er. Enviro-lest

A DIVISION QF ETL CHEMSPEC ANALYTICAL LIMITED

ANALYTICAL REPORT

PETRO CANADA DATE: 12-MAR-03
ATTN: TIMR. TAYLOR

PO BOX 2844
CALGARY AB T2P 3E3

Lab Work Order#:  L101603 Sampled By: CLIENT Date Received: 05-MAR-03

P.O.# NIA
Job #: NUNA
Comments:

APPROVED BY: K,(/‘-’H\

£r LLOYD W HOgGINS
Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ANY REMAINING SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS, PLEASE CONTACT THE LAB IF YOU
REOUIRE ADDITIONAL SAMPLE STORAGE TIME.

LABORATORY ACCREDITATIONS:

- STANDARDS COUNCIL OF CANADA IN COOPERATION WITH THE CANADIAN ASSOCIATION FOR ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL)

FOR SPECIFIC TESTS AS REGISTERED BY THE COUNCIL (EDMONTON, CALBARY, GRANDE PRAIRIE, SASKATOON, WINNIPEG, THUNOER BAY, WATERLOC)

- AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AHHA) IN THE INDUSTRIAL HYGIENE PRCGRAM (EDMONTON, WINNIPEG)

+ STANDARDS COUNCIL OF CANADA |N COOPERATION WITH THE CANADIAN FOOD INSPECTION AGENCY {CFIA) FOR FERTILIZER AND FEED TESTING {SASKATOCN)
AND FOR MICROBIOLOGICAL TESTING IN FOOD (WiNNIPEG)

LABORATORY RECOGNITIONS:

- STANDARDS COUNCIL OF CANADA - GLP COMPLIANT FACILITY {EDMONTDN, OTTAWA)

. Bay 7, 1313 - 44 Avenue N.E, Calgary,Alberta T2E 6L5,Tel. (403) 291-9897, Fax (403) 291-0298
Canada Wide Tel. 1-800-668-9878 www.envirotest.com

{Edmonton, Calgary, Grande Prairie, Saskatoon,Winnipeg, Thunder Bay, Ottawa, Waterloo, Montreal)
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L4101603-1 SNP 1788-1
Sample Date: 27-FEB-03
Matrb WATER
HPC, Tota} & Fecal Coliform Count-MF
MF - Fecal Coliforms 300 1 CFU/M0omL 08-MAR-03 | SV N |[R114580
MF - Heterotrophic Plate Count 30000 1 CFU/MmL 06-MAR-03 | SV N |R114580
MF - Total Coliforms 4100 1 CFUM00OmL 06-MAR-03 | SV N |[R114580
Ammonia-N 4.33 0.05 mg/L 06-MAR-03 | SIW |R114395
Biochemicat Oxygen Demand 6 2 mg/L 11-MAR-03 [ HTT {R115033
Oil and Grease <{ 1 mg/L 07-MAR-03 | ZOW |R114625
Total Suspended Solids 19 3 mg/L 07-MAR-03 | HTT |R114772
Routine Wafer: Major fons, Fe & Mn
tron (Fe)-Dissolved 0.03 0.01 mg/L 06-MAR-03 | WJR |R114419
Chloride (Ch 208 0.1 mg/L  |06-MAR-03|06-MAR-03| LHH |R114588
Manganese{Mn)-Dissolved <0.01 0.0t mg/L 06-MAR-03 | WJR [R114419
Nitrate+Nitrite-N 14.4 0.05 mg/L 06-MAR-03(06-MAR-03 LHH |R114588
Nitrate-N 277 0.05 mg/L 06-MAR-03(06-MAR-03 LHH [R114588
Nitrite-N 11.7 0.05 mg/L 068-MAR-03|06-MAR-03 LHH |R114588
Sulphate (SO4) 142 05 mg/L 08-MAR-03|06-MAR-03 LHH |R114588
pH, Conductivity and Total Alkalinity
pH 74 0.1 pH 07-MAR-03 | HTT |R1146F
Conductivity (EC) 1650 3 uS/iem 07-MAR-03 HTT |R1146%
Bicarbonate {HCO3) 381 5 mg/L 07-MAR-03 | HTT |R114654 I
Carbonate (CO3) <5 5 mg/L 07-MAR-03 HTT |R114654 ’
Hydroxide (OH) <5 5 ma/L 07-MAR-03 | HTT |R114654
Alkafinity, Total (as CaCO3) 312 5 mg/L 07-MAR-03 HTT |R114654
lon Balance Calculation
lon Balance 102 % 10-MAR-03
TDS (Calcutated) 973 mg/L 10-MAR-03
Hardness (as CaCO3) 107 mg/L 10-MAR-03
ICP metats for routine water
Calcium {Ca) 259 05 maiL 06-MAR-03 | WJR [R114419
Potassium (K) 331 0.1 mg/L 06-MAR-03 | WJR |R114419 l
Magnesium (Mg} 10.3 0.1 mg/L 06-MAR-03| WJR |R114412
Sodium (Na) 302 1 mg/L 06-MAR-03 | WJR |R114419
L101603-2 SP #2
Sample Date: 27-FEB-03 |
Matrix; WATER I
HPC, Total & Fecal Coliform Count-MF
MF - Fecal Coliforms <t 1 CFU/M00mL 06-MAR-03] SV N |R114580 |
MF - Heterotrophic Plate Count 2 1 CFUMmL 06-MAR-03] SWVN JR114580 I
MF - Total Coliforms <4 1 CFU/M00mL 06-MAR-03| SWVN |R114580 |
Total Suspended Solids <3 3 mg/L 07-MAR-03 | HTT [R114772 |
Routine Water: Major lons, Fe & Mn
Iron (Fe)-Dissolved 0.02 00f | mgl 06-MAR-03| WJR |R114419 |
Chiloride {Cl} 156 0.1 mg/L  |06-MAR-0306-MAR-03 | LHH iRt1457< '
Manganese(Mn}-Dissolved 0.03 0.0t mg/L 06-MAR-03| WJR {Ri14
Nifrate+Nitrite-N 0.12 0.05 mg/L  [06-MAR-0306-MAR-03 | LHH |R114588 l
Nitrate-N 0.12 0.05 mg/L 06-MAR-03|068-MAR-03 LHH [Rt14588 |
Nitrite-N <0,05 0.05 mg/L 06-MAR-03 |06-MAR-03 LHH |R114588 ;
Sulphate {SO4) 19 05 mg/L 06-MAR-03 06-MAR-03 LHH ;R1%14588
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"} Lt01603-2 SP#2
- |' Sample Date: 27-FEB-03
' Matrix: WATER

Routine Water: Major fons, Fe & Mn
pH, Conductivity and Total Alkalinity

pH
Conductivity (EC)
Bicarbonate (HCO3;)
Carbonate (CO3})
Hydroxide {OH)
Alkalinity, Totat (as CaCO3)

f lon Balance Calculation

|on Balance
TDS (Calculated)
Hardness (as CaCQ3)
ICP metals for routine water
Calcjum (Ca)
Potassium (K)
Magnesium {Mg)
Sodium {Na)

7.2
231
116
<5
<5
85

107
123
103

26.6
241
88

10

o

0.5
0.1
0.1

pH
uS/em
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L
mg/L
mg/L

07-MAR-03
07-MAR-03
07-MAR-03
07-MAR-03
07-MAR-03
07-MAR-03

10-MAR-03
10-MAR-03
10-MAR-03

05-MAR-03
06-MAR-03
06-MAR-03
06-MAR-03

HTT
HTT
HTT
HTT
HTT
HTT

WJR
WJR
WJIR
WJR

R114654
R114654
R114654
R114654
R114654
R114654

R114419
R114419
Ri14419
Ri114419

! Refer fo Referenced Information for Qualifiers {If any) and Methg

dology.
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Reference Information

Methods Listed (if applicable):

ETL Test Code Matrix Test Description Preparation Method Reference(Based On)  Analytical Method Reference(Based On
BCD-CL Water Bicchemical Oxygen Demand APHA 5210 B-5 day Incub.-O2 electn
CcL-CL Water Chiotide (Cl} APHA 4110 B-lon Chromatagraphy
ETL-ROUTINE-ICP-CL Water {CP metals for routine water APHA 3120 B-ICP-OES

FCC-MF-ED Water Fecal Coliform Count-MF Standards Methods #9222D

Fecal coliform- Standards Methods for the Examination of Water and Wastewater, Method No. 9222D

Abbreviations: MF-membrane filtration, CFU-colony forming unit, TNTC~too humerous to count. -

interpretation of Resuits:

SATISFACTORY-When no fecal coliforms are detected.

UNSATISFACTORY-When fecal coliforms are present indicates poilution of intestinal origin and should not be used for drinking without treatment,
DOUBTFUL- When fecal coliforms are not detected but coliforms are pesent may or may not indicate bacteria of intestinal origin. [f repeated

analyses do hot show source of pollution nearby, the water may be consldered satisfactory if inspected by Medical Officer of Heaith or Health Inspector.
Results for Fecal coliforms are presumptive and have nct been confirmed by alternate culture media unless requested.

FE-DIS-HIGH-CL Water Iron {Fe)-Dissolved APHA 3120 B-ICP-OES
MN-DIS-HIGH-CL Water Manganese(Mn)-Dissolve APHA. 3120 B-ICP-OES
NZN3-CL Water Nitrate+Nitrite-N APHA 4110 B-lon Chromatography
NH4-CL Water Ammonhia-N APHA. 4500 NH3F-Colorimetry
NG2-CL Water Nitrite-N APHA. 4110 B-lon Chromatography
NOC3-IC-CL Water Nitrate-N APHA. 4110 B-lon Chromatography
GGG-ED Water 0il and Grease-Gravimetric APHA 6520 B Hexane MTBE ext.
Gravime

PH/EC/ALK-CL Water pH, Conductivity and Total APHA 4500H,2510,2320

Alkalinity
S04-CL Water Sulfate (S0O4) APHA 4110 B-lon Chromatograr
SOLIDS-TOTSUS-CL Water Total Suspended Solids APHA 2540 D-Gravimettic
TCC-MF-ED Water Totat Coliform Count-MF . Standard Methods #9222B

Total coliform-Standard Methods for the Examination of Water and Wastewater, Method 8222B.

Abbreviations: MF-membrane filiration, CFU-colony forming unit, TNTC-foo numerous to count.

Interpretation of Resulits:

SATISFACTORY-When no coliforms are detecled.

UNSATISFACTORY-When fecal coliforms are present indicates poliution of intestinat origin and should not be used for drinking without treatment.
DOUBTFUL-When fecal coliforms are not present but other coliforms are present may or may not indicate bacteria of intestinal origin If repeated
analysis do not show source of pollution nearby, the water may be considered satisfactory if inspected by Medical Officer of Health

or Health inspector.

Resulfs are reported as presumptive for Total coliforms and have not been confirmed by an alternate culture media unless requested.

** Laboratory Methods employed follow in-house procedures, which are
generally based on nationally or internationally accepted methodologies.

Chain of Custoedy numbers:

The last two letters of the above test code(s) indicate the laboratary that performed analytical analysis for that test. Refer fo the list below:

Laboratory Definition Code Laboratory Location Laboratory Definition Code Laboratory Location

CL Enviro-Test Laboratories - Caigary, Alberta, ED Enviro-Test Laboratoties - Edmonton,
Canada Alberta, Canada
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Reference Information

GLOSSARY OF REPORT TERMS - .
Stirr - A surrogate is an organic compound that is similar fo the target analyte(s} in chemical composition and behavior but not normally
detected in enviromental samples. Frior to sample processing, samples are fortified with one or more surrogate compounds.

The reported surrogale recovery value provides a measure of method efficiency. The Laboratory waming unils are determined under
columnn heading D.L.

mg/kg (units) - unit of concentration based on mass, parts per miffion

mg/L (units) - unit of concentration based on volume, parts per milion

< - Less than

D.L. - Detection Limit

N/A - Result not available. Refer to qualifer code and definition for explanation

Test resuits reported relate only {o the sampies as received by the laboratory.
UNLESS OYHERWISE STATED, ALL SAMPLES WERE RECEIVED (N ACCEPTABLE CONDITION.
UNLESS OTHERWISE STATED, SAMPLES ARE NOT CORRECTED FOR CLIENT FIELD BLANKS.

Although tast results are generated under strict QA/QC protocols, any unsigned test reports, faxes, or emails are considered prefiminary.

