MOUNTCLIFF RESOURCES LTD.
360, 717 - 7TH AVENUE S.W.
CALGARY, ALBERTA
T2P 023
40% - 264 - 3288

April 7, 1997

Manitoba Energy & Mines
Petroleum Branch

Suite 360

1395 Ellice Avenue
Winnipeg, MB

R3G 03G

Attention: John Fox

Re: North Virden Scallion Unit #2
Pressure Build-up Tests

Dear John,

Please find enclosed hard copies of the previously faxed information on the

above subject.

Also, please forgive the tardiness in which this was done.

4

President

Mountcliff Resources Ltd.
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MOUNTCLIFF RESOURCES LTD.
360, 717 - 7TH AVENUE S.W.

CALGARY, ALBERTA
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June 15, 1985
Mountcliff Resources Ltd.
360, 717 - 7th Avenue S.W.

Calgary, Alberta
T2P 0Z3

Attention: Mr. Cliff Bexg
Dear Cliff,

RE: North Virden Scallion Unit No.2
11-29-11-26 W1M Pressure Buildup Test

Please find attached the pressure buildup test analysis
that Tundra 0il and Gas Ltd. has completed for well 11-29-
11-26 at the request of the operator of the Unit. In summary
the results are as follows:

* Estimated avergge static reservoir pressure {(at infinite
shut-in time) P~ = 7147 kPa. The current buildup data
suggests that there may be some Over pressuring at 11-29
from the injector at 12-29.

*+ Reservoir permeability to oil, kg = 9 md

* Skin damage, S = 6

+ Flow efficiency = 0.65 (productivity may be improved by up
to 35% with an convertor/acid job)

The pressure buildup test data is summarized as follows:

*

Attachment No.l: Pressure Buildup Data

*

Attachment No.2: Log - Log Plot (Pressure and Derivative)

+ Attachment No.3: Log-Log (wellbore storage & radial flow)

*

Attachment No.4: Horner Type Curve Match

The three pressure buildup tests completed in the Unit at
11-29, 16-30, and 5-32-11-26 indicate that the upper cherty
0il horizon is receiving good pressure support from the
acquifer and pressure maintenance scheme. As a result, no
further injection locations are required in the Unit at this
time.

Should you have any questions, I can be reached at 204-
934-5853.

1111 - One Lombard Place, Winnipeg, Manitoba R3B 0X4 Telephone: (204) 934-5850 Fax: (204} 934-5820
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Yours truly

TUNDRA OIL AND GAS LTD.

&

<._';_ >\§Z . &7:3:)--; S LA

George Ciyzewski, P.Eng.
Senior Reservoir Engineer

cc: R. Puchniak
D. Barchyn
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AT TACHMENT NO.2
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ATTACHMENT NO.4

TUNDRA O1!L AND
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January 25, 1995

Mountcliff Resources Ltd.
500, 805 - 8th Avenue S5.W.
Calgary, Alberta

T2P1H7

Attention: Mr. Cliff Berg
Dear Cliff,

RE: North Virden Scallion Unit No.2
16-30-11-26 W1M Pressure Buildup Test

Please find attached the pressure buildup test analysis
that Tundra ©il and Gas Ltd. has completed for the 16-30
well at the request of the operator {Mountcliff Resources
Ltd.) of the unit.

productivity improvement can be obtained at the 16-30
well by implementing a convertor/acid stimulation. An
incremental oil rate of 4 BOPD is estimated with the
aformentioned workover.

Tundra 0il and Gas Ltd. will invoice Mountcliff Resources
Ltd. for the use of the echometer provided by Tundra to
complete the pressure buildup test at 16-30.

T will be pleased to discuss with you the engineering
analysis of the pressure buildup test at 16-30, and the
followup stimulation program after your review of the
attached documentation. I can be reached at 204-934-5853.

Yours truly,

TUNDRA OIL AND GAS LTD.

— J _—— e

! Rt AR AR S ”}"ﬁi -
: § |

George Czyzewski, P.Eng.

