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Jauuary 27, 1983

New Scope Resources Limited
10 Donald St.

Winnipag, Manitcoba

B3C 1L5

Attention: Mr. Jerry Sinclair
Vice~President

Daar Jerry:
Re: New Scope S. Waskada A12-7--1-25 — PVT Study

Your report of the PVT anslysis on a fluid sample frow the subject well
is bareby acknowledged.

The results of this study and of bottom hole pressure surveys recently sub-
uitted indicates the reservoir to be in an undersaturated condition with
reasonably stabls reservoir pressures. Consequently, from & poiat of view
of maximizing ultimate recovery, thare does not sesm to be any immediate
ased for pressure maintenance operations, although from an operational
point of view, such operations may be desirabls.

To better define the reserves assoclated with this pool and to monitor the
future need for pressure maintenancs, we request that you obtain a second
bottom hole pressure survey (utilizing at least two wells), prior to year
end 1983, Please provide detsils of your proposals in this regard prior
to October 1, 1983,

We wish to thank you for your co-operation in obtaining this important
reservoir data on a timsly basis.

Yours sincerely,

L. K. Dubreuil
Chief Patroleum Enginear
Petroleum Braach

LRD/sb
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CORE LABORATORIES-CANADA, LTD. Kmﬂ]

1983 06 21

Omega Hydrocarbons Ltd.
630, 330 - 5th Ave. S.W.
Calgary, Alberta

T2P 0L1

Attention: Mr. Ed Wyse

Subject: Separator Flash Analysis
Omega Waskada 04-25-01-26 (W1M)
Waskada Field
Manitoba, Canada
File Number: 7013-83-132

Gentlemen:

Samples of separator gas and liquid were collected from the above subject well
by a representative of Omega Hydrocarbons Ltd.on 1983-04-21. The samples were
then submitted to our Calgary laboratory for analysis.

Initially, it was requested to physically recombine the separator tiquid with
sufficient separator gas to produce a fluid with a saturation pressure of

4 220 kPa (gauge) at the reported reservoir temperature of 45.0°C. Flash liber-
ation tests were then conducted on this recombined reservoir fluid duplicating
field treater and separator conditions.

Thank you for the opportunity to be of service to yourself and Omega Hydrocarbon
Ltd. If you should have any questions concerning this data, please contact the
undersigned.

Yours truly,
CORE LABORATORIES-CANADA, LTD.

T 8. PaSA

Tom B. Martin
Supervisor PVT Lab

TG:ds



CORE LABORATORIES — CANADALTD.

Petroleum Reservoir Engineering
CALGARY, ALBERTA

Page ! of 4

File _7013-83-132
well _Omego Waskada
04-25-01-26 {WIM)

FIELD SEPARATOR CONDITIONS

SEPARATORTEST OF RESERVOIR SAMPLE
Separator Saparator Gas/OIll Gas/Qil Stock Separator Separator Relative
Gauge Temperature Ratio Ratio Tank Qil Volume Volume Density of
Pressure, °C n (2) Gravity, Factor Factor Liberated Gas
kPa ‘AP @ (3) {4 (AIR = 1.000)
18.56°C
4 220
to
1 300 10.0°C 8.94 8.94 38.1 1.052 1.000 0.8622
Total 8.94

(1) Cubic metres of gas @ 101.325 kPa (absolute) and 15°C per cubic metre of oil @ indicated pressure and temperature.

(2) Cubic metres of gas @ 101.325 kPa (absolute) and 15°C per cubic metre of 0i1 @ 10°C and 1 300 kPa (gauge)

(3) Cubic metres of saturated oil @ 4 220kPa(gauge)and 45.0 -Cpercubic metreot 011 @ 10°C and 1 300 kPa
(4} Cubic metres of oil @ indicated pressure and temperature per cubic metre of 011 @ 10°C and 1 300 kPa (gauge)

PVYT-§



CORE LABORATORIES — CANADALTD.

Petroleumn Reservoir Engingering
CALGARY, ALBERTA

Page 2 of 4

File 7013-83-132

weli _Omega Waskada
04-25-01-26 (W1IM)

FIELD TREATER CONDITIONS

SEPARATORTESTOF __ RESERVOIR FLUID _ SAMPLE

(N
@
(3)
(4)

Separator Separator Gas/Qil Gas/Qil Stock Separator Separator Relative
Gauge Temperature Ratio Ratio Tank Oil Volume Volume Density of
Pressure, C (1) (2) Gravity, Factor Factor Liberated Gas

kPa ‘APl @ (3 (4) {AIR = 1.000)
15.56°C
4 220
to
240 50.0 35. 65 37.85 1.055 1.027
to
0 15.0 6.46 6.46 38.6 1.155 1.000 1.262

Total 44.31

Cubic metres of gas @ 101.325 kPa (absolute) and 15°C per cubic metre of oil @ indicated pressure and temperature.
Cubic metres of gas @ 101.325 kPa (absolute}and 15°C per cubic metre of stock tank oi! @ 15°C.
Cubic metres of saturated 0il @ 4 220 kPa(gauge)and 45.0 Cpercubic metre of stock tank oil @ 15°C.