Enviro-Test Laboratories has an extensive QA/QC program where alf anelytical data reported is analyzed using approved referenced
procedures foliowed by checks and reviews by serior managers end quality assurance personnel. However, since the results are
obtained from chemical measurements and thus cannot be guaranfeed, Enviro-Test Laboratories assumes no Kability for the use or
Interpretation of the results.
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A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED ENVIRO TEST QC RE PO RT
Workorder: 101603
Client: PETRO CANADA
PO BOX 2844 -
CALGARY AB T2P 3E3
Contact: TIMR. TAYLOR
Test Matrix Reference Resuit Qualifier Units RPD Limit Analyzed
BOD-CL Water
Batch R115033
WG106908-2 oup L101601-1
Biochemical Oxygen Demand 152 152 mgfL 0.33 75 11-MAR-03
WG106905-1 LCS
Biachemical Oxygen Demand 103 % 85-107 11-MAR-03
oLcL Water
Batch R114588
WG106452-2 DUP L101603-2
Chiloride (Ch) 156 16.2 mg/L 32 10 06-MAR-03
wWG108452-4 pup L101711-5
Chloride (CF) 0.2 0.2 J mg/l. 0.0 0.31 0B-MAR-03
WG106452-1 LCS
Chieride (C) 105 % g92-112 08-MAR-03
V¥G106452-3 MS L101603-2
Chioride (CI) 92 % 91-107 06-MAR-03
ETL-ROUTINE-ICP-CL Water
Batch R11441%
WG106309-2 pup L101442-1
Calcium (Ca) 193 191 mg/L 0.72 10 08-MAR-03
Magnesium (Mg} 155 156 mg/L 0.66 10 06-MAR-03
Potassium (K) 55.8 £6.3 mg/L 0.80 10 06-MAR-03
Sodium (Na) 6980 7020 mgfL 0.57 10 06-MAR-03
WG106309-1 LCS
Calcium (Ca) 106 % 80-110  06-MAR-03
Magnesium (Mg) 101 % 80-110  06-MAR-03
Potassium {K) 103 % 90-110 06-MAR-03
Sodium (Na) 99 % 90-110  06-MAR-03
WG106309-3 MS L101442-1
Calgium (Ca) 103 % 90-114 06-MAR-03
Magnesium (Mg) 100 % 93-107 06-MAR-03
Potassium (K} i03 % 90-104 08-MAR-03
Sodium {Na) 101 % 87-113  06-MAR-03
FCC-MF-ED Water
Batch R114580
MG106446-1 Dup L101603-1
F - Fecal Coliforms 300 200 CFUMOOmML 40 06-MAR-03
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Workorder: L101603
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
FCC-MF-ED Water
Batch R114580
WG106446-2 MB
MF - Fecal Coliforms <] CFU/M00mL 1 06-MAR-03
FE-DIS-HIGHCL Water
Batch R114418
WG106309-1 LCS
Iron {Fe)-Dissolved 101 % 90-110 06-MAR-03
HPC-ME-ED Water
Batch R114580
WG106446-1 pup L101603-1
MF - Heterotrophic Plate Count 30000 29000 CFUMAmL 41 06-MAR-03
WG106446-2 MB
MF - Heterotrophic Plate Count <1 CFUMmL 1 05-MAR-03
MN.DIS-HIGH-CL Vater
Batch R114419
WG106308-1 LCS
Manganese{Mn)-Dissolved 104 % 90-110 06-MAR-03
N2N3-CL Water
Batch R114588
WG106452-2 Dup L101603-2 :
Nitrate+Nitrite-N 012 0.12 J mgfL 0.00 0.15 05-MAR-03
WG106452-4 DUP L101741-6
Nitrate+Nitrite-N <(.05 <0.05 RPD-NA mg/L N/A 13 06-MAR-03
WG106452-1 ° LCS
Nitrate+Nitrite-N a7 % 90-106 06-MAR-03
WG106452-3 MS L101603-2
Nitrate+Nitrite-N 93 H % 93-109 05-MAR-03
NH4-CL Water
Bafch R114385
WG106275-3 Dup L101512-1
Ammenia-N 0.15 0.16 J mg/L 0.0t 0.15 06-MAR-03
WG106275-2 LCS
Ammonia-N g3 % 90-110 05-MAR-03
WG106275-1 MB
Ammonia-N <0.05 mg/L 0.05 05-MAR-03
WG106275-4 MS L101512-1
Ammonia-N 105 % 84-108 08-MAR-03
NO2CL Water
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Workorder: 1101603
_ Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
NO2-CL Water -
Batch R114588
WG106452-2 DUP L101603-2
Nitrite-N <0.05 <0.05 RPD-NA mg/L N/A 13 06-MAR-03
WG106452-4 Dup L101711-6 ,
Nitrite-N <0.05 <0.05 RPD-NA mg/L N/A 13 06-MAR-03
WG106452-1 LCS
Nitrite-N 96 % 91-107 06-MAR-03
WG106452-3 MS L101603-2
Nitrite-N 97 % 94-110 06-MAR-03
- ND3JC-CL Water
Batch R114588
WG106452-2 DUP L101603-2
Nitrate-N 0.12 0.12 J mg/L 0.00 0.15 05-MAR-03
wWG106452-4 DUP L101711-5
Nitrate-N <0.05 <0.05 RPD-NA mg/L N/A 13 06-MAR-03
wWG106452-1 LCS
Nitrate-N 97 % g0-106 06-MAR-03
WG106452-3 MS L101603-2
Nitrate-N a3 H % 94-106 05-MAR-03
wG-ED Water
Batch R114625
WG106406-2 LCS
Oft and Grease 80 % 79-100 07-MAR-03
WG106406-1 MB
7 Oil and Grease <1 mg/L 1 07-MAR-03
-, PH/EC/ALK-CL Water
Batch R114654
WG106505-2 DUP L101728-1
Alkalinity, Total (as CaCO3) 434 442 mg/L 1.7 5 07-MAR-03
Bicarbonate (HCO3) 530 539 mg/L 1.7 25 07-MAR-03
Carbonate (CO3) <5 <5 RPD-NA mygiL N/A, 25 07-MAR-03
Conductivity {EC) 930 948 uS/icm 1.9 75 07-MAR-03
Hydroxide (OH} <5 <5 RPD-NA mgiL N/A, 25 07-MAR-03
pH 7.0 7.1 J pH 0.0 0.1 07-MAR-03
WG106509-3 DUP L101825-1
Adkalinity, Total (as CaCO3) 393 396 mg/L 0.94 5 07-MAR-03
Bicarbenate (HCO3) 479 484 mg/L 0.94 25 07-MAR-03
Carbonate (CO3) <5 <5 RPD-NA mg/L N/A 25 07-MAR-03
Conductivity (EC) 2370 2360 uS/em 0.42 75 07-MAR-Q3
Hydroxide (OH) <5 <5 RPD-NA mg/L NIA 25 07-MAR-03
~H 7.2 7.3 J pH 0.1 0.1 07-MAR-03
WG106509-1 LCS
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Workorder: L101603
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
PH/EC/ALK-CL Water -
Batch R114654
WG106509-1 LCS
Alkatinity, Totai (as CaCQ3) 102 % 95-105 07-MAR-03
Conductivity (EC) g7 % 97-101 07-MAR-03
pH 7.0 pH 6.9-7.1  D7-MAR-03
504-CL Water
Batch R114588
WG106452-2 DUP L101603-2
Sulphate (S04} 1.8 1.8 J mg/L 0.0 1.5 06-MAR-03
WG106452-4 Dup L101711-5
Sulphate (504) <05 <0.5 RPD-NA mg/L N/A 10 06-MAR-03
WG108452-1 LCcS
Sulphate (504) 98 % 90-108  06-MAR-03
WG106452-3 MS L101603-2
Sulphate {SO4) a3 % 90-112 06-MAR-03
EQLIDS-TOTSUS-CL Water
Batch R114772
WG106626-2 DUpP L101594-1
Totaf Suspended Solids 185 185 mg/L 0.0 i0 07-MAR-03
WG108626-3 DUP L101765-1
Total Suspended Solids 86 78 mg/L Q.8 10 07-MAR-03
WG106626-4 bup L101860-2
Tolal Suspended Selids <3 <3 RPD-NA mg/L N/A 10 07-MAR-03
WG106626-1 LCS
Total Suspended Solids 98 % 87-105 07-MAR-03
TCC-MF-ED Water
Batch R114580
WG106446-1 pup L101603-1
MF - Total Coliforms 4100 4900 CFUMOOmML 18 06-MAR-03
WG106446-2 MB
MF - Total Cdliforms <1 CFU/100mL 1 08-MAR-03
Product - Batch and Sample Number Relations:
BOD-CL 1
R115033 L1016031
CL-CL 1
R114588 L101603-1 L101603-2
ETL-ROUTINE-CP-CL 1
R114419 L101603-1 L101603-2
FCC-MF-ED 1
R114580 L101603-1 L101603-2
FE-DIS-HIGH-CL 1
Rt14419 L1016031 L101603-2
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Workorder: L101603
Test Matrix Reference Resutt Qualifier Units RPD Lirnit Analyzed

Product - Batch and Samoie Mumber Relations:

HPC-MF-ED 1

R114580 L101603-1 L101603-2
MN-DIS-HIGH-CL 1

R114418 L101603-1 L101603-2
N2N3-CL 1

R114588 L101603-1 L101603-2
NH4-CL 1

R114365 L101603-1
NO2-CGL 1

R114588 L101603-1 L101603-2
NO3-IC-CL 1

R114568 L101603-1 L101603-2
OGG-ED 1

R114625 L101603-1
PH/EC/ALK-GL 1

R114654 L101603-1 L101603-2
S04-CL 1

R114588 L101603-1 L101603-2
SOLIDS-TOTSUS-CL 1

R114772 L101603-1 L101603-2
1CC-MF-ED 1

R114580 L101603-1 L101603-2
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1 Workorder# L101603

Legend: ' -

Limit 95% Confidence Interval (Laborafory Warning Limits)
DUP  Duplicate

RPD Relative Percent Difference {(higher result-lower result}/Average, expressed as %)
N/A Not Available

LCS  Laboratory Control Sample

SRM  Standard Reference Materials

MS Matrix Spike

MSD  Matrix Spike Duplicate

ADE  Average Desorption Efficiency

MB Method Blank

IRM Internal Reference Material

CRM Certified Reference Material

Qualifier:

RPD-NA Relative Percent Difference Not Available due to result{s) being ess than detection limit.

A Method biank exceeds acceptance limit. Blank correction not applied, unless the qualifier "RAMB"
(result adjusted for method blank} appears in the Analytical Report,

Method blank result exceeds acceptance limit, however, it is less than 5% of sample concentration.

Blank correction not applied.

Duplicate result may exceed limit due to increased variability for low level samples.

Matrix spike recovery may fall outside the acceptance limits due to high sample background.

Silver recovery low, likely due to elevated choride levels in sample.

Qutlier - No assignable cause for nonconformity has been determined.

Result falls within the 99% Confidence Interval (Labaratory Control Limits)

Duplicate results and [imit(s) are expressed in terms of absolute difference.

LTOHOTMOD @
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A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED

NALYTICAL REPORT

a——

PETRO CANADA DATE: 20-MAR-03
ATTN: KYNA RIGAL

PO BOX 2844
CALGARY AB T2P 3E3

Lab Work Order#:  L102487 Sampled By: CLIENT Date Received: 14-MAR-03
P.O.#: N/A

Job #: N/A

Comments;

APPROVED BY: {{JU.. Asea

¥
{.~ LLOYD vg HgDGlNS

Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITFEN AUTHORITY OF THE LABORATORY.
ANY REMAINING SAMPLES WiILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS, PLEASE CONTACT THE LAB IF YOU
REQUIRE ADDITIONAL SAMPLE STORAGE TIME,

LABORATORY ACCREDMTATIONS:

- STANDARDS COUNCIL OF CANADA IN COOPERATION WITH THE CANADIAN ASSOCIATION FOR ENVIRONMENTAL ANALYTICAL LABORATORIES [CAEAL)

FOR SPECIFIC TESTS AS REGISTERED BY THE COUNCIL (EDMONTON, CALGARY, GRANDE PRAIRIE, SASKATCON, WINNIPEG, THUNDER BAY, WATERLOO)

+ AMERICAN INDUSTRIAL HYGIENE ASSOCIATION {AIHA} IN THE INDUSTRIAL HYGIENE PROGRAM (EDMONTON, WINNIPEG)

+ STANDARDS COUNCIL OF CANADA IN COOPERATION WITH THE CANADIAN FOOD INSPECTION AGENCY {CFIA) FOR FERTILIZER AND FEED TESTING [SASKATOON)
AND FOR MICROBIOLOGICAL TESTING IN FOOD (WINNIPEG}

LABORATORY RECOGNITIONS:

+ STANDARDS COUNCIL OF CANADA - GLP COMPLIANT FACILITY (EDMONTON, OTTAWA)

Bay 7,1313 - 44 Avenue NLE,, Calgary,Alberta T2E 6L5,Tel. (403) 291-9897, Fax (403) 291-0298
Canada Wide Tel. {-800-668-9878 www.envirotest.com

(Edmonton, Caigary, Grande Prairie, Saskatoon, Winnipeg, Thunder Bay, Cttawa, Waterlao, Montreal)
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ENVIRO-TEST ANALYTICAL REPORT

