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Scope

To determine the oil properties of the crude extracted from the core material.

Sample Description

CNRes Primrose AA/7-3-68-3
LSD 100/07-03-068-03W4/00

#1 Depth 492.90 m #3 Depth 498.18 m
#2 Depth 495.18 m #4 Depth 507.11 m
Data .

Kinematic viscosities were measured at 40°C, 50°C and 60°C (ASTM D-445), and results are
recorded on pages 2 - 3 of this report. Graphical representations of the viscosity data are located
on pages 4 - 7. Values for 13°C, 20°C and 250°C were extrapolated from the graphical
representations and are also recorded on pages 2 - 3, along with the density, API gravity,
resistivity and chloride content of each sample.

Results and Comments

Each core was individually centrifuged at ambient temperature to extract the hydrocarbon fluid.
The samples were then placed in sealed containers and immersed in a water bath (60°C) to
facilitate the removal of water and sediment.

The kinematic viscosity was measured in centistokes (mm*/s) and plotted linearly utilizing
ASTM D-341 methodology, in a temperature range between the fluid’s cloud point (onset of wax
crystallization) and its’ initial boiling point. The viscosity profile permits viscosity extrapolation
at temperatures within the above mentioned temperature range (ASTM D-445). Values for 13°C,
20°C and 250°C were extrapolated from the graphical representations.

The heavy nature of the fluid prevented density measurements directly at 15°C. Densities were
measured at an elevated temperature (35.0°C or 60.0°C) and converted to 15.0°C using
Petroleum Volume Correction Factors. An Anton Parr digital densiometer was used for this
purpose (ASTM D-5002). The resistivity and chloride contents were measured on the water
phase that was removed from the core material by Ultracentrifuge.
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CNRes Primrose AA/7-3-68-3
LSD 100/07-03-068-03W4/00

#1 Depth 492.90 m

Kinematic Viscosity

BOPC ... bbb s ekt e 2474 ¢St
50PC . eiiiesereereeetes e s ssesae s e s s s s ess e e ettt e e 1162 cSt
B0°C oo teeereseeeceser st be s b a e e s bR bbb 579.5 ¢St
13°C (XLrAPOLALEA) cevvvveeerevrsiivisririnerees ettt s bbb 39 000 ¢St
20°C (EXITAPOLALEA) ..vvvverrcveeriririinnsies sttt s 16 900 cSt
250°C (XLraPOIAEd) ....covvvureeriririemirierneie bt 3.46 ¢St
Measured DENSity @ 35.0°C ......c.uvmrmmemrvvevrenensiessssssssssssssssessssesssssssssssssssesssssomessesescos 977.2 kg/m’
DENSILY @ 15.0°C...ooovooeeccrisssrsessssssssssissesssesssssessssse s sssssss s ssssnssssssssssssssssssese 989.7 kg/m’
API Gravity @ 15.6°C .....ocucioiiiiniiimciiis sttt st ons 11.4
ReSISUVILY @ 25.0%C...cummmirieeirinnieiisnin st issan st sss s s snns 1.166 (Ohm-metres)
ChIOTIAE ..ot rae et ee ettt bbb Rt 2830 (mg/L)
#2 Depth 495.18 m

Kinematic Viscosity

BOPC oot vee e e v et as s bbbk R R et R 2616cSt
50°C e eeeesiseeeees et e sa ettt bR 1 157 ¢St
B0PC e bbbt b s bbbt s et 569.3 ¢St
13°C (EXLrapOIAted) .....coveevrvreriiciniiite e s 45000 ¢St
20°C (EXLIAPOIALEA) ...ovcvveerrscecemrireri ittt 20 000 cSt
250°C (EXLTAPOIALEA) ...vvveceremercerciricriieiriiece sttt e 3.25¢St
Measured DEnsity @ 35.0°C...vvvooeeemmecererrenssssesioresssosscsssessssesessesssmssssssssesssssssssssonee 977.8 kg/m’
DENSIY @ 15.0°C..oovrseeeveveresesernessssemesssssesseesssssssssssssssssessesessssssssssssssssassossssnsooe 990.24 kg/m’
APIGravity @ 15.6°C ...coomimeeeciiiecsiees s et sna st 11.3
Resistivity @ 25.0%C....ceiciicisincteressinssse s s 1.261 (Ohm-metres)

CRIOTIAE ..oecvreerereerreeireci ettt b bbb s st e 2410 (mg/L)
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CNRes Primrose AA/7-3-68-3