Senior Reservoir Engineer

ce: R, Puchniak

I. Barchyn
Working Interest Owners (addressee list attached)

1111 - One Lombard Place, Winnipeg, Manitoba R3B 0X4 Telephone: {204} 934-5850 Fax: {204} 934-5820



Tindra

ollandgasitd.
INTERNAL MEMORANDUM

To: File
From: G. Czyzewski
Date: January 24, 1995

RE: North Virden Scallion Unit No.2
Analysis of 16-30-11-26 Pressure Buildup Test

Tundra Oil and Gas Ltd. has analyzed the pressure buildup
data acquired by Mountcliff Resources at 16-30. The
following conclusions are offered for your review and
feedback: '

HIGHLIGHTS 16-30 PRESSURE BUILDUP TEST

» Estimated average static reservoir pressure p* = 6,000 kPa

o s
* Reservolir permeability k = 12 md 5229'7 g
+ Skin damage & = +7 /;7

h_— “_—:;:"/"/
* Flow efficiency = 0.59

RESERVOIR PRESSURE

Reservoir pressure was estimated by preparing Horner and
Log-Log plots. A Log-Log plot (refer to Figure No.l1l) was
first prepared to determine if the pressure transient had
moved beyond the wellbore storage area. Figure No.1l
illustrates that the wellbore storage area is depicted by
the initial unit slope portion of the curve. The end of
wellbore storage is characterized by the flattening of the
pressure profile. Late time conditions, generally occur 1 to
1.5 cycles after the beginning of the flattening of the
pressure profile. On this basis, a best fit of the last five
data points from the Log-Log plot will provide an estimate
of the average static reservoir pressure at 16-30 using the
Horner plot. The Horner plot for 16-30 is illustrated on
Figure No.2. An extrapolated _average static reservoir

pressure of 6,000 kPa is estimated at 16-30. The pressure
buildup test/indicates that 16-30 is near original reservoir
pressure conditions of 6200 kPa. Table No.l outlines the
pressure byildup test data.

4 \t§7g/>ﬁr/
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RESERVQIR PERMEAEBILITY

Formation permeability was estimated using the data from
the semi-log plot illustrated in Figure No.2. The following
equation was used in conjunction with the Horner Plot data
to determine formation permeability (k) :

k = (162.6 * g * Bgi * ug) / m * h
where

k = formation permeability (md}

g = oil rate (BOPD)

Boj = formation volume factor (R STB/STB)

u, = oil viscosity (cp)

m = slope from Horner plot {(psig/cycle)
h = net pay (feet)

k = (162.6 * 10 * 1.1 * 4) / 58 * 10
k = 12 md

Table No.2 outlines the parameters that were used to
calculate formation permeability.

SKIN FACTOR

The skin factor was calculated using the Horner egquation
for pressure loss due to skin. The equation to estimate skin
effect is as follows:

g = 1.151 * { (Pipr-Pwe) / ™ - log(k/phi*uo*ct*rzw) + 3.23 }

where

g = gkin factor (dimensionless)

P1hr = Pressure @ 1 hour from late time extrapolation (psig)

Dwf = bottomhole flowing pressure @ time of shut-in (psig)
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slope from Horner Plot (psig/cycle)

2
"

Il

formation permeability {(md)

phi = formation porosity (fraction)

ug = oil viscosity (cp)
cy = total system compressibility (1/psig)
r,, = radius wellbore ({feet} ?

-

s = 1L151*[(624-33)/58-109(12/0.22*4*0_0000175*0‘182)+3.23]
e e T 7'7—\‘ T

s = + 7 >

5
L
T

The positive skin factor indicates that the formation is
damaged at 16-30. The type of damage suspected is gquite
likely scale, which is reducing inflow. Table No.2 outlines
the parameters that were used to calculate skin.

FLOW EFFICIENCY

An estimate of the flow efficiency was made, in order to
determine the productivity improvement that can be gained
with stimulation. The equations that were used to estimate
productivity index and flow eficiency are outlined as

follows:

a. Productivity Index (J)
Jactual = ( 9 / p* - Dwf), barrels/day-psi
Jideal = ( a / (p*—pwf) - chge pgkin ). barrels/day-psi

chge pgkin = m * 0.87 * s

chge pgkin = 58 * 0.87 * 7 = 353 psig

Jactual = (10 / 899-33) = 0.01155 barrels/day-psi

Jideal = (10 / (899-33) - 353) = 0.01949 barrels/day-psi
b. Flow Efficiency
Jactual / Jideal

0.01155 / 0.01949
0.59

Flow Efficiency

oo
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The flow efficiency calculation indicates that the skin
effect has reduced the inflow by about 40%. As a result,
stimulation of the 16-30 well has the potential of adding an
additional 4 BOPD.