Cubic metres of oil @ indicated pressure and temperature per cubic metre of stock tank oil @ 15°C.

PVT &
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CONTAINER IDENTITY

CORE LABORATORIES - CANADA LTD.
Petroleum Reservoir Engineering
CALGARY ALBERTA
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GAS ANALYSIS 7013-83-132

LABORATORY NUMBER

Omego Hydrocarbons Ltd. 3 of 4
LSD 04-25-01-26 (WIM) _Omega Waskada 04-25-01-26
TOCATION WELL OR SAMPLE LOCATION NAME KB ELEV.. m GRAD. ELEV. m
Waskada, Manitoba Omega Hydrocarbons Ltd.
Test Separator @ o¢

| |

POINT OF SAMPLE AMT. & TYPE CUSHION MUD RESISTIVITY

PUMFING FLOWING GAS LIFT SWAB
| |
| B WATER m3/d  oIL m3/d  GAS m3/d
TEST INTERVALS OR PERFS.. m
| 827 @ °c 807 @162¢ | | |
SEPFPARATOR HKSEAVOIR CONTAINER CONTAINER SEPARATON
WHEN SAMPLED WHEN RECEIVED I | |
L _— _ PRESSURES . kPa lgaugel _. _— _ _ — — — — . — 1 L. _rtempeEraTURES.®C _ _ |
83-04-21 83-05-19Q

OATE sAMPLED {v/m/D)

DATE RECEIVED |¥/M/D} DATE ANALYSED [vimio)

ANALYST REMARKS

more - move mi/m3 CALCULATED GROSS HEATING VALUE, | CALCULATED VAPOUR PRESSURE
COMPENENT | amrnSE | MLiSRaee | AP RecE MJ/m3 @ 15° C & 101.325 kPalabs.) kPalabs.) @ 37.8° C
Ho TRACE 41.40 41.60 91.9
MOISTURE FREE MOISTURE & ACID GAS FREE PENTANES PLUS
He 0.0003
e 0.1526 CALCULATED TOTAL SAMPLE PROPERTIES (AIR=1) @ 15° C & 101.325 kP
= . a
COg 0.0050 0.963 0.785 22.7
kg.v’m3 — e ——
BDENSITY RELATIVE DENSITY RELATIVE MOLECULAR MASSE
Has 0.0000
S 0.6042 CALCULATED PSEUDOCRITICAL PROPERTIES
AS SAMPLED ACID GAS FREE
o 0.1614 4439 .1 214.7
: kPalabs.] kPa(abs. K
. rPc PTC rPc rTC
iC3 0.0587 215.9
—
iCq 0.0045 19.7
AEMARKS
| Cq 0.0092 33.7
G 0.0014 6.8
s 0.0014 6.8
Ce 0.0008 4.4
Cyt | 0.0N05 3.4
| TOTAL ‘l 1.1000 2957
C
5+ 21.4

NOTE: The Gross Heating Value has been calculated in accordance to AGA Report £ 5.



Iy |2 CORE LABORATORIES - CANADA LTD.
i Y“ Petroleurn Reservoir Engineering
: CALGARY ALBERTA

178J15417 GAS ANALYSIS 7013-83-132
Omega Hydrocarbons Ltd. 4 of 4
1SD 04-25-01-26 {WIM) Omega Waskada 04-25-01-26
LOCATION WELL OR SAMPLE LOCATION NAME KB ELEV.,m GRD.ELEV., m
Waskada., Manitoba
TEST TYPE & NO. TEST RECOVERY
@ oc
POINT OF SAMPLE AMT. & TYPE CUSHION MUD RESISTIVITY
| | PUMPING FLOWING GAS LIFT SWAB
| I ‘
] WATER m3d o1 m3/d  GAS m3/d
TEST INTERVALS OR PERFS. m
| 827 @ °c 807 e 22¢c | | |
SEFARATOR AESERVOIR w:::::':::gp wnzzN::é:T\fgu | | SEPARATOR |
. - — _ PRESSURES , kPa (gauge) _— . — — — — — — — — _J L _rtemPERATURES.PC . _ |
83-04-21 83-05-10
GATE sAMeLES [v/M/{D] DATE RECEIVED [vim/D) DATE anmaLvsaD (v/m/D] ANALYST REMARKS
Mo on MOLE on mL/m3 CALCULATED GROSS HEATING VALUE CALCULATED VAPOUR PRESSURE
SOMFONENT | amrmes |amwesse | necs MJ/m3 @ 15° C & 101.325 kPalabs.) kPa{abs.} @ 37.8¢ C
Ha TRACE 41.17 41.38 80.9
MOISTURE FREE MOISTURE & ACID GAS FREE PENTANES PLUS
He .0004 -
N3 0.160U
CALCULATED TOTAL SAMPLE PROPERTIES (AIR=1} @ 15° C & 101.325 kPa
¢oy | 0.0050 0.967 0.789 22.9
+ kg/m?3
st ‘ 0 .UUUO DENSITY RELATIVE DENSITY RELATIVE MOLECULAR MASS
|
- C1 i 0.5978 CALCULATED PSEUDOCRITICAL PROPERTIES
AS SAMPLED ACID GAS FREE
€z 0.1598 4428.1 214.2
kPa{abs.) K kPa(abs.) K3
o rPc PTC rPc rTC
C3 (3.0585 215.1
P iCa 0.0044 19.2
REMARKS
Ca 0.00493 39.2
iCs 0.0014 6.8
Cs 0.0014 6.8
Cg 0.0Ul1 6.0
cyt 0.,000Y 6.2
TOTAL 1.0000 299.3
Cs+ 25.8