LSD 100/07-03-068-03W4/00
#3 Depth 498.90 m
Kinematic Viscosity
BOOC...ouovrveeeeer et s et et b b et s s RA kR R et 3567 cSt
SOPC et rireieee s et st e e 1 596 ¢St
B0°C.eoeeeeeereee st bbb e e 7474 cSt
13°C (EXLTAPOLALEA) ...e.vveceeerersersiereicicie e sas bbbt 69 000 cSt
20°C (eXtrapOolated) .......crevcriiriiiinitiis e s 28 700 cSt
250°C (EXrAPOLALEA) ....veoeeeriririririis st e e b s 3.41 ¢St
Measured Density @ 60.0°C.........cccoiiiiniiscr s 964.4 kg/m’
DENSIY @ 15.0°Ccovoieereseeescersessenecesesess s sssmsscssessassssssssssessssssssssssssssssmssassseen 992.5 kg/m’
APIGIaVILy @ 15.6%C ..ot ssssss s st sss bt srssssens 11.0
Resistivity @ 25.0°C.....oiiiiiincinrcc e 1.257 (Ohm-metres)
ChIOTIAE ..ecvveceeceeieerreeee ettt st ss e 2980 (mg/L)
#4 Depth 507.11 m
Kinematic Viscosity
BUPC oottt bbb bbb b 25940 cSt
S0PC ottt et bR 10 370 cSt
B0°C ..ot eeer ettt e bbb Rt 4615 cSt
13°C (eXLrapolated) ........ceuermeueriee sttt eneess s bbb 614 000 cSt
20°C (EXLIAPOIALEA) .....cvneerceecrrriceccetetr s s 240 000 cSt
250°C (EXLrapOlALEd) ......overcvemeccnmmiiireritiie et e 8.07 ¢St
Measured Density @ 60.0°C...........ccconmmccmenmierrnmieerencensecsissescsssssscisinns 980.7 kg/m’
DENSItY @ 15.0°C oo 1008.3 kg/m’
APIGIavity @ 15.6°C ... s 8.7
Resistivity @ 25.0°C.....ociirvcmiiric s e 0.798 (Ohm-metres)

ChIOTIAE ..voveeveercteeece et e s 3900 (mg/L)
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FETNILEUK STANILES
Company Name: Canadian Natural Resources Limited
Well Name: CNRes Primrose AA/7-3-68-3
Location: 100/07-03-068-03W4/00
Sampled From:  Depth 492.90 m
Sampling Date: 2002 05 30

VISCOSITY - TEMPERATURE CHART
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TeTAOLTIN SEAVICES
Company Name: Canadian Natural Resources Limited
Well Name: CNRes Primrose AA/7-3-68-3
Location: 100/07-03-068-03W4/00
Sampled From:  Depth 495.18 m
Sampling Date: 2002 05 31

VISCOSITY - TEMPERATURE CHART
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FHM'L-IUEN SERVICES
Company Name: Canadian Natural Resources Limited
Well Name: CNRes Primrose AA/7-3-68-3
Location: 100/07-03-068-03W4/00

Sampled From:  Depth 498.90m
Sampling Date: 2002 05 31

VISCOSITY - TEMPERATURE CHART
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Company Name: Canadian Natural Resources Limited
Well Name: CNRes Primrose AA/7-3-68-3
Location: 100/07-03-068-03W4/00

Sampled From;  Depth 507.11 m
Sampling Date: 2002 06 04

VISCOSITY - TEMPERATURE CHART
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APPROVED BY:
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Technical Specialist, Technical Services Group
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Please contact the above person should there be any questions concerning the
contents of this report. Atmospheric samples will be kept a maximum of 30 days.

The analysis, opinions or interpretations contained in this report are based upon observations and material supplied by the
client for whose exclusive and confidential use this report has been made. The interpretations or opinions expressed
represent the best judgement of Core Laboratories. Core Laboratories assumes no responsibility and makes no warranty or
representations, expressed or implied, as to the productivity, proper operations, or profitableness however of any oil, gas,
coal or other mineral, proper well or sand in connection with which such report is used or relied upon for any reason

whatsoever.
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Scope

To determine the oil properties of the crude extracted from the core material.