L102487-1 NUNA-FILTERBOXX
Sample Date: 13-MAR-03
Matrix; WATER
Biochemical Oxygen Demand 29 2 mg/L 18-MAR-03 [ HTT | R115942
BOD Carbonaceous 26 2 mg/L 19-MAR-03 | HTT [R115942
MF - Fecal Celiforms 220 1 CFUMODmL 14-MAR-03
Qil and Grease <1 1 mg/L 17-MAR-03 | ZOW 1R115580
Total Suspended Sofids 35 3 mg/L 17-MAR-03 | HTT |R115645
Routine Water Analysis
Chleride (Cl) 224 0.1 mg/l  [14MAR-03[14MAR-03 [ LHH |R115497
Nitrate+Nitrite-N 16.1 0.05 mg/L  [14MAR-03[14MAR-03 [ LHH |R115497
Nitrate-N 1.70 0.05 mg/L  [14MAR-03[14MAR-03 | LHH |R115497
Nitrite-N 14.4 0.05 mg/l  [14MAR-03/14MAR-03 [ LHH |R115497
Suiphate (S504) 161 0.5 mg/lL  [14MAR-03/14MAR-03 | LHH |R115497
pH, Conductivity and Total Alkalinity
pH 7.3 0.1 pH 14MAR-03| HTT |R115734
Conductivity (EC) 1640 3 uS/cm 14-MAR-03 | HTT [R115734
Bicarbonate (HCO3J) 34 5 mg/L 14MAR-03| HTT |R115734
Carbonate {CO3J) <5 5 mg/L 14MAR-03 | HTT |R115734
Hydroxide (OH) <5 5 mg/L 14MAR-03 | HTT {R115734
Alkalinity, Total (as CaCO3) 258 5 mg/L 14MAR-03 | HTT |[R115734
lon Balance Calcufation
jon Balance 94.7 % 18-MAR-03
TDS (Calcuiated) 997 mg/L 18-MAR-03
Hardness (as CaC03) 96 ma/L 18-MAR-03
ICP metals for routine water
Calcium (Ca) 21.8 0.5 mg/L 17-MAR-03; WJR {R115558
Potassium (K} 123 0.1 ma/L 17-MAR-03 | WJR [R115558
Magnesium (Mg) 10.2 0.1 mg/L 17-MAR-C3: WJR |R115558
Sodium (Na} 23 1 mgiL 17-MAR-03 ] WJR |R115558

Refer to Referenced Information for Qualifiers (if any) and Methcdology.
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Methods Listed (if applicable):

Reference Information

L102487 CONTD....
PAGE 3 of 3

ETL Test Code Mafrix Test Description Preparation Method Reference(Based On)  Analytical Method Reference(Based On)
BOD-CBOD-CL Water Carbonaceous BOD APHA 5210 B-5 day Incub.-O2 electrod
BOD-CL Waler Biochemical Oxygen Demand APHA 5210 B-5 day Incub.-O2 electrod
CcL-CL Water Chiloride (Ch APHA 4110 B-fon Chromatography
ETL-ROUTINE-ICP-CL Water ICP metals for routine wafer APHA 3120 B-ICP-OES
N2N3-CL Waier Nitrate+Nitrite-N APHA 41140 B-ion Chromatography
NO2-CL Water Nitrite-N APHA 4110 B-lon Chromatcgraphy
NO3-IC-CL Water Nitrate-N APHA 4110 B-lon Chromatography
OGG-ED Water Qil and Grease-Gravimetric APHA 5520 B Hexane MTBE ext.
Gravime
PH/EC/ALK-CL Water pH. Conductivity and Total APHA 4500H,2510,2320
Alkalinity

804-CL Water Sulfate (S04} APHA 4110 B-lon Chromatography
SOLIDS-TOTSUS-CL Water Total Suspended Solids APHA 2540 D-Gravimetric

** Laboratory Methods employed follow in-house procedures, which are

generally based on nationally or internationally accepted methodologies.

Chain of Custody numbers:

The last two fefers of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the st below:

Laboratory Definition Code Laboratory Location Laboratory Definition Code Laboratory Location
CcL Enviro-Test Laboratories - Calgary, Alberta, ED Enviro-Test Laboratories - Edmonton,
Canada Alberta, Canada
GLOSSARY OF REPORT TERMS .

Surr - A surrogate is an organfc compound that is simifar fo the target analyfe(s) in chemical composition and behavior but not normally
detected in enviromental samples. Prior to sample processing, samples are fortified with one ar more surrogate compounds,

The reported surrogate recovery value provides a measure of method efficiency. The Laborafory waming units are determined under
cofumn heading D.L.

mg/kg (unils) - unit of concentration based on mass, parts per milfion

mg/L {units) - unit of concentration based on volume, paris per milion

< - Less than

D.L, - Detection Limit

N/A - Result not available. Refer fo qualifier code and definition for explanation

Test resufts reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
UNLESS OTHERWISE STATED, SAMPLES ARE NOT CORRECTED FOR CLIENT FIELD BLANKS,

Although test resufts are generated under strict QA/QC protocols, any unsigned test reports, faxes, or emails are considered prefiminary.

Enviro-Tes! Laboratories has an extensive QA/QC program where alf analytical data reported is analyzed using approved referenced
procedures foffowed by checks and reviews by senior managers and quality assurance personnel. However, since the resulfs are
obtained from chemical measurements and thus cannof be guaranteed, Enviro-Test Laboratories assumes no lability for the use or
interpretation of the results.
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A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED ENV[ RO -TEST QC REP 0 RT
Workorder: L102487
lient: FETRO CANADA
PO BOX 2844
CALGARY AB T2P 3E3
Zontact: KYNA RIGAL
“lest Matrix Reference Result Qualifier Units RPD Limit Analyzed
I0D-C Water
Batch R115842
WG107510-2 bup L102506-1
Biochemical Oxygen Demand 322 326 mg/L 1.2 75 19-MAR-03
WG107910-1 LCS
Biochemical Oxygen Demand 100 % 85-107 19-MAR-03
L-CL, Water
" Batch R115497
WG107409-2 DUP L102443-1
Chloride (C}) 66.2 66.4 mg/l. 0.28 10 14-MAR-03
WG107409-4 Dup L102444-1
Chloride (C) M4 34 mg/L 012 10 14-MAR-03
WG107408-5 DUpP L102497-1
Chlotide (Cl} 67.8 66.9 mg/L 14 10 14-MAR-03
NG107409.1 LCS
Shioride {Ch a7 % 92-112 14-MAR-03
WG107409-3 MS L102443-1
Chloride (Cl} a8 % 91107 14-MAR-03
ETL-ROUTINE.ICP-CL Water
Batch R115558
WG107451-2 Dup L102433-1
Calcium (Ca) 96.8 985 mg/L 1.8 10 17-MAR-03
Magnesium (Mg} 127 128 mg/L i3 10 17-MAR-03
Potassium (K} 155 158 mg/L 24 10 17-MAR-03
Sadium {Na} 46 47 mg/L 21 10 17-MAR-03
WG107451-1 LCS
Calcium (Ca) 103 % 80-110  17-MAR-03
Magnesium (Mg} a8 % 90-110 17-MAR-03
Potassium (K} 100 % 90-110 17-MAR-03
Sodium (Na) 98 % 90-110 17-MAR-03
WG107451-3 MS L102433-1
Calcium (Ca) 104 % 90114  17-MAR-03
Magnesium {Mg) 94 % 93-107 17MAR-03
Potassium (i) 96 % 90-104 17-MAR-03
Sadium (Na) 96 % 87113  17-MAR-03
- N2N3.CL Water




Report Date: 20-MAR-03

Page 2 of 4
Workorder; 102487
est Matrix Reference Result Qualifier Units RPD Limit Analyzed
ZN3LCL Water
Batch R115497
WG107409-2 DuUp L102443-1
Nitrate+Nitrite-N 259 261 mg/L 0.93 13 14-MAR-03
WG107409-4 DUP L102444.1 }
Nitrate+Nitrite-N 1.44 1.44 mg/L 0.14 13 14-MAR-03
WG107409-5 DUP L102497-1
Nitrate+Nitrite-N 0.39 0.37 mg/L 3as 13 14-MAR-03
WG107409-1 LCS
Nitrate+Nitrite-N 98 % 80-106 14-MAR-D3
WG107409-3 MS 11024431
Nitrate+Nitrite-N g6 % 93-109 14-MAR-03
02-CL Water
Batch R115497
WG107405-5 DUP 11024971
Nitrite-N 0.27 0.26 mg/L 2.0 13 14-MAR-03
WG1074059-1 LCS
- Nitrite-N 98 % 91107 14-MAR-03
03-IC-CL Water
“atch R115497
WG107409-5 Dur L102497 -1
Nitrate-N 0142 0.11 J mg/L 0.01 .15 14-MAR-03
WG107409-1 LCS
Nitrate-N a9 % 90-106 14-MAR-03
IGG-ED Wafter
Batch R115580
WG107407-2 LCS
Qil and Grease 92 % 78-100 17-MAR-03
WG107407-1 MB
Oil and Grease <4 mg/L 1 17-MAR-03
'H/EC/ALK-CL Water
Bafch R115734
WG107634-2 DuUP L102497-1
Alkalinity, Total (as CaCO3) 374 369 mg/L 1.3 5 14-MAR-03
Bicarbonate (HCO3) 456 450 mg/L 1.3 25 14-MAR-03
Carbonate (CO3) <5 <5 RPD-NA mg/L N/A 25 14-MAR-03
Conductivity {EC) 1210 1220 uS/cm 0.66 75 14-MAR-03
Hydroxide {OH) <5 <5 RPD-NA mg/L NIA 25 14-MAR-03
pH 72 7.2 . J pH 0.0 0.1 14-MAR-03
WG107634-1 LCS
Alkalinity, Total (as CaCO3) 102 % 95-105 14-MAR-03
Conductivity (EC) 100 % 97101  14-MAR-03
pH 7.0 pH 6.9-7.1 14-MAR-03



Report Date: 20-MAR-03

Page 3 of 4
ENVIRO-TEST QC REPORT
Workorder: L102487
pst Maftrix Reference Result Qualifier Units RPD Limit Analyzed
J4-CL Water
Batch R115497
WG107408-5 DUP L102487-1
Sujphate (S04} 179 177 mg/L 1.2 10 14MAR-03
WG107409-1 LCS _
Sulphate (SO4) g8 % 90-108 14-MAR-03
JLIDS-TOTSUS-CL Water
Batch R115645
- WG107559-2 pup L102487-1
Taotal Suspended Solids 35 38 mg/L 6.9 10 17-MAR-03
© WG1075593  DUP L102506-1
~ Total Suspended Solids 555 540 mg/L 27 10 17-MAR-03
- WG107558-4 pup L1025071
Total Suspended Solids 120 117 mgiL 2.8 10 17-MAR-03
WG107559-1 LCS
Tatal Suspended Solids a0 % 87-105 17-MAR-03

roduct - Batch and Sample Number Relations:

BOD-CBOD-CL 1
R115942 L102487-1

oL 1
R115942 L102487-1

cL-CcL 1
' R115497 L102487-1

ETL-ROUTINE-CP-CL 1
R115558 L102487-1

N2ZN3-CL 1
. R115497 L102487-1

.NO2-CL 1
R115497 L102487-1

NC2-C-CL 1
R115497 L102487-1

0GG-ED 1
R1 15580 L102487-1

" PH/EC/ALK-CL 1
R115734 £102487-1

sC4-CL 1
R115497 L102487-1

S0LIDS-TOTSUS-CL 1

R115645 L102487-1



ENVIRO-TEST QC REPORT Page 4 of
Workorder# L102487

Legend:

Limit 95% Confidence Interval {Labaratory Warning Limits)
DUP  Duplicate

RPD Relative Percent Difference ({higher result-lower result)/Average, expressed as %)
N/A Not Available

LCS  Laboratory Controi Sampie

SRM  Standard Reference Materials

MS Matrix Spike

MSD  Matrix Spike Duplicate

ADE  Average Desorption Efficiency

MB Method Blank

IRM Internal Reference Material

CRM Certified Reference Material

lualifier:
RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.
A Method blank exceeds acceptance limit. Blank correction not applied, unless the qualifier "RAMB"
(result adjusted for method blank) appears in the Analytical Report.
"B Method blank result exceeds acceptance limit, however, it Is less than 5% of sample concentration.

Blank correction not applied.
Dupiicate result may exceed iimit due to increased variability for low level samples.
Matrix spike recovery may fall cutside the acceptance limits due to high sample background.
Silver recovery low, likely due to elevated choride levels in sampie.
Qutlier - No assignable cause for nonconformity has been determined.
Resuit falls within the 88% Confidence interval {Laboratory Control Limits)
Duplicate resuits and limif(s) are expressed in terms of absolute difference.