NOTE: The Gross Heating Value has been calculated in accordance to AGA Report # 5.
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1982-04-18

Omega Hydrocarbons Ltd. S
530, 330 - 5th fve. S.W. APPENDIY b

Calgary, Alberta
2P 0OL4

Attention: Mr. EBEd Wyse

Reservoir Fluid Study

Omega Waskada 8-26-1-26 (WIM)
Waskada Field, Manitoba, Cznada
Qur File Number: 7013-82-20

Gentleman:

Subsurface samples of reservoir oil were taken from the above subject well
by a representative of Core Laboratories-Canada Ltd. on 1982-02-02. The samples were
then submitted to'our laboratory for a complete reservoir fluid study.

A portion of the reservoir fluid was transferred at high pressure to & high
pressure-windowed cell and then heated at constant pressure to the reported reservoir
temperature of 45.0°C. The pressure-volume relations of the fluid were measured
curing a constant expansion down to 1 586 kPa {gauge). The saturation pressure was
determined to be 4 220 kPa (gauge) at 45.0°C. The results of this test are shown
on pages 1 and 2 of this report.

During differential pressure depletion at 45.0°C, the fluid evolved a total
cf 51.04 cubic metres of gas at 101.325 kPa (absolute) and 15°C per unit of residual
o1l at 15%C. The associated formation volume factor was 1.170 units of saturated
fluid at 4 220 kPa (gauge) and 45.0°C per unit of residual oil. The density of the
Tiguid phase and the properties of the evolved gases were determined at several
pressure levels below the saturation pressure during this depletion. The data ob-
tained from these tests are summarized on page 3. The viscosity of the fluid was
measured under similar depletion conditions at 45.0°C, from pressures exceeding the
saturation pressure down to atmospheric pressure. The viscosity of the liquid phase

varied froem a minimum of 1.285 mPa-s at the saturation pressure to a maximum of




HYDROCARBOAS /7

630 - 330 FIFTH AVENUE SW., CALGARY, ALBERTA T2F 0OL4

TELEPHONE: (403) 261-0743

June 24, 1983

Manitoba Petroleum Branch
975 Century Street
Winnipeg, Manitoba

R3H OW4

Attention: Mr. Bob Dubreuil

Dear Bob:

RE: Lower Amaranth Pool
Revised Flash Liberation Test Results

Enclosed is the revised results of the flash liberation tests done
on recombined Lower Amaranth oil and gas sampled during a satellite test
of Waskada 4-25-1-26 WPM. Please note that the test results submitted
under my covering letter of June 7 are incorrect and should be trashed.

We have been cautioned by Corelab that there seems to be some
compositional difference between these samples and the bottom hole sample
on which the detailed PVT analysis was done. To illustrate; the ratio of
CH, to Ny content in these samples were 3.3 and 3.7 (two samples were
taken) whereas the ratio of CH4 to N in the bottom hole sample previously
taken was 7.0, These samples have a significantly greater proportion
of Ny and there is no apparent sampling problem indicating the possibility
of compositional variations throughout the field.

Yours truly,
CMEGA HYDROCARBONS LTD.

DO

Ed Wyse
Petroleum Engineer

EW/sp
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1982-04-19

Omega Rydrocarbeons Ltd. o
630, 330 - 5th Aye. S.H. APPENDIX b

Calgary, Alberta
2P QL4

Attention: Mr. Ed Wyse

Reserveir Fluid Study

Omega Waskada 8-26-1-26 {W1M)
Waskada Field, Manitcha, Caznada
Qur File Number: 7013-82-20

Gentlemen:

Subsurface samples of reservoir 0il were taken from the akove subject well
by a representative of Core Laboratories-Canada Ltd. on 1382-02-02. The samples were
then submitied to‘our labeoratory for a complete reservoir fluid study.

A portion of the reservoir fluid was transferred at high pressure to a high
pressure-windowed cell and then heated at constant pressure to the reported reservoir
temperature of 45.0°C. The pressure-voclume relations of the fiuid were mezsured
during a constant expansion down to 1 586 kPa {gauge). The saturation pressure was
dotermined to be 4 220 kPa {qauge} at 45.0°C. The results of this test are shown
on pages 1 and 2 of this report.

During differential pressure depletion at 45.0°C, the fluid evolved a total
of 51.04 cubic metres of gas at 101.325 kPa {absolute) and 15°C per unit of residual
0il at 15°C. The associated formation volume factor was 1.170 units of satureted
fluid at 4 220 kPa (gauge) and 45.0°C per unit of residual oil. The density of the
licuid phase and the properties of the evolved gases were determined at several
pressure levels below the saturation pressure during this depletion. The data ob-
laincd from these tests are summarized on psge 3. The viscosity of the fluid was
measured under similar depletion conditions at 45.0“C, from pressures exceeding the
saturation pressure down to atmospheric pressure. The viscosity of the ligquid phase

vorted from & mininum of 1.285 mPa-s at the saturation pressure’to a maximum of

pt"r Stud e



Jmega Hydrocarbons Lid. Oiega Waskada 8-26-1-26 {W1M)

2.904 mPass &t stmospheric pressure. The viscosity data is summerized on page 4.
The composition of the reservoir fluid was determined by low temperature,
fractional distijlztion and is shown on pages 5 and 6.
Thank you for the opportunity to perform this study for you. Should you
have any gquestions concerning the data, please contact us.