CONCLUSIONS

The following conclusions have been made from the pressure
buildup test completed at 16-30. .
k76 pr

1. The 16-30 well is estimated to have a current static
reservoir pressure of 6000 “kPa (based on the extrapolation
of the Horner Plot to infinite shut-in time). Original

static reservoir pressure 1s estimated at 6200 kPa. K?¢7ﬂ9’;7) Z&pfjéx\

DsT

2. Good pressure support at 16-30 is attributable to @fff¢p5

Z 2.4 /1njectlon wells 10-30-11-26 and 4-32-11-26. This conclusion
//DlS based on a review of the historical pressure surveys at
16-30 prior to commencement of pressure maintenance (August, WLy )
1989), and pressure surveys after the start of waterflood
operations. The edge water drive is considered to be

providing partial reservoir pressure support at 16-30.

3. The 16-30 well guite likely has scale damage based on the
positive skin factor of +7.

4. The 16-30 well should be considered for a convertor/acid
stimulation to improve o0il productivity. Stimulation of the
16-30 well will improve oil productivity by 4 BOPD.

5. The pressure buildup analysis at 16-30 supports the
continuation of water injection into the Scallion cherty
zone to maintain reservoir pressure, in order to maximize
01l recovery.

6. The pressure buildup test planned at 5-32-11i-26 should
also be completed in order to assess the effectiveness of
pressure maintenance in the SW1/4 of Section 32.

G. Czyéewski
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July 6, 1985

Mountcliff Resources Ltd.
360, 717 - 7th Avenue S.W.
Calgary, Alberta

T2P 0Z3

Attention: Mr. Cliff Berg
Dear Cliff,

RE: North Virden Scallion Unit No.2
5-32-11-26 W1M Pressure Buildup Test

Please find attached the pressure buildup test analysis
that Tundra ©Oil and Gas Ltd. has completed for well 5-32 at
the request of the operator of the Unit. In summary the
results are as follows:

* Egtimated average static pressure P* = 6,400 kPa (at
infinite shut-in time) .

* Reservoir permeability to oil, kg = 10 md
* Skin damage, s = 12

* Flow efficiency = 0.46 ( productivity may be improved by
up to 54% with an convertor/acid job)

The pressure survey data is attached and summarized as
follows:

* Attachment No.l: Pressure Buildup Data

* Attachment No.2: Log-Log Plot

* Attachment No.3: Horner Plot

* Attachment No.4: Calculation of permeability and skin
* Attachment No.5: Calculation of Flow efficiency

Should you have any gquestions, I can be reached at 204-
934-5853.

Yours truly,

TUNDRA OIL AND GAS LTD.)k
('-.\Q/'t‘i (\‘ - :\ R T :.IM‘ -
e J ’ Loy N N g’
George Czyzewski, P.Eng.
Senior Reservoir Engineer

1111 - One Lompard Place, Winrnipeg, Manitoba R3B 0X4 Telephone: {204) 934-5850 Fax: (204) 934.5820
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Saskatchewan Qil and Gas Corporation

saskail

March 13, 1991

Manitoba Energy and Mines
555 - 330 Graham Avenue
Winnipeg, Manitoba

R3C 4E3

ATTENTION: Mr. John N. Fox
Chief Petroleum Engineer

Dear Sir:

RE: NORTH VIRDEN SCALLION UNIT NO. 2
LSD 16-30-11-26 WPM - PRODUCER
FLUID LEVEL PRESSURE BUILD-UP SURVEY
1SD 4-32-11-26 WPM - INJECTOR
DOWNHOLE RECORDERS PRESSURE FALL-OFF SURVEY

Enclosed, please find the results of pressure surveys conducted at the subject
wells in late January, 1991. The 16-30 well was surveyed in August 1989
along with 11-29-11-26 WPM; however, for the 1991 survey, it was suggested
by Unit owners that the 4-32 injector well be surveyed instead of 11-29 in
order to evaluate 4-32 for skin damage considering its present low injectivity
potential. Analysis indicated an average reservoir pressure of 6,462 kPaA
and 4,267 kPaA at 16-30 and 4-32, respectively. The August 1989 survey at
16-30 yie)lded a reservoir pressure of 5,984 kPaA (ie. a difference of 478 kPa
or 69 psi

If you have any questions concerning these reports, please contact Mr. Don
Gallant at (306)-781-8522.