CTomMmo



2002 170 AaH jo afied uoising sPafaig-yuid Adog aawoisng - majaA AdoD &g - allym

o ey NG Ty 919 g oW 'S1SenbaH (20805

:(-o1o o|qiba)) ‘abeyes| ‘abeyealq) JBUI0 seAeAlssald SOS gL 9 W TP e )
:{ou/saA) aordg peay | DEmEE( Du_oo Dcmwohu_ ‘papiugng sejdwesg ¢ (< I oS , mm«:vv,q Buniig
1diaoey uodn uonipuos) adwes #goran $2sdel 99 Sy ,0 | >
_ 00\ e |wl] #0d s A.Jd 9 QS :$S21pPY voday
Hl WY :9eq rereg ERIS - 9% ey 0 eoryd VYT oejue)
ﬂm :Ag paAleoay :Ag paysinbuliey 2959 -9L T anor w_mcosn_ dw@dﬁﬁ, w . o&r\u&l uad)

4 M43 O/l Jow ¥HQSH | - oV

ik \,
AdAL dT1dNVYS aa1dilys 31vd al F1dAIVS
dﬂw [ e.00z + (fep swes) Aouablewg
d %001 + (Aep xou) Alioud
W@T@ Q\ \\ d %0S + {SABp € LIUNM) Ysny
Al (shep g) JenBay  :pejsanbay 201AI8S
:peanbey aje(| MD\m ] boci .v%@ﬁ&%m ajeq|
[ Q3LS3N0FH SISATYNY 0% .
£az0g | evaqyy ‘Aeben ‘39 BNuUAY 06 - ﬂ_nn
[ adA} 108loid]| [ # 9|14 uaziey| . _
NHO4 1S3N0D3H TVIILATYNVY/AGOLSND 40 NIVHD ‘ONFSHAOIAHIS-ILNINNOHIANI-NIAY u



e, EnviroTest

A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED

ANALYTICAL REPORT

PETRO CANADA
ATTN: TIMR.TAYLOR

P.O.BOX 2844 STN. M
CALGARY AB T2P 3E3

Lab Work Order #:
P.O. #:

L103315

Job #: NUNA

Comments:

Sampled By:

JMC

DATE: 31-MAR-D3 Revisicn; 1

Date Received: 21-MAR-03

~
TAMM#*OGAN

Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEFT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ANY REMAINING SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSES, PLEASE CONTACT THE LAB IF YOU

REQUIRE ADDITIONAL SAMPLE STORAGE TIME.

LABORATORY ACCREDITATIONS:

- STANDARDS COUNCIL OF CANADA IN COOPERATION WITH THE CANADIAN ASSOCIATION FOR ENVIRONMENTAL ANALYTICAL LABORATORIES (CAEAL)
FOR SPECIFIC TESTS AS REGISTERED BY THE COUNCIL (EDMONTON, CALBARY, GRANDE PRAIRIE, SASKATOON, WINNIPES, THUNDER BAY, WATERLOO)

+ AMERICAN IHDUSTRIAL HYGIENE ASSOCIATION (AIHA) IN THE INDUSTRIAL HYGIENE PROGRAM (EDMONTORN, WINNIPEG)

* STARDARDS COUNCIL OF CANADA IN COCPERATION WITH THE CANADIAN FOOD INSPECTION AGENCY (CFEA} FOR FERTILIZER AND FEED TESTING (SASKATOON)

AND FOR MICROBIOLOGICAL TESTING IN FOOD {WINNIPEG)
LABORATORY RECOGNITIONS:

+ STANDARDS COUNCIL OF CANADA - GLP COMPLIANY FACILITY (EDMONTON, QTTAWA)

9936 - 67 Avenue, Edmonton, Alberta T6E OP5, Tel. (780) 413-5227, Fax (780) 437-231 |
Canada Wide Tel. [-800-668-9878 www.envirotest.com

(Edmanton, Calgary, Grande Prairie, Saskaroon, Winnipeg, Thunder Bay, Oztawa, Waterloo, Montreal)




ENVIRO-TEST ANALYTICAL REPORT

PAGE 2 of 5

L103315-1 SNP 1788-1 FILTER BOXX
Sampie Date: 20-MAR-03
Matrix: WATER
Ammonia-N 10.7 0.05 mgiL 25-MAR-03 TL |R116542
Biochemical Oxygen Demand 135 2 mg/L 21-MAR-03| PTT |R116711
Qil and Grease <1 1 mgiL 21-MAR-03| ZOW [R116127
Total Suspended Solids 6 3 mg/L 25-MAR-03| EMN |[R116487
Routine Water Analysis
Chiloride {Cl) 147 1 mg/L 21-MAR-03| M4B |R116082
Nitrate+Nitrite-N <0.1 0.1 mg/L 24-MAR-03| M4B |R116333
Nitrate-N <0.1 0.1 mg/L 24-MAR-03| M4B [R116333
Nitrite-N <0.05 0.05 mg/L 24-MAR-03| M4B [R116333
pH, Conductivity and Total Alkalinity
pH 7.7 0.1 pH 24-MAR-03| PTT [R116372
Conductivity (EC) 1430 0.2 uSfem 24-MAR-03| PTT |R116372
Bicarbonate (HCO3} 366 5 mg/L 24-MAR-03| PTT |R116372
Carbonate {CO3}) <5 5 mg/L 24-MAR-03| PTT |R116372
Hydroxide (OH} <5 5 mg/L 24-MAR-03| PTT [R116372
Alkalinity, Total {(as CaC03) 300 5 mg/L 24-MAR-031 PTT |R116372
lon Balance Calculation
ton Balance 102 % 25-MAR-03
TDS {Calculated) 823 mg/L 25-MAR-03
Hardness {as CaCO3) 103 mg/L 25-MAR-03
ICP metals and S04 for routine water
Calctum {Ca} 23.1 0.5 mg/L 21-MAR-03| JTV [R116154
Potassium (K} 41.3 0.1 mg/L 21-MAR-03| JTV |R116154
Magnesium (Mg} 11.1 0.1 mg/L 21{-MAR-03| JTV |R116154
Sodium (Na) 250 1 mg/L 21-MAR-03| JTV |R116154
Sulfate (304) 170 0.5 mg/L 21-MAR-03| JTV |R116154
Total & Fecal Coliform Count-MF
MF - Fecal Coliforms 1 1 CFU/M00mL 21-MAR-03| SV N [R116165
MF - Total Cofiforms 960 1 CFU/100mL 21-MAR-03| SV N |R116165
L103315-2 SP #2 KITCHEN
Sampie Date: 20-MAR-03
Matrix: WATER
Total Suspended Solids <3 3 mg/L 25-MAR-03] EMN |R116487
Routine Water Analysis
Chioride {Cl) 17 1 mg/L 21-MAR-03| M4B |R116082
Nitrate+Nifrite-N <0.1 0.1 mg/L 24-MAR-03] M4B |R116333
Nitrate-N <0.1 0.1 mg/L 24-MAR-03| M4B |[R116333
Nitrite-N <0.05 0.05 mg/L 24-MAR-03| M4B |R116333
pH, Conductivity and Total Alkalinity
pH 7.5 0.1 pH 24-MAR-03| PTT |R116372
Conductivity (EC) 256 0.2 uSfem 24-MAR-03| PTT |R116372
Bicarbonate (HCO3) 122 5 mg/L 24-MAR-03| PTT |R116372
Carbonate (CO3) <5 5 mg/L 24-MAR-03| PTT |R116372
Hydroxide {OH) <5 5 mg/L 24-MAR-03{ PTT [R116372
Alkalinity, Total (as CaCO03) 100 5 mg/L 24-MAR-03| PTT |R116377
lon Balance Calculation
fon Balance 106 % 25-MAR-03
TDS {Calculated) 131 mg/L 25-MAR-03
Hardness (as CaCO3) 111 mg/L 25-MAR-03

ICP metals and S04 for routine water

Nea.tl 4 A



ENVIRO-TEST ANALYTICAL REPORT
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L103315-2 SP #2 KITCHEN

Sample Date: 20-MAR-03
Matrix: WATER
Routine Water Analysis

ICP metals and S04 for routine water
Calcium (Ca}

Potassium (K)
Magnesium (Mg}
Sodium (Na)
Sulfate (S04)

Total & Fecal Coliform Count-MF
MF - Fecal Coliforms
MF - Total Cofiforms

28.6
2.3
0.6
10
3.8

<
12

0.5
0.1
0.1

0.5

mg/L
mg/L
mg/L
mg/L
mg/L

CFU/400mL
CFU/M00mL

21-MAR-03
21-MAR-03
21-MAR-03
21-MAR-03
21-MAR-03

21-MAR-03
21-MAR-03

JTV
TV
JTV
JTV
JTV

SVN
SVN

R116154
R116154
R116154
R116154
R116154

R116165
R116165

Refer to Referenced Information for Quialifiers (if any) and Methodoiogy

Revi# 1.00
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Reference Information

Methods Listed {if applicable):

ETL Test Code Matrix Test Description Preparation Method Reference(Based On) Analytical Method Reference(Based ..
BCOD-ED Water Biochemical Oxygen Demand APHA 5210 B-5 day incub.-02
(BOD) electrod -
CL-ED Water Chloride (Cl) APHA 4500 Ci E-Colorimetry
ETL-ROQUTINE-ICP-ED  Water ICP metals and SO4 for routine APHA 3120 B-ICP-QOES
water
FCC-MF-ED Water Fecal Coliform Count-MF Standards Methods #9222D

Fecal coliform- Standards Methods for the Examination of Water and Wastewater, Method No. 8222D

Abbreviations: MF-membrane filtration, CFU-colony forming unit, TNTC-too numerous to count.

Interpretation of Results:

SATISFACTORY-When no fecal coliforms are detected.

UNSATISFACTORY-When fecal coliforms are present indicates poliution of intestinal origin and should not be used for drinking without treatment.
DOUBTFUL- When fecal coliforms are not detected but coliforms are pesent may or may not indicate bacteria of intestinal origin. If repeated .
analyses do not show source of pollution nearby, the water may be considered safisfactory if inspected by Medical Officer of Health or Health Inspecto
Resulfs for Fecal coliforms are presumptive and have not been confirmed by alternate culture media unless requested. :

N2N3-ED Water Nitrate+Nitrite-N APHA 4500 NO3H-Colorimetry
NH4-ED Water Ammonia-N APHA4500NH3F Colorimetry
NO2-ED Water Nitrite-N APHA 4500 NO2B-Colorimetry
NO3-ED Water Nitrate-N APHA 4500 NO3H-Colorimetry
OGG-ED Water 0Oil and Grease-Gravimetric APHA 5520 B Hexane MTBE ext.
Gravime
PH/EC/ALK-ED Water pH, Conductivity and Total APHA 4500-H, 2510, 2320
Alkalinity

SOLIDS-TOTSUS-ED Water Total Suspended Solids APHA 2540 D-Gravimetric
TCC-MF-ED Water Total Coliform Count-MF Standard Methods #9222B

Total coliform-Standard Methods for the Examination of Water and Wastewater, Method 9222B.

Abbreviations: MF-membrane filtration, CFU-colony forming unit, TNTC-toc numerous fo count.

Interpretation of Results:

SATISFACTORY-When no coliforms are detected.

UNSATISFACTORY-When fecai coliforms are present indicates poilution of intestinal origin and shouid not be used for drinking without treatment.
DOUBTFUL-When fecal coliforms are not present but other coliforms are present may or may not indicate bacteria of intestinal origin If repeated
analysis do not show source of pollution nearby, the water may be considered satisfactory if inspected by Medical Officer of Health

or Health Inspector.

Resuilts are reported as presumptive for Total coliforms and have not been confirmed by an alternate culture media unless requested.

** Laboratory Methods employed follow in-house procedures, which are
generally based on nationally or intemationally accepted methodologies.

Chain of Custody numbers:

L103315

The last two fetters of the above fest code(s) indicate the laborafory that performed analytical analysis for that test. Refsr fo the list below:

Laboratory Definition Code Laboratory Location Laboratory Definition Code Laboratory Location

ED Enviro-Test Laboratories - Edmonton,
Alberta, Canada
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Reference Information

GLOSSARY OF REPORT TERMS :

Surr - A surrogate Is an organic compound that is similar to the targef analyte(s) in chemical composition and behavior but not rormally
detected in enviromental samples. Prior fo sample processing, samples are fortified with one or more Surrogate compounds.

The reported surrogate recovery value provides a measure of method efficiency. The Laboratory warning units are determined under
column heading D.L.

mg/kg (units) - unit of concentration based on mass, parts per milfion

mg/L (units) - unit of concentration based on volume, parts per miffion

< - Less than

D,L. - Detection Limit

N/A - Result not available. Refer fo quaiifier code and definition for explanation

Test results reported relate oniy fo the samples as received by the laborafory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
UNLESS OTHERWISE STATED, SAMPLES ARE NOT CORRECTED FOR CLIENT FIELO BLANKS.

Although test resulfs are generafed under strict QA/QC protocols, any unsigned test reports, faxes, or emalls are considered prefiminary.