Sample Description
CNRES 102 Primrose 02/9-29-67-3

LSD 102/09-29-067-03W4/00
#1 Depth 437.75 m #3 Depth 446.55 m
# Depth 443.47 m
Data

Kinematic viscosities were measured at 40°C, 50°C and 60°C (ASTM D-445), and results are
recorded on pages 2 - 3 of this report. Graphical representations of the viscosity data are located
on pages 4 - 6. Values for 13°C, 20°C and 250°C were extrapolated from the graphical
representations and are also recorded on pages 2 - 3, along with the density, API gravity,
resistivity and chloride content of each sample.

Results and Comments

Each core was individually centrifuged at ambient temperature to extract the hydrocarbon fluid.
The samples were then placed in sealed containers and immersed in a water bath (60°C) to
facilitate the removal of water and sediment.

The kinematic viscosity was measured in centistokes (mm?s) and plotted linearly utilizing
ASTM D-341 methodology, in a temperature range between the fluid’s cloud point (onset of wax
crystallization) and its initial boiling point. The viscosity profile permits viscosity extrapolation
at temperatures within the above mentioned temperature range (ASTM D-445). Values for 13°C,
20°C and 250°C were extrapolated from the graphical representations.

The heavy nature of the fluid prevented density measurements directly at 15°C. Densities were
measured at an elevated temperature (60.0°C) and converted to 15.0°C using Petroleum Volume
Correction Factors. An Anton Parr digital densiometer was used for this purpose (ASTM D-
5002). The resistivity and chloride contents were measured on the water phase that was removed
from the core material by Ultracentrifuge.
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CNRES 102 Primrose 02/9-29-67-3

LSD 102/09-29-067-03W4/00

#1 Depth 437.75 m
Kinematic Viscosity
BOO%C oot b bR AR e 2502 cSt
GOPC e eeee v essses s essse bbbk R R e s 1112cSt
B0PC .everreeeseresisssssassesssssssses st sese bt tase eSS R 577.9 ¢St
13°C (EXLrAPOIALEA) ..coveveviveevcrrmrrirtr st 38 800 cSt
20°C (EXITAPOLALE) ...vvvvcverreresirasii e bbbt et 17 100 cSt
250°C (EXLTAPOIALEA) ...covvcvrrvrirariiriieessesie bbb s 3.36 ¢St
Measured DEnsity @ 60.0°C ......ovoevrersmmerrresenesersssrecesemmeesssissssmsssssssssssssssesssses 958.3 kg/m’
DENSILY @ 15.0°Ccvvvorvevessnessssresssessesesssessssesssssmees s ssssssssses s s 986.5 kg/m’
APIGTavity @ 15.6°C ...ccouueeeieiiieiineie sttt s 11.8
RESIStIVILY @ 25.0%C ...t 0.889 (Ohm-metres)
CHIOTIAE ..o emses et emae s s cssese s aa bt bbb e 3600 (mg/L)
#2 Depth 443.47 m
Kinematic Viscosity
BOOC ..ot esaesaseses et AR bbb 2684 cSt
50PCeiieesi e sesssese s sss b sa s et R R e 1 169 cSt
B0°C ..ottt b s bbb bR 596.5 cSt
13°C (EXtrAPOlALEd) ...coureerereeicecirceci et 45 400 ¢St
20°C (EXIIAPOIALEA) ...oovvvveeceriiiriiiniin e 19 500 cSt
250°C (eXtrapOlated) ......cevvrmmiirrrireirniessissie s s 3.24 cSt
Measured Density @ 60.0°C.........ocoorieiiiiniiiii e e 960.6 kg/m’
DENSIEY @ 15.0°Ccvvrrerscrrreensssessssssssssssessssssessssesasesssssssssssssseesssisssssssesssses s 988.8 kg/m’
APIGIaVIty @ 15.6°C ..ottt s s bbbt 11.5
ReSistivity @ 25.0%C....cvmiiiiiiiniccnnnccet s 0.941 (Ohm-metres)

CRIOTIAE ..ottt e b bbb e 3490 (mg/L)
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CNRES 102 Primrose 02/9-29-67-3