Yours truly,
CORE LABORATORIES-CANADA LTD.

Y

Dwayne E. Rasmussen

TG:cd



CORZLADORATCRILS - CANADALTD.
Pelroieum Reservoir Zngineering
CALGARY. ALZEZRTA
Page ! of 15
File _7013-82-20
well _Omeas Waskada
8-26-1-2¢ (WM}
VOLUMETRIC DATA OF RESERVOIR FLUID SAMPLE
)
Saturation pressure (bubble point pressure) 4 220 kPa (gauge) @ 45.0 ‘C
Thermal expansion of saturated oil @ 34 474 kPa{gauge) = ____\{@"i_5~0 C = 1.01830
ve 22.8 ‘C
Density at saturalion pressure: 777.4 kg/m? @ ___ 45.0 C
Compressibility of saturated oil @ reservoir temperature:  Volf Vol/MPa: 4
From __9__2._2_9_____ — kPa to 77,,,6,,,8,95 N kPa = _]_2_;@_ X _LO: R
From 6 895 wato 13790 upa— 1104 X 1070
Fom 13790 wpato . 20684 ypy - 1019 x 107
Fom 20684 ypato 27579 yps o _S.21 X300
From 27 579, kPa to 34 474 kPa = __8.97 X 10—4__..___
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Pagg 2 of 15
File _ 7013-82-20

weli Omeoa Waskada
8-26-1-28 (WIM)

PRESSURE-VOLUME RELATIONS AT 45.0 'C

Gauge
Fressure, Relative Volume, Y
_ kPa ViVsat (1) _Function (2)
34 47? 0.9700
27 579 0.9760
20 684 0.9822
13 790 0.9891
& 895 (.9967
6 205 0.9975
5 516 0.9984
4 826 0.9991
4 220 1.0000
3 875 1.0307 2.826
3 503 1.0742 2.68]
3 116‘ 1.1374 ¢.497
2 744 1.2234 2.322
2 392 1.3385 2.166
2 082 1.4886 2.004
1 779 1.6994 1.856
1 586 1.8875 1.759

{11 Cubic metres atindicated pressure and temperature per cubic metre of saturated oil.

27 Y = _(Psat-P)

(P + 101.325) (Relative Volume-1)
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Gauge
Fressure
__kPa _

34
3
27
24
20
17
13
10

6

4

474
326
579
132
684
237
790
342
895
220

3
2
2
]

482
813
082
413

0

T

_1d

I

Oil Viscosity,
mPass

— mmd ? e o med o d — 1

P T
bl SO e

Page ____

File
well

VISCOSITY AT 45.0 °C

Geag Viscosity,
' mPa+s

913
.843
172
.699
.626
554
487
.410
.338
.285

N = e

.319 0.0115
1367 0.0112
432 0.0110
548
.904 0.0102

0.0108

Calculated from the correlation by Lee, Eakin and Gonzalez:
“The Viscosity of Natural Gases™, August 1986 — Journal oi Petroleum Technology.

4 of 15
_7013-82-20
Omeaga Weskada
g-26-1-26 (WIM)

OiliGas
Viscesity
Ratio

114.70
120.97
130.18
143.33
284.71
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HYDROCARBON LIQUID ANALYSIS

Omeoe Hydrocarbons Ltd.

7013-82-20

LAPORATOMY NUMBE &

5 of 15

LED 8-26-7-26 WIM

CrERATOR

FAGE

Omega Waskada 8-26-1-26

\OCcatIiON

WELL OR SAMPLE LOCATION mAME

KEELEV . m GRE ELEv  m

Spearfish Core Laboratories

haskade, Manitoba

SYELD OF amEA

+*ODL DR ZIONE SARMFPLER

TEST NLCOVERY

@ oC

FOINT OF SAMPFLE

AMYT. & TYPFE CUSHION MUD BESISTIVITY

I PUMPING FLOWING GAS LIFT SwWaB
0%6.5 - 918.5 |,
i B WATER m3i¢ oiL m3id Gas m3sg
TEST niEBwAL S CF PERFS m
1500 . o o oo 45.0
CONTAIME M

LEPARATOR MEMERVCIN

=

PRESSURES, kPa (gauge)

1982-03-19

CONTAINE R
WHEN SAMPLED

' SLFAFRATORA
[ :
L

— TEMPERATURES, ?C . __ |

WHEN FECLIVER

!
!
- - -

__DA

CATE ssmrLEts (¥im/ D}

DATE RECErvED [v/miU] DATE AmaLyseo {v!m/o)