Enviro-Test Laborafories has an extensive QA/QC program where alf analytical date reporfed is analyzed using approved referenced
procedures followed by checks and reviews by senior managers and qualfly assurance personnel, However, since the results are
obtained from chemical measurements and thus cennot be guaranteed, Enviro-Test Laboratories assumaes no liabilify for the use or
interpretation of the results.
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LABORATGOGRIES

A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED ENVI RO.TEST QC REPORT
Workorder: 1103315

Hient: PETRO CANADA
P.0. BOX 2844 STN. M
CALGARY AB T2P 3E3

Zontact: TIM R. TAYLOR
fest Matrix Reference Resuit Qualifier Units RPD Limit Analyzed
lOD-ED Water B
Batch R116711
WG108665-3 DUP L103321-1
Biochemical Oxygen Demand <2 <2 RPD-NA mg/l. NIA 14 21-MAR-03
WG108665-2 LCS
Biochemical Oxygen Demand 113 % B85-114 24-MAR-03
WG108665-1 MB
Biochemical Oxygen Demand <2 mgiL 2 21-MAR-03
1-ED Water
" Batch R116082
WG108060-5 DupP L103106-4
Chloride (Cl) 25 25 mg/L 1.3 5 21-MAR-03
WG108060-2 LCS
Chloride (Cl) 104 % 894-107 21-MAR-03
" WG108060-3 LCS
Shioride (CH 100 % 94-107 21-MAR-03
WG108060-1 MB
Chleride (C) <1 mg/L 1 21-MAR-03
WG108060-10 MS L1 0328_3-4
Chloride (Cl} 110 H % 96-108 21-MAR-03
WG108060-7 MS L103290-8
Chloride (Ch) 108 % 96-108 21-MAR-03
WG108060-9 MS 1.103315-2
Chloride (CI} 10 H % 96-108 21-MAR-03
WG108060-1f MSD WG108060-10
Chioride (Ch 111.878692 % 2.0 5 21-MAR-23
WG108060-8 MSD WG108060-7
Chloride {CI) 108.453941 % 0.76 5 21-MAR-03
ETL-ROUTINE-ICP-ED Water
Batch R116154
WG108082-2 CRM
Calclum (Ca) 101 % 89-111 21-MAR-03
Magnesium (Mg} 102 % B8-111 21-MAR-03
Potassium {K) 141 % 84-1186 21-MAR-03
Sodium {Na) 101 % BS-111 21-MAR-03
Sulfate {SC4) o7 % 80-110  21-MAR-03
WG108082-4 Dup L.103308-1

“alcium (Ca) 28.5 28.2 mg/L. 1.0 6.1 21-MAR-03




Report Date: 31-MAR-03
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ENVIRO-TEST QC REPORT
Workorder: L103315
‘est Matrix Reference Result Qualifier Units RPD Limit Analyzed
TL-ROUTINE-ICP-ED Water -
Baich R116154
WG108082-4 DUP L103308-1
Magnesium (Mg) 11.4 11.3 mg/L 1.3 6.1 21-MAR-03
Potassium {K) 39.6 38.8 mgiL 2.0 18 21-MAR-03
Sodium (Na) 257 250 mg/L 2.5 5.9 21-MAR-03
Sulfate (S04) 257 677 mg/L 0.23 6.1 21-MAR-03
WG108082-8 DuP L103321-1
Calcium {Ca) 19.7 19.6 mg/L 0.31 6.1 21-MAR-03
Magnesium (Mg) 6.9 6.9 mg/L 0.27 6.1 21-MAR-03
Potassium {K} 1.3 1.4 mg/lL 11 18 21-MAR-03
Sodium {Na) 61 61 mgiL 0.51 59 21-MAR-03
Sulfate (S04) 15.1 14.5 mg/L 3.8 6.1 21-MAR-03
WG108082-1 MB
Calclum {Ca) <0.5 mg/L 25 21-MAR-03
Magnesium (Mg) <0.1 mg/L 0.5 21-MAR-03
Potassium (K} <0.1 mg/iL 0.5 21-MAR-03
" Sodium {Na) <1 mg/L 5 21-MAR-03
Sulfate (SO4) <0.5 mg/L 2.5 21-MAR-03
NG1080B2-5  MS L103308-1
Calcium (Ca) 111 % 82-114  21-MAR-03
Magnesium (Mg} 113 H % 88-111 21-MAR-03
Potassium (K} 113 % 87-122 21-MAR-03
Sodium (Na) 111 Ye 85-116  21-MAR-03
Sulfate (SO4) -356 E ‘ % 87-117 21-MAR-03
WG108082-9 Ms L103321-1
Calcium (Ca}) 108 % 82-114  21-MAR-03
Magnesium {(Mg) 111 H Y% 88-111 21-MAR-03
Potassium (K) 110 Y 87122 21-MAR-03
Sodium (Na) 109 % B5-116 21-MAR-03
Sulfate (SO4) 97 % 87-117  21-MAR-03
CC-MF-ED Water
Batch R116165
WG108114-1 DUP L103308-1
MF - Fecal Coliforms 180 170 CFUMOOmML 5.8 21-MAR-03
WG108114-2 MBE
MF - Fecal Coliforms <1 CFU/100mL 1 21-MAR-03
[2N3-ED Water
Baich R116333
WG108300-2 LCS
Nitrate+Nitrite-N - 93 % 81-104  24-MAR-03

WG108300-1  MB
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ENVIRO-TEST GC REPORT
Workorder: L103315
est Matrix Reference Result Qualifier Units RPD Limit Analyzed
2N3-ED Water
Batch R116333
WG108300-1 MB
Nitrate+Nitrite-N <0.1 mg/L 0.1 24-MAR-03
WG108300-6 MS £1033211
Nitrate+Nitrite-N 103 % 90-108  24-MAR-03
WG108300-7  MSD WG108300-6
Nitrate+Nitrite-N 104.945054 % 1.8 5 24-MAR-03
H4-ED Water
" Batch R116542
WG108381-7  DUP L103578-3
Ammonia-N 0.41 0.41 mg/L 0.074 7.7 25-MAR-03
‘102-ED Water
Batch R116333
WG108300-3  LCS
Nitrite-N 101 % 94-108  24-MAR-03
WG108300-1  MB
Nitrite-N <0.05 mg/L 0.05 24-MAR-03
WG108300-4 MS L102106-9
Nitrite-N 102 % 95-107  24-MAR-03
wG108200-8 MS L103106-1¢
Nitrite-N 102 % 95-107  24-MAR-03
WG108300-5  MSD WG108300-4
Nitrite-N 99.4605394 % 25 5 24-MAR-03
WG108300-9  MSD WG108300-8
Nitrite-N 100.109690 % 22 5 24-MAR-03
JGG-ED Water
Batch R116127
WG108070-2 LCS
Oil and Grease 95 % 79-100 21-MAR-03
WG108070-1 MB
Oil and Grease <1 mg/L 1 21-MAR-03
SHIEC/ALK-ED Water
Batch R116372
WG108356-10 DUP L102646-1
Alkalinity, Total (as CaC03}) 277 278 mg/lL 0.18 5 24-MAR-03
Bicarbonate (HCO3) 338 339 mg/L 0.18 20 24-MAR-03
Carbonate (CO3) <5 <5 RPD-NA mg/L N/A 20 24-MAR-03
Conductivity (EC) 541 544 uS/cm 0.51 5.5 24-MAR-03
Hydroxide {OH) <5 <5 RPD-NA mg/L N/A 20 24-MAR-03
pH 7.9 7.9 J pH 0.0 0.1 24-MAR-03
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ENVIRO-TEST QC REPORT
Workorder: 1103315
‘est Matrix Reference Result Qualifier Units RPD Limit Analyzed
H/EC/ALK-ED Water -
Batch R116372
WG108356-8 DuUP L103438-5
Alkalinity, Total {as CaCQ3) 346 345 mg/L 0.27 <) 24-MAR-03
Bicarbonate (HCO3} 423 422 mg/L 0.27 20 24-MAR-03
Carbonate {CO3) <5 <5 RPD-NA mg/L N/A 20° 24-MAR-03
Conductivity {EC) 596 507 uS/icm 017 5.5 24-MAR-03
Hydroxide (OH} <5 <5 RPD-NA mgfL N/A 20 24-MAR-03
pH 6.9 6.9 J pH 0.0 0.1 24-MAR-03
WG108356-1 LCS
pH 4.0 pH 3.94.1 24-MAR-03
WG108356-2 LCS
pH 7.0 pH 6.9-7.1 24-MAR-03
WwWG108355-3 LCS
pH 10.0 pH 9.9-10.1 24-MAR-03
WG108356-4 LCS )
Conductivity {EC) 107 % 102-110 24-MAR-03
WG108356-5 LCS
Conductivity {EC) 103 % 99-107 24-MAR-03
‘NG108356-6 LCS
Conductivity {EC) 95 % 93-102 24-MAR-03
WG108356-7 LCS
Alkalinity, Total (as CaCQ3) 102 % 96-109 24-MAR-03
iOLIDS-TOTSUS-ED Water
Batch R116487
WG108231-3 DUP L102829-14
Total Suspended Solids 13 16 J mg/L. 3 9.2 25-MAR-03
WG108231-2 LCS
Total Suspended Solids 104 Yo 90-106 25-MAR-D3
WG108231-1 MB
Total Suspended Solids <3 mg/L 3 25-MAR-03
‘CC-MF-ED Water
Batch R116165
WG108114-1 DUP L103308-1
MF - Total Coliforms 5900 5800 CFU/t00mL 4.5 21-MAR-03
WG108114-2 MB
MF - Total Coliforms <} CFU/100mL 1 21-MAR-03
'roduct - Batch and Sampie Number Relations;
BCOD-ED 1
R116711 L103315-1
CL-ED 1

R116082 L103315-1 L103315-2



ENVIRO-TEST QC REPORT

Workorder: L103315

L I e

Page 5 of 6

< Matrix Reference Result Qualifier Units RPD Limit Analyzed
oduct - Batch and Sample Number Relations: o ]
. STL-ROUTINE-ICP-ED 1
. R116154 11033151 L103315-2
- "CC-MF-ED 1
R116165 11033151 L103315-2
N2N3-ED 1
R116333 L103315-1 L103315-2
NH4-ED 1
) R116542 L103315-1
- NO2ED 1
: R116333 L103315-1 L103315-2
7 NO3-ED 1
R116333 L103315-% L103315-2
 DGG-ED 1
. R116127 L103315-1
. PH/EC/ALK-ED 1
B R116372 L103315-1 L103315-2
SOLIDS-TOTSUS-ED 1
R116487 11033151 L103315-2
. TCC-MF-ED 1
’ R116165 L103315-1 L103315-2



Legend:

Limit
bupP
RPD
N/A
LCS
SRM
MS
MSD
ADE
MB
iRM
CRM

Jualifier:

Workorder # L103315

95% Confidence Interval {Laboratory Warning Limits)
Duplicate
Relative Percent Difference ((higher resuit-lower result)/Average, expressed as %)
Not Available
Laboratory Control Sample
Standard Reference Matarials
Matrix Spike
Matrix Spike Duplicate
Average Desorption Efficiency
Method Blank
Intemal Reference Material
Certified Reference Material

RPD-NA Relative Percent Difference Not Availabie due to result(s) being less than detection fimit.

A

“IXIommo

Method blank exceeds acceptance fimit. Blank correction not applied, unless the qualifier "RAMB"
(result adjusted for method biank) appears in the Analytical Report.

Method blank result exceeds acceptance limit, however, it is less than 5% of sample concentrafion.

Blank correction not appfied.

Duplicate result may exceed limit due to increased variability for low level samples.

Matrix spike recovery may fall outside the acceptance limits due to high sample background.

Silver recovery low, likely due to elevated choride levels in sample.

Qutlier - No assignable cause for nonconformity has been determined.

Resuit falls within the 38% Confidence Interval {Laboratory Control Limits)

Duplicate results and limit(s) are expressed in terms of absolute difference.
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grL. Enviro-lest

A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED

ANALYTICAL REPORT

PETRO CANADA DATE: 07-APR-03
ATTN: TIM R. TAYLOR

150 6TH AVE SW
CALGARY AB T2P 3E3

Lab Work Order #:  L104341 Sampled By: JMC Date Received: 31-MAR-03
P.O. #:

Job #:

Comments:

APPROVED BY:

TAMMI HOJBAN

Project Manager

THiS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ANY REMAINING SAMPLES WiLl BE DISPOSEO OF AFTER 30 OAYS FOLLOWING ANALYSIS, PLEASE GONTACT THE LAB IF YOU
REQUIRE ADDITIONAL SAMPLE STORAGE TIME.

