaper has been ad
class matter in the City
publication; which news
consecutively for a pe
bonafide subscribers, vi
paid or agreed to pay «
definite period of time,
with the provisions of
Missouri 2000, and &
Missouri 2000. The affix
the following consecutiy

|¥ [nsertion. Vol Lj% No

24 [nsertion: Vol No

3 nsertion: Vol No

4* [nsertion: Vol. No

52 [nsertion: Vol No

/

Subsgribed and swom to
‘A@__ 20| 2L

JuU
Notary PLl

'l—wm

for 42 injection wel pergrats 1o he drilled to an approXximate
Sandstone I‘orrna'.»on'ﬁr an Enhanced 01 Recovery Projecta

7

L
Kansas Retource Exploration & Development, LLC 910
pt
- the following locations.

A 1At Qe Grp KON ”.V'.'.!‘.‘."‘,'.

section §, Township 46N, Range 3w

HADI-54 402 from 5 line/1,736' from E line,
ange 33W

WADI-SS5 3BT from S line/1,736" from E line, Section 9, Township 46N, R
KADI 56 369’ from S line/1,734" from E line, Section 8, Township aeN, Range 33W
#ADI-57 444" from S line/2,176" from E tine, Section 9, Township 46N, Range 33W
HADI-58 428" fram § Hiney2,174" from E line, Section o, Township 46N, Range 33W
KADI-59 413 from 5 line/2,1/6' fram E line, Section 9, Township 46N, Range 33W
4ADI-G0 846" from 5 line/1,708’ from E line, Section 0 Township 46N, Range 33W
WADI 67 830" from 5 line/1,708" from E hine, Sectiony, Township 46N, Range 33W
#ADI-62 BE1' from 5 linef1,712" from E line, section 9 Township 46N, Range 3w

£ADI 63 901’ from S line/1,713" from  ine, Section § Tawnship 46N, Range 33W i

EADITA SIS from S line/1,713 from E Iin&, SECTion 8, Tawnship 46N, Range 33W
#ADI.65 898’ from § line/1,295" from E line, Section 6. Township 46N, Range 33W
SADI-66 910" from S line/1,295" from E line, Section §, Township 46N, Range 33W
RADK67 928’ from S line/1,296" from E line, Section §. Township 46N, Range 33W
H#ADI-63 862° trom S line/1,293" from E hne, Section 4, Township 46N, Range 33W
#ADI-69 847 from S line/1,290" from L line, Sectiond, Township 4GN, Range 33W
HADI 70 B25 from S hine/1,280" trom E bne, Section ), Township 46N, Range 33W
#ADI-71 908’ from 5 line/874' from E line, Sectian 9, lownship 46N, Range 33W
#ADI-72 923 from S line/879" from E line, Section 9.:Township 46N, Range 33W
FADK73 938 from S line/382° from E ling, Section 9,1 pwnship 46N, Range 33W
#AD1-74 953 from S line/883 from C line, Section 3, Township 46N, Range 33W '
HADL7S R4’ from S line/448" from E line, Section 9, Township 46N, Range 33w
#ADI-76 856 from S line/a51" from E line, Secticn 941 ownship 46N, Range 33W
#ADI 77 870" from S line/a53’ from E line, Section 9; Township 46N, Range 33W
#ADI-78 1,379 from S line/1,679' from E line, Section 9, Township 46N, Range 33W
#A1-7S 1,394 from S ine/1,685’ from E line, Section 9, Township 4GN, Range 33W
#ADI-80 1,406 from € line/1,689' from E line, Secgin 9, Townstnp 46N, Range 33W
#ADI-81 1,372 from S line/1,32€ from E line, Se.ton 9, Township 46N, Range 33W
BADI B 1,389 from $ line/1,332' from E line, Section 9, Township 46N, Range 33W
#ADI-83 1,402 from S line/1,331" from & line, Section 9, Township 46N, Rarge 33w
#ADI-84 1,413 from S line/1,333' from E line, Sectioh 9, Township 46N, Range 3w
SADI-85 1,428 from § line/1,334" from E line, Section 9, Township 46N, Range 33W
HADI86 1,353 from S line/853’ from £ line, Section®, Township 46N, Range 33w
#ADI-87 1,365’ from S line/853" from E line, Section p Township 46N, Range 33W
#ADI-88 1,379 from 5 Iine/858" from E line, Section ? Township 46N, Range 33W
¥ADI-89 1,393 from S line/860 from E line, Section®, Township 46N, Range 33W
#ADI-90 1,780 from S ine/1,294' from E line, Secuci\ 9, Township 46N, Range 33W
#ADI-91 1, /95" from § line/1,298" from E line, Section 9, Township 46N, Range 33W
#ADI-92 1,813 from & line/1,300' from E line, Sectlop 9, Township 46N, Range 33W
HADI-93 1,777 from S line/B30 from E line, Section $, Township 46N, Range 33W
#ADI-94 1,793 from S line/883' from E line, saction®, Township 46N, Range 33W
HADI 95 1,808 from § line/884° from E line, Section 9, Township 46N, Range 33W

Written comments or requests for additlonal Information regarding such wells should be directed within fifteen (15)
4

days of this notice to the address below.