AMALYET HE Rk My

e v hmOILA MASS
i COMFEONEN FHRACTION FHACTION

L@UIL VoL
FRACTION

N2 .0138 | .0029

.0028

ce2 L0003 . 0001

.o0nl

e .0000 L0000

. 0000

C* | 0964 | 0116

< L0874 | .0l98

.G428

| ca L1053 | L0350

.0531

"Ca .0192 .0024

.0115

Ca L0605 .0265

0349

s L0279 0152

.0187

Ce . 0294 L0160

. 0195

F g .5598 . 8645

L7867

1.G00C

1.0000

1.0000

L0299 |

OBSERVED PROPERTIES OF Cg+ RESIDUE (156/15° C)

35.2

AFLB14 O

g248.2

DEMSITY

L8490

B L ATIVL DL RLITY

___Lg/‘m3

205

RELATIVE MOLECULAR MALS

CALCULATED PROPERTIES OF TOTAL SAMPLE {15/15* C}

L7723

RELATIVE DEMNBITY

51.8

AFI® A8 C

771.7 3

kg/m

DENRITY

132.75

FELATIVF MOLE CULAN sMAass

REMARKS
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Anaiysis of 66+ Fraction to C30+

Component

Hexanes
Heptanes
Ocieres
Nananes
Decanes
Undecanes
dgzecanes
Tridecanes
Tetradezcanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Ficosanes
Heneicosanes
Docosanes
Tricosanes
Tetracasanes
Fentacosanes
Hexacosanes
Heptacosanes
Octacosanes
Nonacosanes
Triacontanes Plus

ARCMATICS

Benzene
Toluene
Ethylbenzene, p + m-Xylene

o-YXylene
1,2,4 Trimethylbenzene

NAPHTHENES

Cyclopentane

‘ethylcyclopentane
Cyclohexane
Methvicyclohexane
TOTAL

Mele Fraction of C7+
Mass Fraction of Cy+

Carbon Number

C28

(30t

Calculated Relative Molecular Mass of (Cy+
Calculated Relative Density of Cy+
Calculated Density of Cy+ (kg/m?)

Mole

Fraction

.0445
.0452
L0470
L0373
0378
.0342
L0279
L0252
L0211
.0188
L0169
.0146
.0126
L0107
L0089
.0ngz
L0076
L0670
.0062
. 0055
L0051
.0044
L0ON4N
. 0035
L0315

L0017
.00€89
.0093
.0047
-0052

.0003
.0140
L0143

L0146
.5598

Mass

Fraction

.0311
.0368
L0435
.03E8
L0437
30433
.038¢6
L0377
L033¢
.0325
L0310
. 0285
L0260
L0233
.0228
L0197
L0190
L0185
L0171
.0158
.01

.0137
L0128
L0115
L1539

L0011
G066
.008¢C
.0040
L0050

L0002
.0095
L0096

L0117
.8645

L4850
.8izeg

223,
L8602
859,65

to the normal paraffin hydrocarbon boiling in that ra

CAE.

Siher hedrocarbons \U?O\“+1C§, olefins, naphthenes and branched hvcdrocarhbons) may have higt.

To.nr

carbon numners

» hut are arouped and reported according to their beilting point.,
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Petrolewm Cmmﬂmﬂ Servies [
January 25, 1983

New Scope Resources Ltd.
|0 Donald Street
Winnipeg, Manitoba ; e
R3C IL5 '

Attention: Jerry Sinclair, Vice-President N
. ‘“:" Ao Do
Dear Sir: PSR

Re: Reservoir Fluid Study
New Scope S. Waskada
Al2-7-1-25 WPM
South Waskada Field

Please find enclosed three (3) copies of the above study ‘performed by Core
laboratories - Canada Ltd.

Two (2) copies of the report have been forwarded to the Manitoba Department of
Energy and Mines. One (l) copy has been sent to Ram Engineering as well.

If you require more information or interpretation please contact our firm.
Youriﬁe_:ry 1rul)r,

R.A. ("ob) Browning
Vice President Operations

km

cc:  Manitoba Department of Energy and Mines - L.R. Dubreuil
Ram Engineering

102 - 1040 7TH AVENUE S.W.,, CALGARY, ALBERTA T2P 3G9 TELEPHONE (403) 237-8370
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140 25TH AVENUE NE CALGARY ALBERTA CANADATZE /A2 403/230-9228

CORE LABORATORIES - CANADA, LTD. m
4

1983-01-24

Winterhawk Petroleum Consulting Services Ltd.
102, 1040 - 7th Ave. S.W.

Calgary, Alberta

T2P 3G9

Attention: Mr. Bob Browning

Subject: Reservoir Fluid Study
New Scope S. Waskada A12-7-1-25 (W1M)
South Waskada Field
Manitoba, Canada -
File Number: 7013-82-262

Gentlemen:

Subsurface samples of reservoir oil were collected from the above subject well
by a representative of Core Laboratories-Canada, Ltd. on 1982-12-02. The
samples were then submitted to our Calgary laboratory for a complete reservoir
fluid study.

A portion of the reservoir fluid was transferred at high pressure to a high
pressure-windowed cell and then heated at constant pressure to the reported
reservoir temperature of 46.7°C. The pressure-volume relations of the fiuid
were measured during a constant composition expansion down to 2 206 kPa (gauge).
The saturation pressure was determined to be 6 129 kPa (gauge) at 46.7°C. The
results of this test are shown on pages 2 and 3 of this report.