LABORATORY ACCREDITATIONS:

- STANDARDS COUNCIL OF CANAQA IN COOPERATION WITH THE CANADIAN ASSOCIATION FOR ENVIRONMENTAL ANALYTICAL LABORATORIES {CAEAL)

FOR SPECIFIC TESTS AS REGISTERED BY THE COUNGIL (EDMONTON, CALGARY, GRANOE PRAIRIE, SASKATOON, WINNIPEG, THUNDER BAY, WATERLOO)

+ AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AtHA} IN THE INDUSTRIAL HYGIENE PROGRAM (EDMONTON, WINNIPEG)

- STANDARDS COUNCGIL OF CANADA IN COOPERATION WITH THE CANADIAN FODD INSPECTION AGENCY (CFlA) FOR FERTILIZER AND FEED TESTING {SASKATOON)
AND FOR MICROBIOLOGICAL TESTING [N FOOD {WINNIPEG)

LABORATORY RECOGNITIONS:

+ STANDARDS COUNCIL OF CANADA - GLP COMPLIANT FACILLITY (EDMONTON, OTTAWA)

9936 - 67 Avenue, Edmonton, Alberta T6E OPS,Tel. (780) 413-5227, Fax (780) 437-231 |
Canada Wide Tel. |-800-668-9878 www.envirotest.com

{Edmenten, Calgary, Grande Prairie, Saskatoon,Winnipeg, Thunder Bay, Ottawa, V¥aterloo, Montreal)
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ENVIRO-TEST ANALYTICAL REPORT

£.104341-1 SNP 1788-1 FILTER BOX
Sample Date: 27-MAR-03
Matrix: WATER
Ammonia-N 370 0.05 mg/L 03-APR-03 TL iR117588
Biochemical Oxygen Demand 40 2 mg/L 28-MAR-03| PTT [R1 17523
Oil and Grease 2 1 mg/l 03-APR-03 | ZOW [R117626
Total Suspended Sclids 216 3 mg/L 07-APR-03 | EMN |R117960
Routine Water Analysis
Chloride (Ci) 167 1 mg/L 3t-MAR-03| OC/JT|R117038
Nitrate+Nitrite-N 5.0 0.1 mg/l. 31-MAR-03; MeB |R117090
Nitraie-N 1.2 0.1 mg/L 31-MAR-03| MBB [R117080
Nitrite-N 3.87 0.05 mg/L 31-MAR-03| MBB |R117080
pH, Conductivity and Total Alkalinity
pH 7.4 0.1 pH 05-APR-03 | PTT |R117858
Conductivity (EC) 1680 0.2 uSfecm 05-APR-03 | PTT |R117858
Bicarbanate (HCO3) 462 5 mg/L 05-APR-03 | PTT {R117858
Carbonate {CO3) <5 5 mg/L 05-APR-03 | PTT [R117858
Hydroxide (OH) <5 5 mgiL 05-APR-03 | PTT |R117858
Alkalinity, Total {as CaCO3) 378 5 mg/L 05-APR-03 | PTT |R117B858
fon Balance Calculation
lon Balance 95.0 Y% 07-APR-03
TDS (Calculated) 895 mg/t 07-APR-03
Hardness (as CaC03}) 102 ma/k 07-APR-03
{CP metals and S04 for routine water
Caleium (Ca) 23.2 0.5 mg/L 31-MAR-03| JTV |R117091
Potassium (K} 391 0.1 mgflL 31-MAR-03| JTV |R117091
Magnesium {Mg) 10.8 0.1 mg/L 31-MAR-03( JTV |R117091
Sodium {Na) 227 1 mg/L 31-MAR-03! JTV |R117091
i Sulfate (S04) 178 0.5 mg/L 31-MAR-03] JTV |R117091
Total & Fecal Coliform Count-MF
| MF - Fecal Coliforms 140 1 ICFU/M00mL 20-MAR-031 SV N |R117040
; MF - Total Coliforms TNTC* 1 ICFUM0OmL 29-MAR-03| S VN |R117040
L104341-2 S.P.#2
Sample Date: 27-MAR-03
Mafrix: WATER
HPC, Total & Fecal Coliform Count-MF
MF - Fecal Coliforms <1 1 [CFU/100mL 29-MAR-03| S VN |R117040
MF - Heterotrophic Plate Count 2 1 CFU/MmL 20-MAR-03| S VN {R117040
MF - Total Coliforms 2 1 [CFU/100mL 20-MAR-03| S VN [R117040
Total Suspended Solids <3 : 3 mg/L 07-APR-03; EMN |R117960
Routine Water: Major fons, Fe & Mn
iron (Fe)-Extractable 0.07 0.08 mg/L 01-APR-03 | HAS [R117276
Manganese(Mn)-Exfractable 0.03 0.02 mg/L 01-APR-03| HAS |R117276
Chioride (Cl) 16 1 mg/L 31-MAR-03] OC/JT|R117038
Nitrate+Nitrite-N <0.1 0.1 mg/L 31-MAR-03] M8B |[R117090
Nitrate-N <0.1 0.1 mg/L 31-MAR-03; MBB [R117090
Nitrite-N <0.05 0.05 mg/L 31-MAR-03, M8B [R117090
pH, Conductivity and Total Alkalinity
pH 7.5 0.1 pH 05-APR-03| PTT |R11785b
Conductivity (EC) 262 0.2 uS/em 05-APR-03| PTT |R117858
Bicarbonate (HCO3) 122 5 mg/L 05-APR-03| PTT |R117858
Carbonate (CO3) <5 5 mg/L 05-APR-03| PTT |R117858

.t A AN



m mb/NWH.O Hom Ship to: 1313 44 Avenue NE Calgary, Alberta T2E 6L5
LA

BROKATORIITE Telephone: (403) 291-9897
A DIVISION OF ETL CHEMSFEC ANALYTICAE LIMITED Fax: A&Qwv 291-0298
Toll Free: 1-800-668-9878

CHAIN OF CUSTODY/ANALYTICAL REQUEST FORM

Petro-Canada

Service Requested: Regular /\ Priority Emergency

ROUTINE / TSS/Fe & Mn
FECAL & TOTAL
COLIFORMS/ HPC

DRINKING WATER (300 ML STERILIZED) X

RELINQUISHED BY: DATE: RECEIVED BY; DATE:
TIME: TIME:

FOR LABORATORY USE GNLY

SAMPLE CONDITICN UPON RECEIPT: FROZEN colp AMBIENT

OTHER (BREAKAGE, LEAKAGE, ETC.):

NOTE: Quotation #




~ i .,3\
e =¥ Ship to: 1313 44 Avenue NE Cal Alberta T2E 6L5
m HH.O. @ ) n p to: algary, erta
m ! ,H_HMW AT O R _MM \\N &@3 v Telephone: (403) 291-9897
A DIVISION OF ET{ CHEMSPEC ANALYTICAL LIMITED Fax: AAOWV 291 -0298

Tol Free: 1-800-668-9878

CHAIN OF CUSTODY/ANALYTICAL REQUEST FORM

Petro-Canada {100 W @ |2 wy
102 3
Service Requested: Reguiar .\ Priority Emergency z | 25 m @
[y T o

(a] 2 g =
o -
Account Number: 1036 a |z |€383] % |3

=

SNE 1291 | Tom & | /o

SEWAGE (1 L PLASTIC) X
SAP  194¢- ¢ T O w o SEWAGE (500 ML PLASTIC) X
SNP )18l | T C k4 SEWAGE (300 ML STERILIZED) X
» .‘\ SEWAGE (500 ML PLASTIC X
SNP _178%-L {fin “ PURPLE PRESERVATIVE)
SEWAGE (1 L AMBER GLASS X
NP 789 - {Tien & " n YELLOW PRESERVATIVE)

INLET SEWAGE (OPTIONAL 1 L PLASTIC)

RELINQUISHED BY: DATE: RECEIVED BY: U§

TIME: TIME: ng
FOR LABORATORY USE ONLY
SAMPLE CONDITION UPON RECEIPT: FROZEN COLD AMBIENT

OTHER {BREAKAGE, LEAKAGE, ETC.):
NOTE: Quotation #




# uonejond ;310N
17213 "39VHVIT ‘IOVAHVIEE) ¥IHLO
1NNV aioo NIZOYd 1dI3034 NOdN NOLLIANOD I1dWYS

ATNO 35N AYO1VHO8YT 404

_Stz/
§ WL ) WL
_ @\@\ §w\%§o

Y

‘A d3IAI303Y A1vdad *A8 QIHSINDNIIIA

X (Q3ZIRIALS TW 00€) YILYM ONDINRIC
(1S

7
2
E

o

Asuabuawg Aoy \ leinbay :poisenbay aoialeg

Epeue)-o0ijad

OdH [SWHOZINOD
V10l % Tv03d
UA % 84/SS51/ INILNO

W30d 1S3N03Y TYOILATYNY/AGOLSND 40O NIVHD

8.86-899-008-} @94 jjoL
8620-16Z (S0v) xeq
1686-16Z (g0p) euoydale) w W_ IR

Vo
619 3Z1 eHaqly ‘AreBlen 3N anusAy vy CLEL (03 dIyg Dr,_“L O.HH>HHm m

TILINTT TYDULATYNY JIIEWIHD 11T 30 HOISIAL Y




NUNA L101860 CONTD....

PAGE 5 of §
Reference information

GLOSSARY OF REPORT TERMS

Surr - A surrogate Is an organic compound that is similar to the target analyte(s) in chemical composition and behavior but nof normally -
detected in enviromental samples. Prior fo sample processing, samples are fortified with one or more surrogafe compounds.

The reported strrogale recovery velue provides a measure of method efficiency. The Laboratory waming units are determined under
column heading D.L.

mg/kg (units) - unit of concentralion based on mass, parts per miffion

mg/L {units) - unit of concentration based on volume, parts per mifion

< - Less than _

D.L. - Detection Limit

N/A - Resuft not avaliable. Refer to qualifier code and definition for explanation

Test resuifs reported relate only fo the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED iIN ACCEPTABLE CONDITION.
UNLESS OTHERWISE STATED, SAMPLES ARE NOT CORRECTED FOR CLIENT FIELD BLANKS.

Although test resuffs are generated under strict QA/QC protocols, any unsigned test reports, faxes, or emails are considered preliminary.

Enviro-Test Laborafories has an extensive QA/QC program where alf analytical data reported is analyzed using approved referenced
procedures foliowed by checks and reviews by senior managers and qualify assurance personnel, However, since the results are
obtained from chemical measurements and thus canno! be guaranteed, Enviro-Test Laborafories assumes no fiability for the use or
interprefation of the resuits.
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A DIVISION OF ETL CREMSPEC ANALYTICAL LIMITED E NVl RO _TES T QC RE P o RT
Workorder: 101860

Jient: PETRO CANADA
PO BOX 2844
CALGARY AB T2P 3E3

sontact: TIM R. TAYLOR
“est Matrix Reference Resuit Qualifier Units RPD Limit Analyzed
"QD-CL Water
Batch R1153239
wG107221-2 pup L101860-1
Biochemical Oxygen Demand 41 42 mg/L 1.8 7.5 13-MAR-03
WG107221-1 LCS
Biochemical Oxygen Demand 101 % 85-107 13-MAR-03
LCOL Water
_ Batch R114962
WG106754-2 pup L101B45-4
Chloride {Cl) 29 29 ma/L 0.34 10 10-MAR-03
WG106754-4 DupP L101860-2
Chioride (Cl) 16.7 16.9 mg/L 0.96 10 10-MAR-03
WG106754-1 Lcs
Chiloride (Cl) 99 % 92-112 10-MAR-03
WG106754-3 MS L1018454
‘hloride (Ch) 9B % 91-107 10-MAR-03
TL-ROUTINE.-ICP-CL Water
Batch R114740
WG106606-2 DUP L101813-1
Calcium (Ca) 10.1 0.9 mg/L 1.8 10 10-MAR-03
Magnesium (Mg} 40 4.0 : mg/L 0.66 10 10-MAR-03
Potassium (K 1.1 1.1 mg/L 22 10 10-MAR-03
Sodium (Na} 175 176 mg/L 0.59 10 10-MAR-03
WG106606-4 DUP L101860-2
Calelum (Ca) 275 272 mg/L 1.0 0 10-MAR-03
Magnesium (Mg) 9.3 92 mg/L 0.49 10 10-MAR-03
Patassium (K) 22 21 mg/L 73 10 10-MAR-03
Sodium (Na) 10 10 mg/L 1.9 10 10-MAR-03
WG106606-1 LCS
Caleium {Ca) 106 % 90-110 10-MAR-03
Magnesium (Mg) 102 % 90-110 10-MAR-03
Potassium (K) 102 % 90-110 10-MAR-03
Sodium (Na) 101 % 90-110 10-MAR-03
WG106606-3 MS L101819-1
Caleium (Ca) 102 % 90-114 10-MAR-03
Magnesium {Mg) 99 % 93-107 10-MAR-03