Yours truly,
SASKATCHEWAN OIL AND GAS CORPORATION

LEG by o

R.R. Gladysz, P. Eng
Production Superintendent - South

DFG/rr
encl.
cc: J. Sliva
K. Kaleli
Unit Owners
Saskoil Tower

B 1945 Hamilton Street
f  P.O. Box 1550

Regina, Saskatchewan

RO .- 3c: (306) 7618200




PRESSURE FALLOFF TEST
ICG ET AL SCALLION
4-32-11-26 W3M
LODGEPOLE A- CHERTY
JANUARY 17- FEBRUARY 1, 1991

PREPARED BY: John Sliva

Formation Evaluation
February 21, 1991
JS8853



. INTRODUCTION

A pressure falloff test was performed in the Lodgepole A-Cherty formation at ICG
et al Scallion 4-32-11-26 W1M in January, 1991. On January 17, 1991, tandem
recorders were run downhole and injection stopped. On Febuary 1, 1991, the
recorders were recovered, a static gradient performed and the test concluded. The

results of this test are as follows:

Summary of Results

Average Reservoir Pressure (PR) 4,267 KPa (absolute) @ MPP
Flow Capacity (Kh),y, 8.44 md.m
Permeability (Ky,) 1.21 md

Skin factor (S) +0.1



II. DISCUSSION:

All pressures are referenced to the bottom recorder (#50700). The pressure
correction from RRD to MPP was performed utilizing the static gradient at the end
of the flow test. All pressures have been converted to absolute values by assuming a

barometric pressure of 90.0 KPa.

A log-log diagnostic plot of the fall off data suggests the late time data was in radial
flow. A reasonable typecurve match was found utilizing the Bourdet et al-Storage
and Skin with Derivative. This match finds the A.S.L. at 20 hours. As such, an
analysis utilizing semi-log techniques is possible. The results of the Horner analysis
find a Kh and skin that match the results found in the typecurve analysis reasonably

well. This further confirms that the right model was chosen.
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PRESSURE BUILDUP TEST REPORT
ICGR ET AL SCALLION
16-30-11-26 WIM
LODGEPOLE CHERTY
JANUARY 17-31, 1991

PREPARED BY: John Sliva
Formation Evaluation
March 5, 1991
JS8873



I. _INTRODUCTION

A pressure buildup test was performed on the Lodgepole Cherty formation at ICGR
et al Scallion 16-30-11-26 W1M in January, 1991. The well was shut-in on January
17, 1991 with fluid levels and casing pressures taken until January 31, 1991 when the

test was concluded. The results of this test are as follows:

Summary of Results

Average Reservoir Pressure (PR) 6,462.4 KPag (absolute) @ MPP
Flow Capacity (Kh), 63.64 md.m
Permeability (K) 25.46 md

Skin factor (S) +0.1



I1. DISCUSSION:

All bottom hole pressures were calculated by taking fluid levels and casing pressures
and applying the formula:

PBottomhole = PF/L + Pesg + PGC

A fluid gradient of 0.40 psi/ft. was assumed for calculating Pp /L. A summary of all
field data can be found in the table at the end of this report.

An MRD diagnostic plot of the buildup data suggests the late time data may be in
radial flow. A reasonable typecurve match of the buildup data was found utilizing
the Bourdet et al - Storage and Skin with Derivative. This match suggests the late
time data was in radial flow and as such an analysis utilizing semi-log techniques is
possible. The resulting Horner analysis finds a Kh and skin that match those found
in the typecurve analysis reasonably close. This further confirms that the right model
was chosen.
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ICGE ET7 Al SCALLION
16-30-11-26W3M

Fluaid Fruperties

Hae Oravity

3il Sravity

Bubtils Point Pressure
meferencs Fressure
Formation Vol Factor
011 Viscasity

i1l Compressibility

Soiuvution Gas 0il Ratic

Roogrvoly Farameters

Total Porosity
kater Saturation
311 Zaturation
=as Zaturagtion
Wellbore Fodius

Fxrmasian Temperature

Sormation Compressibility cf =

01l Well Test - BUILDUF

Listing

5 = .65
Yo = 0.858
pRetf = 5202.6
Bo = 1.07
muc = 12,705
-9
ca = 7.960%x10
Hso = 24.3

pi = -
h = Z.30
phit = 24, 00
Sw = 75.00
80 = 25.00
S5¢ = 0,00
T = Q. oo
T o= 20,00
-7

4.904x%x10

LODGEPOLE CHERTY

JANUARY 17-31,1991

kKFa

kKPa

<DEF >

<DEF >
<DEF *
{DEF >
<DEF >

<DEF>

<DEF>

<DEF >



il Well Test ~ ByliLDus
Listing

ICGR ET AL SCALLICH

16-2C-11-Z6W3M
Afterflow Liquid-{filled
Wellbaore Yalume Vwh = -
Wellbore Fluicd Compressinility = -
Number Of Points For Smoothing = Z
After fiow Changing biguia tevel
wicwid GEradient = 3,500
cffective Wellbore Arca Awb = 0,010
Mumber OFf Foaints For Smootning = 2
Aovrner T1me
Corrected Fiow Time to = 12264.000