During differential pressure depletion at 46.7°C, the fluid evolved a total of
67.51 cubic metres of gas at 101.325 kPa (absolute) and 15°C per unit of resi-
dual oil at 15°C. The associated formation volume factor was 1.241 units of
saturated fluid at 6 129 kPa {(gauge) and 46.7°C per unit of residual oil. The
density of the liquid phase and the properties of the evolved gases were deter-
mined at several pressure levels below the saturation pressure during this
depletion. The data obtained from these tests are summarized on page 4. The
viscosity of the fluid was measured under similar depletion conditions at 46.7°C,
from pressures exceeding the saturation pressure down to atmospheric pressure.
The viscosity of the liquid phase varied from a minimum of 0.901 mPa-s at the
saturation pressure to a maximum of 3.309 mPa+s at atmospheric pressure. The
viscosity data is summarized on page 5.

Two separator flash tests were run using primary pressures of 172 kPa (gauge)
and 103 kPa (gauge) at 48.9°C. The results of these tests are tabulated on
pages 6 and 7.



CORE LABDRATORIES - CANADA LTD. -2- 1983-01-24

Winterhawk Petroleum Consulting Services Ltd.
New Scope S. Waskada A12-7-1-25 (W1M)

The composition of the reservoir fluid was determined by Tow temperature,
fractional distillation and is shown on pages 8 and 9.

Thank you for the opportunity to perform this study for you. Should you have
any questions concerning the data, please contact us.

Yours truly,
CORE LABORATORIES-CANADA, LTD.

e B oA A

Tom B. Martin
Supervisor PVT Lab

TG:cd



CORE LABORATORIES — CANADA LTD.

Petroleum Reservoir Engineering
CALGARY, ALBERTA

Page 1 of 18
File 7013-82-262
Winterhawk
Company _Petroleum Consulting Services Ltd. Formation
well New Scope S. Waskada A12-7-1-25 (WIM)  province Manitoba
Field South Waskada Country Canada
SAMPLING CONDITIONS

Sample No. 1 Sample No. 2
Date Well Sampled - 1982-12-02 1982-12-02
Time Well Sampled 0920 Hours 1115 Hours
Hours Shut-in Prior to Sampling 24 Hours 24 Hours
Gas-0il Contact in the Tubing {m) N/A N/A
Qil-Water Contact in the Tubing (m) ~ 900 900
Sampling Depth (m) 880 880
Sampling Depth Pressure (kPa, gauge) 8 950 8 950
Sampling Depth Temperature (°C) 46.7 46.7
Tubing Pressure at Surface (kPa, gauge) 1 819 1 819
Sampler Opening Press. at Surface (kPa, guage) 4 550 4 400
Field Saturation Pressure (kPa, gauge) 5 100 4 900
Type of Sampler Used Wofford Wofford
Sample Transfer Pressure (kPa, gauge) 18 200 19 000
Liquid Used to Transter Sample Mercury Mercury
Sample Transferred to Container No. $5423 80-7
Volume of Sample Container (mL) 600 500
Sample Shipping Pressure (kPa, gauge) < 20 000 < 23 000
State of Sample as Shipped to Lab Two-Phase Two-Phase

Sampled By Core Laboratories - Edmonton




CORE LABORATORIES — CANADA LTD.

Petroleum Reservoir Engineering
CALGARY, ALBERTA

Page 2 of 18
File  7013-82-262
well _ New Scope S.
Waskada A12-7-1-25 (WIM)

VOLUMETRIC DATA OF __ RESERVOIR FLUID SAMPLE
Saturation pressure {(bubble point pressure) 6 129 kPa(gauge) @ 46.7 °C
Thermal expansion of saturated oil @ M, kPa{gauge) = V@ 46.7¢c = 1.02213
ve 22.2°C
Density at saturation pressure: 753.0 kg/m? @ 46.7 'C
Compressibility of saturated oil @ reservoir temperature: Voi/ Vol/MPa:
From 6 129 Pa to 10 342 Pa = _13.85 x 1074
Erom 10 342 kPa to 13 790 kPa = _12.01 X 10_4
From 13 790 KPa to 17 237 kPa = _11.47 X '[0-4 )
From 17 237 «Pa to __ 20 684 wpa = _10.92 X 107
From 20 684 kPato 24 132 «pa = _10.67 X 1077
From __ 24 132 «Pa to ___ 27 579 wpa = _10.11 x 107%
From 27 579 kPa to 31 026 kPa = 9.54 X 10_4
From 31 026 kPa to _ 34 474 kPa = _ 9.28 % 107




CORE LABORATORIES — CANADALTD.