“~tassium (K) 101 % 90-104 10-MAR-03




Report Date: 14-MAR-03
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ENVIRO-TEST QC REPORT
Workorder: L.101860
‘ast Matrix Reference Result Qualifier Units RPD Limit Analyzed
TL-ROUTINE-ICP-CL Water .
Batch R114740
WG106606-3 MS L101818-1
Sodium {Na) 108 % B7-113 10-MAR-03
CC-MF-ED Water
Batch R114728
WG1065464 bupP L101860-1
MF - Fecal Coliforms 800 810 CFU/t0OmL (.99 0B-MAR-03
WG 1065465 ME
MF - Fecal Coliforms <i CFUM00mL 1 08-MAR-03
‘E-DIS-HIGHCL Water
Batch R114740
WG106606-2 DUP L101819-1
iron (Fe}-Dissolved <0.01 «0.01 RPD-NA mg/L N/A 75 10-MAR-03
WG106606-4 Dup L101860-2
iron (Fe}-Dissclved 0.01 0.03 J mg/L 0.02 0.031 10-MAR-03
WG106606-1 LCS
Iron {Fe)-Dissolved 103 % 80-110 10-MAR-03
WG106606-3 MS L101819-1
Tron (Fe)-Dissolved 102 % 98-110 10-MAR-03
{RC-MF-ED Water
Batch R114729
WG106546-1 DUP L101845.2 .
MF - Heterotrophic Plate Count <1 <1 RPD-NA CFUfimL N/A 08-MAR-03
WG106546-2 DuUp L1018455
MF - Heterotrophic Plate Count <1 <1 RPD-NA CFUAmL N/A 08-MAR-03
WG106546-3 DupP L101845-8
MF - Heterotrophic Plate Count <1 <1 RPD-NA CFU/imL N/A 08-MAR-03
WG106546-4 DUP L101860-1
MF - Heterotrophic Plate Count *TNTC 'TNTC RPD-NA CFUMmL N/A 08-MAR-03
WG106546-5 MB
MF - Heterotrophic Plate Count <f CFufimL 1 08-MAR-03
VIN-DIS-HIGH-CL Water
Batch R114740
WG106606-2 bupP L101818.1
Manganese(Mn)-Dissolved <0.01 <001 RPD-NA mg/L N/A 10 10-MAR-03
WG106606-4 DUP L101860-2
Manganese(Mn)-Dissolved 0.01 0.01 J mg/L 0.00 0.031 10-MAR-03
WG106606-1 LCS
Manganese{Mn)-Dissolved 102 % 90-110 10-MAR-03
WG106606-3 Ms L101819-1
Manganese(Mn)-Dissolved 101 % 93-105 10-MAR-03
N2N3-CL Water
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Report Date: 14-MAR-03

Page 3 of 6
ENVIRO-TEST QC REPORT
Workorder: L101860
lest Matrix Reference Result Glualifier Units RPD Limit Analyzed
12N3-CL Water
Batch R114962
WG106754-2 Dup L101845-4
Nitrate+Nitrite-N 0.14 <0.05 RPD-NA mg/L N/A 13 10-MAR-03
WG106754-4 DUP L101B60-2 i
Nitrate+Nitrite-N 013 0.13 J mg/L 0.08 0.15 10-MAR-03
WG106754-1 LCS
Nitrate+Nirite-N 100 % 90-106 10-MAR-03
WG106764-3 MS L1018454
Nitrate+Nitrite-N ag % 93-109 10-MAR-03
“yH4-CL Water
: Batch R114864
WG106732-3 DUP L101724-1
Ammonia-N 0.69 0.69 mg/L 0.0 7.5 11-MAR-03
WG106732-2 LCS
Ammonia-N 103 % 90-110 11-MAR-03
WG106732-1 MB
Ammonia-N <005 mg/L 0.05 11-MAR-03
WG106732-4 Ms L101724-1
Ammonia-N 98 % 84-108 11-MAR-03
. .CL Water
Batch R114962
WG106754-2 DUP L101845-4
Nitrite-N <0.05 <0.05 RPD-NA mg/L N/A 13 10-MAR-03
WG106754-4 bup L101860-2
Nitrite-N 0.05 0.05 J mg/L 0.00 0.15 10-MAR-03
WG106754-1 LCS
Nitrite-N _ a7 % 9{-107 10-MAR-03
WG1067564-3 MS L1018454
Nitrite-N 104 % 94-110 10-MAR-03
NO3JIC-CL Water
Batch R114862
WG106754-2 DUP L101845-4
Nitrate-N 014 <0.05 RPD-NA mg/L N/A 13 10-MAR-03
WG106754-4 DUP L101860-2
Nifrate-N 0.08 0.08 RPD-NA mg/L N/A 13 10-MAR-03
WG106754-1 LCS
Nitrate-N 100 % 90-106 10-MAR-03
WG106754-3 MS L1018454
Nirate-N i) % 94-106 10-MAR-03

=
£y
&
3




ENVIRO-TEST QC REPORT

Workorder: L101860

Report Date: 14-MAR-03
Page 4 of 6

Fest Matrix

Reference

Result Quaiifier

Units RPD

Limit Analyzed

¥6G-ED Water

Batch
WG106900-2
Oil and Grease

wWG106900-1 MB
Oil and Grease

R115093
LCS

3H/ECIALK-CL

Batch R114839

WG106801-1 LCS
Alkalinity, Total (as CaCO3)

Conductivity (EC)
pH

S504-CL

Batch
WG106754-2
Sulphate (S04)

WG106754-4
Sulphate (S04)

WG106764-1
Sulphate (S04)

WG1067543  MS
Sulphate (S04}

Water

R114862
pup

pup

LCS

SOLIDS-TOTSUS-CL

Batch R114772

WG106626-2 DUP
Total Suspended Solids

WG106626-3 DUpP
Total Suspended Solids

WG1066264 pup
Total Suspended Sefids

WG106626-1 LCS
Total Suspended Solids

TCC-MF-ED

Batch R114728
WG106546-4 pup
MF - Total Coliforms

WG106546-5 MB
MF - Total Coliforms

Water

L1018454
45.1

L101860-2
22

L1018454

L101594-1
185

L101765-1
86

L101860.-2
<3

L101860-1
*TNTC

84

<1

100
100
7.0

46.0

22 J

1M

107

1685

78

<3 RPD-NA

o8

TNTC RPD-NA

<{

%

ma/L

%

pH

mg/L.

mg/l.

%

mg/L

my/L

mg/L

%

CFU/100mL

CFU/100mL

79-100 12-MAR-03

1 12-MAR-03

95-105
97-101
6.9-7.1

10-MAR-03
10-MAR-03
10-MAR-03

1.8 10 10-MAR-03

0.0 15 10-MAR-03
80-108 10-MAR-03

80-112 10-MAR-03

0.0 10 07-MAR-03

8.8 10 07-MAR-03
NfA 10 07-MAR-03

87-105 07-MAR-C3

N/A 0B-MAR-03

1 08-MAR-03

Praoduct - Batch and Sample Number Relations:

BOD-CL 1
R115339

L-CL 1
R114962

L101860-1

L101860-1

1101860-2



Report Date: 14-MAR-03
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ENVIRO-TEST QC REPORT
Workorder: L101860
“est Matrix Reference Result Limit Analyzed
roduct - Batch 2nd Sample Number Relations: - ] D
" ETL-ROUTINE-ICP-CL 1
R114740 L10%860-1 L101860-2
* FCC-MF-ED 1
' R114729 L101860-1 L101860-2
" FE-DIS-HIGH-CL 1
. R114740 L101860-1 L101860-2
HPC-MF-ED 1
_ R114729 L101860-1 L101860-2
. MN-DIS-HIGH-CL 1
; R114740 L101860-1 L101860-2
. N2N3-GL 1
R114962 L101860-1 L101860-2
" NH4-CL 1
R114864 11018601
- NO2-CL 1
' R114962 1101860 L101860-2
NO3-IC-CL 1
R114962 L101880-1 L101860-2
OGG-ED 1
_ R145093 L1018860-1
-« WEC/ALK-CL 1
R114939 L101860-1 L101860-2
504CL 1
' R114962 L101860-1 L101860-2
SOLIDS-TOTSUS-CL 1
R114772 1101860-1 L101860-2
" TCC-MF-ED 1
R114729 L101860-1 L101860-2



ENVIRO-TEST QC REPORT Page 6 of
Workorder# L101860

Legend:

Limit 95% Confidence Interval {Laboratory Warning Limits)
DUP  Duplicate

RPD Relative Percent Difference ({higher result-lower result)/Average, expressed as %)
N/A Not Available

L.CS  Laboratory Control Sample

SRM Standard Reference Materials

MS Matrix Spike

MSD  Matrix Spike Duplicate

ADE  Average Desorption Efficiency

MB Method Blank

IRM internal Reference Material

CRM  Certified Reference Material

Qualifier:

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection fimit.

A Method blank exceeds acceptance limit. Blank correction not applied, unless the qualifier "RAMB"
(resuit adjusted for method blank} appears in the Analytical Report.

Method blank result exceeds acceptance limit, however, it is less than 5% of sample concentration.

Blank correction not applied. ’

Duplicate resuit may exceed limit due to increased variability for low level samples.

Matrix spike recovery may fall outside the acceptance fimits due fo high sample background.

Silver recovery low, likely due to elevated choride levels in sample.

Qutlier - No assighable cause for nonconformity has been determined.

Result falls within the 98% Confidence Interval {Laboratory Control Limits}

Duplicate resuits and limit(s) are expressed in terms of absolute difference.

“TnpmMmg W
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‘g1 Envirodest

A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED

ANALYTICAL REPORT

PETRO CANADA DATE:  19-MAR-03
ATTN: TIMR. TAYLOR

PO BOX 2844
CALGARY AB T2P 3E3

Lab Work Order #:  L102268 Sampied By: JIMGC Date Received: 12-MAR-03
P.C.#: N/A

Job #: NUNA

Comments:

APPROVED BY: MMA A"——Luﬂ

e LrLOYDQ HUODGINS

Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATCRY.
ANY REMAINING SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYS!S, PLEASE CONTACT THE LAB IF YOU
REQUIRE ADDITIONAL SAMPLE STORAGE TIME.

LABORATORY ACCREDITATIONS: :

+ STANDARDS COUNCIL OF CANADA (N COOPERATION WITH THE CANADIAN ASSOCIATION FOR ENVIRONMENTAL ANALYTICAL LABORATORIES {CAEAL)

FOR SPECIFIC TESTS AS REGISTERED BY THE COUNCIL (EDMONTON, CALGARY, GRANDE PRAIRIE, SASKATOON, WINNIPEG, THUNDER BAY, WATERLOG)

+ AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AIHA} IN THE INDUSTRIAL HYGIENE PROGRAM (EDMONTON, WINNIPEG)

» STANDARDS COUNCIL OF CANADA IN CODPERATION WITH THE CANADIAN FOOD INSPECTION AGENCY (CFIA) FOR FERTILIZER AND FEED TESTING (SASKATOGN)
AND FOR MICROBIOLOGICAL TESTING IN FOCOD (WINNIPEG)

LABORATORY RECOGNITIONS:

- STANDARDS COUNCIL OF CANADA, . GLP COMPLIANT FACILITY (EDMONTON, OTTAWA)

Bay 7, 1313 - 44 Avenue N.E,, Calgary, Alberta T2E 6L5, Tel. (403) 291-9897, Fax (403) 291-0298
Canada Wide Tel. 1-800-668-9878 www.envirotest.com

(Edmenton, Calgary, Grande Prairie, Saskatoon, Winnipeg, Thunder Bay, Ottawa, Waterloo, Montreal}
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L$02268-1 SP1788-1
Sample Date: 10-MAR-03
Matrix: WATER
HPC, Total & Fecal Coliform Counf-MF
MF - Fecal Coliforms 130 1 CFU/M00mL 13-MAR-03 | SV N {R115368
MF - Heterotrophic Plate Count 53000 1 CFUMmL 13-MAR-03 | SV N [R115368
MF - Total Coliforms TNTC* 1 CFU/MT00mL 13-MAR-03 ] SV N |R115368
Ammonia-N 6.49 0.05 mg/L 13-MAR-03 | SIW [R115182
8iochetmical Oxygen Demand 12 2 mg/L 17-MAR-03 | LHH [R115744
Citand Grease 1 1 mg/L 14-MAR-03[17-MAR-03 [ ZOW JR115509
Total Suspended Solids 28 3 mg/L 17-MAR-03 | HTT |R115645
Routine Water: Major lons, Fe & Mn
iron (Fe)-Dissoclved 0.02 0.01 mg/L 13-MAR-03 [ WJR |R115159
Chioride (C1) 183 th] mglLk  |13-MAR-03/13-MAR-03} LHH [R115158
Manganese{Mn)-Dissolved <0.01 0.01 mg/L 13-MAR-03 | WJR {R115152
Nitrate+Nitrite-N 211 0.05 mg/L 13-MAR-03{13-MAR-03 | LHH |R115158
Nitrate-N 1.81 0.05 mg/L 13-MAR-03]13-MAR-03 | LHH [R115158
Nitrite-N 19.3 0.05 mg/L 13-MAR-03|13-MAR-03 | LHH [R115158
Sulphate {(804) 180 05 mg/L 13-MAR-03|13-MAR-03 | LHH [R115158
pH, Conductivity and Total Alkalinity
pH 7.2 0.1 pH 13-MAR-03{ HTT |R115127
Conductivity {EC) 1420 3 uS/icm 13-MAR-037 HTT |R11512:
Bicarbonate (HCO3) 336 5 mg/L 13-MAR-03} HTT |R115127
Carbonate (CO3) <5 5 mg/L 13-MAR-03 | HTT {R115127
Hydroxide (OH) <5 5 mgI'L 13-MAR-03} HTT {R115127
Alkalinity, Total (as CaCQ3) 275 5 mg/L 13-MAR-03; HTT |R#15127
lon Balance Calculation
lon Balance 102 % 14-MAR-03
TDS {Calcuiated) 1010 mgiL 14-MAR-03
Hardness (as CaCQ3) 100 mg/L 14-MAR-03
ICP metals for routine water
Calcium {Ca) 231 05 mg/L 13-MAR-03| WIR {R115159
Potassium (K) 54.9 0.1 mg/L 13-MAR-03 | WJR |R115152
Magnesium (Mg) 10.3 0.1 mg/L 13-MAR-03| WJR [R115159
Sodium (Na) 288 1 mg/L 13-MAR-03|1 WJR |R115158
L102268-2 SP#2
Sample Date: 10-MAR-03
‘ ~ Matrix; WATER
HPC, Total] & Fecal Coliform Count-MF
MF - Fecal Coliforms <1 1 CFU/M100mL 13-MAR-03 | SVN [R115368
i MF - Heterotrophic Plate Count 5 1 CFU/MmL 13-MAR-03| SV N |R115368
MF - Total Coliforms <1 1 CFU/M00mL 13-MAR-03 | SVN [R115368
Total Suspended Solids <3 3 mg/L 17-MAR-03| HTT [R115645
Routine Water: Major [ons, Fe & Mn
tron (Fe)-Dissolved 0.02 0.01 mg/L 13-MAR-03} WJR [R115159
Chioride (Cl) 171 0.1 mg/L 17-MAR-03| LHH [Rt15661
Manganese(Mn)-Dissolved 0.02 0.01 mg/L 13-MAR-03| WJR |R115%¢
Nitrate+Nitrite-N 0.15 0.05 mg/L 13-MAR-03[13-MAR-03| LHH {R115158
Nitrate-N 0.10 0.05 mg/L 13-MAR-03/13-MAR-03| LHH |R115158
Nitrite-N 0.05 0.05 mg/L 13-MAR-03113-MAR-03| LHH |R115158
Sulphate (SO4) 22 05 mg/l  |13-MAR-03[13-MAR-03| LHH {R115158
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L10ZZ68 CONILD....
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L102268-2 SP#2
Sample Date: 10-MAR-03
Matrix: WATER