LSD 102/09-29-067-03W4/00

#3 Depth 446.55 m
Kinematic Viscosity
BOPC et s et ae b e b b e b e b em et eae bbb en et bt b er b b et an ARt a st e e ee e R Rt sa s e r e raen 4079 cSt
50PC et teee et eee e s st ea b e s st h st s st e e a R s eR s b e b b essr Rt bbb besebeseRebeseResenete ket et ebereresa 1778 ¢St
B00C . uevrereeseesseessssssisesseseessstssssss st senssase e b ee s ebsa s e A e bR s s R e R n e R bRttt r et b e 871.0 cSt
13°C (EXITAPOIAE) ...cvvevereeicrirrientiissrir st s 73 000 ¢St
20°C (XUTAPOIALED) .....covvervirreecircirereeecr ettt 31 000 cSt
250°C (EXLrAPOlALEd) ...covveesevrrerirrieirieiemici it e 3.80 ¢St
Measured DEnsity @ 60.0°C ........vvveerercesieessvnsnsssssnsssesssssssssssseessesssssmscsnsssasessesees 962.2 kg/m’
DENSILY @ 15.0%Ccevrvvoesvveeerressssesssssssessssssesesssesssssssssss s sssssssssnssessesssessssesss s 990.3 kg/m’
APIGravity @ 15.6°C ..ottt e 11.3
Resistivity @ 25.0%C....cuiviniiiiici e 0.965 (Ohm-metres)

CHIOIIAE ..ottt b a e s 3180 (mg/L)
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FETRDLLIN SEMVCES
Company Name:
Well Name:
Location:
Sampled From:
Sampling Date:

KINEMATIC VISCOSITY (mm?/s)

Canadian Natural Resources Limited
CNRes 102 Primrose 9-29-67-3

102/09-29-067-03W4/00
Depth 437.76 m
2002 05 27

VISCOSITY - TEMPERATURE CHART
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Company Name: Canadian Natural Resources Limited
CNRes 102 Primrose 9-29-67-3

Well Name:
Location:
Sampled From:
Sampling Date

KINEMATIC VISCOSITY (mm?/s)

102/09-29-067-03W4/00
Depth 443.47 m
2002 05 28

VISCOSITY - TEMPERATURE CHART

File:

52137-2002-3445

Page No: 5 of 6
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PETROLEUN STAYICES

Company Name: Canadian Natural Resources Limited
Well Name: CNRes 102 Primrose 9-29-67-3
Location: 102/09-29-067-03W4/00

Sampled From:  Depth 446.55 m

Sampling Date: 2002 05 28
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Scope

To determine the oil properties of the crude extracted from the core material.

Sample Description

CNRes Primrose AA/1-2-67-3
LSD 100/01-02-067-03W4/00

#1 Depth 482.00 m #3 Depth 503.76 m
#2 Depth 490.00 m
Data

Kinematic viscosities were measured at 40°C, 50°C and 60°C (ASTM D-445), and results are
recorded on pages 2 - 3 of this report. Graphical representations of the viscosity data are located
on pages 4 - 6. Values for 13°C, 20°C and 250°C were extrapolated from the graphical
representations and are also recorded on pages 2 - 3, along with the density, API gravity,
resistivity and chloride content of each sample.

Results and Comments

Each core was individually centrifuged at ambient temperature to extract the hydrocarbon fluid.
The samples were then placed in sealed containers and immersed in a water bath (60°C) to
facilitate the removal of water and sediment.

The kinematic viscosity was measured in centistokes (mm%s) and plotted linearly utilizing
ASTM D-341 methodology, in a temperature range between the fluid’s cloud point (onset of wax
crystallization) and its’ initial boiling point. The viscosity profile permits viscosity extrapolation
at temperatures within the above mentioned temperature range (ASTM D-445). Values for 13°C,
20°C and 250°C were extrapolated from the graphical representations.

The heavy nature of the fluid prevented density measurements directly at 15°C. Densities were
measured at an elevated temperature (35.0°C) and converted to 15.0°C using Petroleum Volume
Correction Factors. An Anton Parr digital densiometer was used for this purpose (ASTM D-
5002). The resistivity and chloride contents were measured on the water phase that was removed
from the core material by Ultracentrifuge.
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CNRes Primrose AA/1-2-67-3