Petroleum Reservoir Engineering
CALGARY, ALBERTA

Page 3 of 18
File 7013-82-262

well _ New Scope S.
Waskada A12-7-1-25 {WIM)

PRESSURE-VOLUME RELATIONS AT 46.7 °C

Gauge

Pressure, Relative Volume, Y

kPa ViVsat (1) Function (2}

34 474 0.9692

- 31 026 0.9723
27 579 0.9755
24 132 0.9789
20 684 0.9825
17 237 0.9862
13 790 0.9901 -
10 342 0.9942
7 584 0.9979
6 895 0.9988 -
6 129 1.0000
5 861 1.0146 3.082
5 571 1.0329 2.988
5 033 1.0763 2.798
4 426 1.1454 2.587
3 916 1.2278 2.418
3 413 1.3447 2.242
2 951 1.4991 2.086
2 482 1.7349 1.921
2 206 1.9376 1.825

(1) Cubic metres at indicated pressure and temperature per cubic metre of saturated oil.

@ Y = (Psat-P)
(P + 101.325) (Relative Volume-1)

PYT-4
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CORE LABORATORIES — CANADALTD.

Petroieum Reservoir Engineering
CALGARY, ALBERTA

Page 5 of 18

File 7013-82-262

well _New Scope S,
Waskada A12-7-1-25 (WIM)

VISCOSITY AT 46.7°C

Gauge QiliGas
Pressure Oil Viscosity, Gas Viscosity, Viscosity
kPa mPa-s * mPaes Ratio

34 474 1.136
31 026 1.108
27 579 1.079
24 132 1.050
20 684 1.023
17 237 0.994
13 790 0.965 g
10 342 0.936
6 895 0.908
6129 0.901
4 881 0.935 0.0123 76.02
4 144 0.960 0.0119 80.67
3 482 0.988 0.0116 85.17°
2 765 1.021 0.0113 90.35
2 075 1.062 0.0109 97.43
1 379 1.108 0.0105 105.52
827 1.169 0.0101 115.74
g 3.309 0.0083 398.67

*

Calculated from the carrelation by Lee, Eakin and Gonzalez:
“The Viscosity of Natural Gases", August 1966 — Journal of Petroleum Technology.

PVT-5



CALGARY, ALBERTA

CORE LABORATORIES — CANADALTD.

Petroleum Raservoir Engineering

Page 6 of 18
Flle _7013-82-262
well _New Scope S.
Waskada A12-7-1-25 (WIM)

SEPARATORTEST OF RESERVOIR FLUID SAMPLE
Separator Separator Gas/Oil Gas/Qil Stock Formation Separator Relative
Gauge Temperature Ratio Ratio Tank Qil Volume Volume Density of
Pressure, °C Gravity, Factor Factor Liberated Gas
kPa (1) (2) ‘APl @ (3 (4) (AIR = 1.000}
15.56°C
6 129
to
172 48.9 51.04 53.77 1.053 1.3409
to P
0 26.7 7.38 7.45 38.4 1.207 1.009 1.2940
Total 61.22

{1) Cubic metres of gas @ 101.325 kPa (absolute) and 15°C per cubic metre of oil @ indicated pressure and temperature.

{2) Cubic metres of gas @ 101.325 kPa (absolute) and 15°C per cubic metre of stock tank oil @ 15°C.

(3) Cubic metres of saturatedoit @ 6 129 kPa(gauge)and 46.7 °Cpercubic metre of stock tank oil @ 15°C.

{4) Cubic metres of 0il @ indicated pressure and temperature per cubic metre of stock tank oil @ 15°C.



CORE LABORATORIES — CANADALTD.

Petroleum Reservoir Engineering

CALGARY, ALBERTA

Page 7 of 18
File  7013-82-262

welt New Scope S.
Waskada A12-7-1-25 (W1IM)
SEPARATORTESTOF __ RESERVOIR FLUID  sAMPLE
Separator Separator Gas/Qil Gas/Oil Stock Formation Separator Relative
Gauge Temperature Ratio Ratio Tank Qil Volume Voilume Density of
Pressure, °C Gravity, Factor Factor Liberated Gas
kPa Mn (2 ‘APl @ (3) ) (AIR = 1.000)
15.56'C
6 129
to
103 48.9 55.77 57.98 1.040 1.0983
to P
0 26.7 3.77 3.81 38.4 1.207 1.009 N/M
Total 61.79

N/M - Not Measured, due to insufficient liberated gas.

(1) Cubic metres of gas @ 101.325 kPa (absolute) and 15°C per ¢cubic metre of oil @ indicated pressure and temperature.

(2) Cubic metres of gas @ 101.325 kPa (absolute) and 15°C per cubic metre of stock tank il @ 15°C.

(3) Cubic metres of saturated 0il @ 6 129 kPa(gauge)and 46.7 °C percubic metre of stock tank oil @ 15°C.

(4) Cubic metres of 0il @ indicated pressure and temperature per cubic metre of stock tank oil @ 15°C.