Tomiiiative Froduction £oi)

LODGEFPOLE CHERTY
JANUARY 17-31, 1991

2
L £1]
-1
WA <DEF >
<DEF >
kEas/m
m
<DEF >
I

il <DEF >



Gil Well Test -~ BUILDUP

ICGR ET aL SCALLION LODGEFPDOLE CHERTY
IG-E20—-11-26W3M JANUARY 17-31,1991
Delita Super Equi v. Rt tiuad FPressure Delta
Time Time Time Time Time Fresgure
172 1/4
hr by nr hr hy kPa EPa
O, 000 S0 0 OO0
1,000 12285.000 1.¢00 109,747 G. 529 5.0 5.0
00O 51:E.GCO 2. 000 163, 232 3,335 2722 222.2
E OO0 08D, 000 2. 999 109,024 9,208 s 179.2
G, OD0 306?.000 3.9%9 1¢8. 761 S,.1310 “437.3 447,32
5 o 2453, 200 4,398 108.529 9,029 878.95 3z28.3
S, 00 2045, 0G0 5.997 108.221 2B.960 J1&6.4 666.4
T.000  1733.000 &.996 108,129 8.838 1017.6 S67.6
2. 000  15934.000 7.995 107.351 8.8423 1118.6 106G.6
F.000 153650667 8.933 107.784 8.793 1252.7 1202.7
s I et SiZ.000 232.953 105.992 8.315 1975.0 1923.0
A2, 000 38, 290 1.917 195, 230 8.152 3378.¢& 23378.6
FE. 000 ZEG.T00 47.813 104,631 7,902 4027.2 3977.8
7. 000 171.333 VAR SN 1o2.532 7.E826 G440, 4 $390. 4
6. 000 1Z28.750 95, 2q4 101,37 7.313 487,90 4517.5
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Froduction And Timecs

Comulative Production (0il?l = - 1] <DEF>
Corvected Flow Time tao o= L2264.000  hr

Ihar Dli Rate ao = Sl om Ad
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rmaticn Vol Factor Bo = 1.07 <DEF >

T
)

Tl Yiscasity muo = 12,798 mFa.s <DEF >
ICINE

Soluticn Gas 311 Rasio Feo = 4.2 m I <DEF >
meservoiy FParzapetesas

Nev oy h o= 2.30C m

Total Forosity ohit = 24,00 %

water Saturatiom S = FE_O0 %

Til Taturation G o= PP L

1as Satur ation Eg = L0 IS EL 4

Silbhare Wadius Y = (IR T <DEF >

Tosration Tanperatur e T o= 20000 den O
Formation Compressibilicy ct = .90 10 kE=a <DEF >
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Oii1 Well Test -~ BUILDUF

Radial Flow Analysis

(Horner Time?l
ICGER ET AL SCALLIGN LODGEFPOLE CHERTY
16-30—11-26W3M JANUARY 17-31,1991

Inner Zone

inttial “Fressure pi1 = - kiFa
Extrapolated Fressure pE = £705.2 wPa
Average Fesarvolr Fressure pl = 6£462.%  kfa

Final Flowing Pressure pWwio = 50.0 kPa
Straizht Line Results

_____ e ———— .

Total Sandface Rate qtot = S.64 m /d
SCamiiog Ziope msl = Fo0.1  kPa/lcycle
Transmissivity (Totalld zh/7mue = 8.132 mDm/mFPa.s
~obrirty (Tatall kA = 3.25 mbD/wmfa.s
Flow Capacity (01l kh = £32.694 mDm
Fevrmeanilisy (0112 k = 25.46 mbh

Stin Effect (Totald s = O.1

~“reszurs Drop Due To Skin delss = Si.23 kFa

Flon Efficiency FE = 0.33

Damage Faiio or = i.01

=agiis U7 Tavestigation riirv: = 7 m

= frwme Df Investigation Elinmvs = 336.000  hr
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Hate ATter T Maonths
mate After S Months
Stabilizeu Kate

Drainags Area

fime T Stabilize

Stecsilized Rate @

Stabiiizzn FPate @ Skin
Stabhilizec Fate ® Skirn

Curvrent Skins

0:1 Test - RBUILDUP

bl 1

inner Zone

= Z.2E

= 2.6

= R1A

A= E4.7

ts = ZBE155.861

gs = 1.3z

of G as - <L os

3¢ —a3

LUDGEFDGLE CHERTY
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