LSD 100/01-02-067-03W4/00
#1 Depth 482.00 m
Kinematic Viscosity
BUPC ..ottt b et bbb s 2618 cSt
SOPC . ioeeererieeiessss s s e ese bbb bR e 1 195 ¢St
B0°Cauririeirierriermressessesssss s rasas s s sens s s b s 594.3 ¢St
13°C (eXrapolated) ...c...coreermmimrirniiniiicniee st 43 000 cSt
20°C (eXtrapOIAtEd) ...coveeruveurmerirerecrcirimstssis it st bbb 18 600 cSt
250°C (EXLrAPOIALEA) ....vcerrenererercrirericesrisi st 3.34 cSt
Measured DEnsity @ 35.0°C .......oveervereeresessescmsssssissssmssssssnesesssses s ssssssssssssssssssees 977.8 kg/m’
DENSIY @ 15.0°C..ooosoiooirveveoeesssssssssesssssesssssssssensssssstssssssssse s ssasssessssesssassssssessene 990.2 kg/m’
APIGravity @ 15.6°C ...ttt s s s b esnes 11.3
RESISHVILY @ 25.0%C...cmeecceeceenecrecenmicoeccesemeenses s ssssassssannsans 1.055 (Ohm-metres)
ChIOTIAE .ottt reca s n bbb st bt a s 3080 (mg/L)
#2 Depth 490.00 m
Kinematic Viscosity
BOOC..ouveveeeeteeaeies s st b s st a b AR bbb ettt 3873 cSt
SOPCoueeeeetererieressesaes s s s e e ss e ettt e e r e et 1646 cSt
B0°C oo eerectseee sttt b b bbb et 782.6 cSt
13°C (XIIAPOLALEA) ....vevovevvceririccee ettt 80 000 cSt
20°C (EXLrapOIated) ......coevvmriemircemeriiiiiisii e et s 32 500 cSt
250°C (EXtrapOlated) .........cceurimmcirivcimciiseisc et b aes 3.31cSt
Measured Density @ 35.0%C........vvcecciiecrcnecrseeeneree s senee 980.2 kg/m’
DENSILY @ 15.0%Ccciooooccecccisseersveeeesssssssssssmsmsssssssssssssssssesesssssss s ssssssssssssserssssss 992.6 kg/m’
APTGravity @ 15.6°C ..ot e 11.0
ReSISHVILY @ 25.0°C ...t ecnrcreeiecntcnevc e csesscser e senans 1.216 (Ohm-metres)

ChIOTIAE ..ot bbb 2670 (mg/L)
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CNRes Primrose AA/1-2-67-3

LSD 100/01-02-067-03W4/00
#3 Depth 503.76 m
Kinematic Viscosity
BOOC oot eee e ts s ees st et s et e b s b e s st e bbb bbb e a s s e an Rt e R st e ke bt bR ne e b n e nae e 4027 cSt
S0PC oo e eets e e st st b er ettt e et e et b sa ke beb s en bbbt et sar et et b bt e R s e R et a et 1 740 ¢St
B0PC vvireereeeseseeresssses e sstssreseberebesebere s bateRsa b et sras s sk e s AR s eer e E bR ek e R e nR et et bRt R et bt en 819.3 ¢St
13°C (EXLTAPOIALEd) ....vvsvveveerivcricisim st ssrs st bt 83 000 cSt
20°C (EXLIAPOIALEA) ...veveverriiriiiisitir ittt 33 500 cSt
250°C (EXLrAPOIALEd) ....uucvrrereirerisimisirniis s imeb s srs bbb 3.45cSt
Measured DEnsity @ 35.0%C .....uuuvuuvvvvvvreesriesssesmsnmssssssessosssssssssssssssssessessscssisessssessecee 982.3 kg/m’
DENSIY @ 15.0°C...oovrioeresesssesscssssessesmessessesesssesssssssssesssssssssssessssesssessessesssssssesssssenssssee 994.7 kg/m’
APIGravity @ 15.6°C ...ttt esb s s 10.7
Resistivity @ 25.0°C..c.viviiiiniicn e s 1.285 (Ohm-metres)

ChIOTIAE ...ovovevrrcrrcererenrerc sttt b s s s bbb 2410 (mg/L)
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Company Name: Canadian Natural Resources Limited
Well Name: CNRes Primrose AA/1-2-67-3
Location: 100/01-02-067-03W4/00

Sampled From:  Depth 482.00 m
Sampling Date; 2002 05 28

VISCOSITY - TEMPERATURE CHART
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Core lLah

PLTADLIUN SEAVICES

Company Name: Canadian Natural Resources Limited
Well Name: CNRes Primrose AA/1-2-67-3
Location: 100/01-02-067-03W4/00

Sampled From:  Depth 490.00 m

Sampling Date: 2002 05 28

VISCOSITY - TEMPERATURE CHART
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Company Name; Canadian Natural Resources Limited
Well Name: CNRes Primrose AA/1-2-67-3
Location: 100/01-02-067-03W4/00

Sampled From:  Depth 503.76 m
Sampling Date; 2002 05 29

VISCOSITY - TEMPERATURE CHART
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