PVT.7
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CORE LABORATORIES - CANADA LTD.
Petroleurn Reservoir Engineering
CALGARY ALBERTA

HYDROCARBON LIQUID ANALYSIS

CONTAINER IDENTITY

Winterhawk Petroleum Consulting Services Ltd.

i

_J&A
b

R
il

7013-82-262

LABORATONY NUumMBER

8 of 18

t

LSD 12-7-7-25 WIM

OFERATOR

New Scope S. Waskada Al12-7-1-25

PAGE

South Waskada, Manitoba

LOQCATION

WELL OR SAMPLE LOCATION MaME

KB ELEV.. m GRD. ELEV., m

Core Laboratories

HLA NO. 2

Bottomnole = v T, & TvPE CUINION MUD RE = v R
l I PUMPIN'G FLOWING GAS LIIFT SWAB
: | WATER m3/d oL m3d  Gas m3/d
TEST INTERVALS OR PERFS., m '
| oo e 18 300 o AT —— e ! e 2.0 |
L . PRESSURES, kPa {gauge} __ _““_"M:“_ _ _""‘:‘"“‘i‘_"’“_ _; ;_ —TEMPERATURES, °C _ !
1982-12-02 1982-12-14
OATE SAMPLED (v/M/D] DATE RECEIVED (v/mM/C) DATE ANALYSRG |v/m/o) ANALYST REMARKS
T | Pitiven | Fistven | PREST OBSERVED PROPERTIES OF Cg+ RESIDUE {15/15° C)
N2 0.0151 | 0.0034 | 0.0032
oz 0.0007 | 0.0002 | 0.0002
H2s 0.0007 | 0.0002 | 0.0002 852.3 y/m3 0.85E3le . .4
o 0.1407 | 0.0181 | 0.0460
2 0.0931 | 0.0224 | 0.0480 202
“3 0.0943 | 0.0333 | 0.0501 e m———
'Ca 0.0181 (1.0084 0.0114 CALCULATED PROPERTIES OF TOTAL SAMPLE ({15/15° C}
S Ca 0.0564 | 0.0262 | 0.0344 765.5 | 4/m3 0.7662 533
s 0.0228 | 0.0132 | 0.0162
“s 0.0259 | 0.0150 | 0.0182 125.03
s 0.5322| 0.8596 | 0.7721 T
REMARKS
ToTAL 1.0000| 1.0000 | 1.0000



CORE LABORATURIES-CANADA LID.

COMPANY Winterhawk Petroleum Consulting Services Ltd. PAGE 9 of 18
LOCATION LSD 12-7-1-25 WIM FILE 7013-82-262
SAMPLED FRCM Bottomhole
Analysis of C6 Fraction to C30+
Boiling Point Mole Mass
Rarge (C) Component Carbon Number Fraction Fraction
36.1- 68.9 Hexanes cé 0.0440 0.0330
68.9- 98.3 Heptanes c7 0.0439 0.0383
98.3-125.6 Octanes c8 0.0446 0.0444
125.6-150.6 Nonanes Co 0.03%0 0.0391
150.6-173.9 Decanes Cl10 0.0353 0.0444
173,9-196.1 Undecanes Cll 0.0311 0.0423
196.1-215.0 Dodecanes Cl2 0.0247 0.0366
215.0-235.0 Tridecanes Cl13 0.0253 0.0406
235.0~252.2 Tetradecanes Cl4 0.0190 0.0329
252.2-270.6 Pentadecanes Ccl5 0.0193 0.0357
270.6-287.8 Hexadecanes Clé 0.0151 0.0299
287.8-302.8 Heptadecanes Cl7 0.0135 0.0282
302,8-317.2 Octadecanes C18 0.0120 0.0267
317.2-330.0 Nonadecanes C19 0.0098 0.0229
330.0-344.4 Eicosanes C20 0.0092 0.0225
344.4-357.2 Heneicosanes €21 0.0078 0.0202
357.2-369.4 Docosanes c22 0.0072 0.0195
369.4-380.0 Tricosanes cZ33 0.0066 0.0187
380.0-391.1 Tetracosanes C24 0.0059 0.0175
391.1-401.7 Pentacosanes C25 0.0051 0.0155
401.7412.2 Hexacosanes C26 0.0045 0.0144
412,2-422,2 Heptacosanes cz7 0.0043 0.0142
422.2-431.7 Octacosanes Cc28 0.0044 0.0152
431.7-441.1 Nonacosanes C29 0.0037 0.0131
441.1 PLUS Triacontanes Plus C30+ 0.0253 0.1323
ARCMATICS
80.0 Benzene CEH6 0.0020 0.0013
110.6 Toluene C7H8 0.0100 0.0080
136.1-138.9 Ethylbenzene, p + m-Xylene C8H10 0.0098 0.0090
144.4 o-Xylene C8H10 0.0050 0.0047
168.9 1,2,4 Trimethylbenzene CYHl12 0.0042 0.0044
NAPHTHENES
48.9 Cyclopentane C5H10 0.0011 0.0007
72.2 Methylcyclopentane CeH12 0.0121 0.0089
8l.1 Cyclohexane Ce6H12 0.0151 0.0116
101.1 Methylcyclohexane C/Hl14 0.0158 0.0135
TOTAL 0.5322 0.85%6
Mole Fraction of C/+ 0.4579
Mass Fraction of CH+ 0.8047
Calculated Relative Molecular Mass of CH+ 220
Calculated Relative Density of C7+ 0.8655
Calculated Density of C7+ (kg/m3) 864.7

The above boiling ranges refer to the normal paraffin hydrocarbon boiling in that range.

Otner hydrocarbons (aromatics, olefins, naphthenes and branched hydrocarbons) may have higher

or lower carbon numbers, but are grouped and reported according to their boiling point.
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