State Geologist / ‘ 3

Missouri Oil & Gas Council

V/
park KS, 66210, has appled

h of 550 feet’ Water will be injected into the squirrel

i b*gfc‘ P 0. Box 250
¢ ] Commise| Fola MOsSao1 | :
i My Commissio L— 5
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RECEIVED AUG 27 2012

AFFIDAVIT OF PUBLICATION

STATE OF MISSOURI
COLUNTY OF CNSS

bemng duly sworn according to law, state
Mans wr~rﬂfllu Cass County Demaocrat-
a aper of general circulation n the
County of Cass, State Missourt, where located, wi hich

has been ad: 1(".‘(’ to the Post Office as per rodical
v of Harrisonville, Missouri, the city of
lished regularly and

I Jams Anslinger,
that Tamthe Classified Ad
Missounan, a weekly m\u;

nEwWsSpape
;11;5 matter in the City
7 tion .'\\':‘.'.E‘..h.mwp r has been pub
cn:‘._».:b.mn:l, for a period of three years and has a list of
sde subscribers, voluntanly en '1&& as such who have
agreed to pay a stmd price for a subscription for a
definute pzriod of tme, and that su «ch newspaper has complied
with the provisions of Section 493 050, E\L.m'd qlmuu of
Missouri 2000, and Secuon 59310 Statutes of
\(issourt 2000 The affived notice appeared in said newspaper in
the following consecutive 155Ues

1* [nsertion Vol L;{;\ No &I—‘ .;)LL day ofﬂ{fj_jolc_z_‘

blica

r‘.':.i or

Ruvlscd

Inseruom: Vol . N0 day of n_
34 Insartion Vol _No day of .
lnsertion Vol No ) dayof ... 20
$2Ipsertinn Vil Noo . _d_) A . |

ﬂﬂé {L Tt o Gl

/JL"’!J Aus! nael C H.’n.;.c./ ir.f A ‘}'f rorer

B (.
Subsgribed and swom 1o !Knilf‘@t on IIH\ lny of

—frug—nla () 1 mwb

i v
i ‘ JULIE M HICKS
otary Public, Naotary Seal
wate of Missours
.88 Caounty
on # 09727108
N Explies Jung 12,2013

mrmis

f"gﬂ 1we above jmr record

iy information)

( o-Pennoner

ator
ROV MY RON JAMLS B St )
ATION Co-Petittoner )
TICE The State of Missouri 10
I'E BOSE ) RONALD gANCHEZ and
) UNKNOWN:
INE YOU ARE HEREBY NOTI-
) FIF D that an action has beer
her ) commenced against you1n the
SCHEZ Cireunt Court of Cass County
Missour:, Probate Division
er the subject and general naturd
y * of which 1s appointment of u
er ) guardian and or conservator
IWARD for TAYLOR RENFE BOSE]

L BLIC HEARING

10, 5:00 pm., at the West Peculiar Fire Protecti
Peculiar, Cass County, Missourt. at which Citiza

{ to set by the West Peculiar Fire Protection Distri]
produce the revenues which the budget for the f]

he required from the property tax. Each tax rate}

es

"

squired by the current assessed valuation. The r

Prior Tax Year Current Tax Year
25.940,482
S 17.949 463
S 103,889,945

174

§ 86,207,303
g 17.194,329
$ 103,401,632

ol Property
Iax Revenues
for 2012

Property Tax Kalf
for (p(‘-r S100)

S 764,734 < 7361
h) 311,670 g 3000
S 51.945 S 0500
$ 249336 $ 2t
S 1.377.685 5 1.3261
By: David Morris. Treasu

s8R




MISSOURI

Mechanical Integrity Test

TestDate: .S - (-~ 20/3

Operator: K Aj [;—HD

Address:
Contact:
Phone: —
I/ P e
Lease: -35/7[5'/ » Vh it Well No.: /jbl oS
County: _("p b5 Permit No.: 21021
NS84y jpo” W2y 211"
TEST INFORMATION
Pressure | x Radioactive Tracer Survey Temperature Survey
Run #] Run #2 Run #3 Run #4

Start Time: 0890
End Time: |C 271
Length of Test: | OO |
Initial Pressure (PSI): | {2 £€
Ending Pressure (PSI): | /»./ ()
Pressure Change: 7

]

Fluid Used For Test (water, nitrogen, CO2, etc.): _/7+/"

Perforations: A'rne - fe'cc) coé//

Comments: X 433 =

The bottom of the tested zone is shut in with Azbber /~/vq  ata depth of feet.
In signing the form below, it is certified that the above indicatbd well was tested for mechanical

integrity on the test date shown above.

fl I
Signature ! 2 ] #— ' E ,L/?
Title

Operator, Contact Person or Approved Agent

-

Remarks:
State Agcnt:ie_!_lmttﬁ'z_‘ Wimessed: Yes‘.—‘/ ¢ S

11 FILE WITH PERMIT !!

OGC Misc Form 1
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