Routine Water: Major lons, Fe & Mn
pH, Conductivity and Total Alkalinity
pH
Conductivity (EC)
Bicarbonate (HCO3)
Carbonate (CO3)
Hydroxide (OH)
Alkalinity, Total (as CaCO3)
lon Balance Calculation
lon Balance
TDS {Calculated)
Hardness {as CaC0O3)
ICP metals for roufine water
Calcium (Ca)
Potassium (K)
Magnesium (Mg}
Sodium (Na)

7.1
215
114
<5
<5
83

110
125
108

27.8
2.0
2.3
10

gr oot o

0.5
0.4
0.1

pH
uS/em
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L
mg/L
mg/L

13-MAR-03
13-MAR-03
13.MAR-03

13-MAR-03
13-MAR-03
13-MAR-03

18-MAR-03
18-MAR-03
18-MAR-03

17-MAR-03
17-MAR-03
17-MAR-03
17-MAR-03

HTT
HTT
HTT
HTT
HTT
HTT

WJR
WJR
WJR
WJR

R115127
R115127
R115127
R115127
R115127
R115127

R115556
R115558
R115556
R115556

Refer to Referenced Information for Qualifiers (if any} and Methe

dology.
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Reference Information

Methods Listed (if applicable):

ETL Test Code Matrix Test Description Preparation Method Reference{Based On)  Anaiytical Method Reference(Based On)
BOD-CL Water Biochemical Cxygen Demand APHA 5210 B-5 day Incub.-O2 electrod
CL-CL Water Chioride (Cl} APHA 4110 B-lon Chromatography
ETL-ROUTINE-ICP-CL Water ICP metals for routine water APHA 3120 B-ICP-OES

FCC-MF-ED Water Fecal Coliform Counf-MF Standards Methods #92220

Fecal cofiform- Standards Methods for the Examination of Water and Wastewater, Method No, 9222D

Abbreviations: MF.membrane filtration, CFU-colony forming unit, TNTC-too numerous to count.

Interpretation of Resuits: .

SATISFACTORY-When no fecal coliforms are detected,

UNSATISFACTORY-When fecal coliforms are present indicates poliution of intestinal origin and should not be used for drinking without treatment.
DOUBTFUL- When fecal coliforms are not detected but coliforms are pesent may or may not indicate bacteria of intestinal origin. !f repeated

analyses do not show source of pollution nearby, the water may be considered satisfactory if inspected by Medical Officer of Health or Health Inspector.
Results for Fecal coliforms are presumptive and have not been confirmed by alternate culture media unless requested,

FE-DIS-HIGH-CL Water Iron (Fe)-Dissolved APHA 3120 B-ICP-OES
MN-DIS-HIGH-CL Water Manganese{Mn)-Dissclve APHA 3120 B-ICP-CES
N2N3-CL Water Nitrate+Nitrite-N APHA 4110 B-fon Chromatography
NH4-CL Water Ammonia-N APHA 4500 NH3F-Colorimetry
NG2-CL Water Nitrite-N APHA 4110 B-lon Chromatography
NO3-IC-CL Water Nitrate-N APHA 4110 B-lon Chromatography
OGG-ED Water Qif and Grease-Gravimetric APHA 5520 B Hexane MTBE ext.
Gravime

PH/EC/ALK-CL Water pH, Conductivity and Total APHA 4500H,2510,2320

Alkalinity
504-CL Water Suifate (804) APHA 4110 B-lon Chromatography
SOLIDS-TOTSUS-CL Water Total Suspended Solids APHA 2540 D-Gravimetric
TCC-MF-ED Water Total Coliform Count-MF ’ Standard Methods #39222B

Total coliform-Standard Methods for the Examination of Water and Wastewater, Method 8222B.

Abbreviations: MF-membrane filtration, CFU-colony forming unit, TNTC-too numerous to count.

Interpretation of Results:

SATISFACTORY-When no coliforms are detected.

UNSATISFACTORY-When fecal coliforms are present indicates poliution of intestinaj erigin and should not be used for drinking without freatment.
DOUBTFUL-When fecal coliforms are not present but ather coliforms are present may or may not indicate bacteria of intestinat origin If repeated
analysis do not show source of poliution nearby, the water may be considered satisfactory if inspected by Medical Officer of Health

or Heaith Inspector.

Results are reported as presumptive for Total coliferms and have not been confirmed by an alternate cuiture media unless requested.

** Laboratory Methods employed foliow in-house procedures, which are
generally based on nationafly or internationally accepted methodologies,

Chaln of Custody humbers;

The last two letfers of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the fisf befow:

Laboratory Definition Code Laboratory Location Laboratory Definition Code Laboratory Location

CL Enviro-Test Laboratories - Calgary, Alberta, ED Enviro-Test Laboratories - Edmonton,
Canada Atberta, Canada
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GLOSSARY OF REPORT TERMS

Surr - A surrogate is an organic compound that is similar fo the farget analyte(s} in chemical composition and behavior but not normally -
defected in enviromental samples. Prior to sample processing, samples are fortified with one or more surrogate compounds.

The reported surrogate recovery value provides a measure of method efficiency. The Laboratofy warning units are defermined under
column heading D.L,

mg/kg (units) - unit of concentration based on mass, parts per mifiion

mg/L (units) - unit of concentration based on volume, parts per miflion

< - Less than

D.L. - Detection Limit

N/A - Result not available. Refer to qualifier code and definition for explanation

Test resuits reported refate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
UNLESS OTHERWISE STATED, SAMPLES ARE NOT CORRECTED FOR CLIENT FIELD BLANKS,

Although test results are generated under strict QA/QC protocols, any unsigned test reports, faxes, or emails are considered preliminary.

Enviro-Test Lahoratories has an extensive QA/QC program where alf analytical data reported is analfyzed using approved referenced
procedures followed by checks and reviews by senior managers and quality assurance personnel. However, since the resulfs are
obtained from chemical measurements and thus cannot be guaranteed, Enviro-Test Laboratories assumes no fiability for the use or
interpretation of the resuits.
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A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED ENVIRO 'TEST QC RE PO RT
Workorder: L102268

dient: PETRO CANADA
PO BOX 2844
CALGARY AB T2P 3E3

sontact: TIM R. TAYLOR

E ‘ast Matrix Reference Resuit Qualifier Units RPD Limit Analyzed
OD-CL Water
Batch R115744
WG107681-1 LCS
Biochemical Oxygen Demand 105 % 85-107 17-MAR-03
el Water
Batch R115158
WG107036-2 Dup L102243-1
Chloride (Cl) 26.1 26.0 mg/L 0.050 10 13-MAR-03
WG107036-4 DUP L102283-3
Chiaride (Cl} 72.4 71.9 mg/L 0.62 10 13-MAR-03
WG107036-5 DUp L102324.1
Chicride (CI) 48.5 48.5 mg/L 0.052 10 13-MAR-03
WG107036-6 DupP L102329-1
Chioride {C) 155 158 mg/L 29 10 13-MAR-03
G107036-1 LCS
Chioride (CY) 99 % g2-112 13-MAR-03
WG107036-3 MS L102243-1
Chioride (C1) 99 % 91-107  13-MAR-03
. iTL-ROUTINE-ICP-CL Water
 Batch R116159
WG107034-2 DupP L102243-1
Calcium (Ca)} 56.0 553 mg/L 1.2 10 13-MAR-03
Magnesium (Mg) 17.0 16.9 mg/L 0.42 10 13-MAR-03
Patassium (K) 20 21 mag/L 23 10 13-MAR-03
Sodium (Na) 26 25 mgiL 1.2 10 13-MAR-03
WG107024-1 L.CS
Calcium {Ca) 104 % 80110 13-MAR-03
Magnesium {Mg) ee] % 90-110 13-MAR-03
Potassium (K} : 100 % a0-110 13-MAR-03
Sodium (Na) 99 % 80-110 13-MAR-03
WG107034-3 MS L102243-1
Caicium (Ca) 101 % 90-114 13-MAR-03
Magnesium (Mg) 100 % 93-107 13-MAR-03
Patassium (K) 103 % 90-104  13-MAR-03

Sodium {Na) ' 100 % 87-113  13-MAR-03




Report Date; 19-MAR-03

Page 2 of 7
ENVIRO-TEST QC REPORT
Workorder: L102268
‘est Matrix Reference Resuit Qualifier Units RPD Limit Analyzed
TL-ROUTINE-ICE-CL Water ]
Batch R115558
WG107451-2 pup L102422-1
Calcium (Ca) 86.8 86.5 mg/L 18 10 17-MAR-03
Magnesium (Mg} 127 128 mg/L 1.3 10 17-MAR-03
Potassium () 155 159 mg/l 2.4 10 17-MAR-03
Sodium (Na) 46 47 mg/L 2.1 10 17-MAR-03
WG107451-1 LCS
Calcium (Ca) 103 % 80-110 17-MAR-03
Magrnesium (Mg) g9 % 90-110 17-MAR-03
Potassium (K) 100 % 80-110 17-MAR-03
Sodium (Na) a8 % 90-110 17-MAR-03
WG1074513 MS L1024331
Calcium (Ca} 104 % 90-114 17-MAR-03
Magnesium (Mg} 94 % 93-107 17-MAR-03
Potassium (K) 96 % 90-104 17-MAR-03
Sodium {Na) 96 % B87-113 17-MAR-03
CC-MF-ED Water
tch R115368
WG107189-1 MB
MF - Fecal Coliforms <f CFUMOOmL 1 13-MAR-G3
WG107189-4 MB .
MF - Fecal Coliforms <1 CFU/100mL 1 13-MAR-03
‘E-DIS-HIGH-CL Water
Batch R115159
WG107034-2 DUP L102243-1
Iron (Fe)-Dissolved <0.01 <0.01 RPD-NA mg/L NIA 75 13-MAR-03
WG107034-1 LCS
lron (Fe)-Dissolved 101 % 90-110 13-MAR-03
WG107034-3 Ms L102243-1
lron (Fe)-Dissolved 102 % 98-110 13-MAR-03
PC-MF-ED Water
Batch R115368
WG107189-2 pup L102112-1
MF - Heterotrophic Plate Count <1 <1 RPD-NA CFUMmL N/A 13-MAR-03
WG107189-4 MB
MF - Heterotrophic Piate Count <1 CFUAmL 1 13-MAR-03
UN-DIS-HIGH-CL Water
Batch R115159
WG107034.2 DUP L102243-1
Manganese(Mn)-Dissolved <0,01 <0.01 RPD-NA mg/L N/A 10 13-MAR-03

WG107034-1 LCS
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ENVIRO-TEST QC REPORT
Workorder: _102268
est Matrix Reference Result Qualifier Units RPD Limit Analyzed
IN-DIS.HIGH-CL Water
" Batch R115159
WG107034-1 LCS
Manganese(Mn)-Dissolved 101 % 90-110 13-MAR-03
WG107034-3 MS L102242-1
Manganese(Mn)-Dissolved 1M % 93-105 13-MAR-03
ZN3CL Water
Batch R115158
WG107036-2 pup L102243-1
Nitrate+Nitrite-N 1.13 1.12 mg/L 0.43 13 13-MAR-03
WG107036-4 pup L102283-3
Nitrate+Nitrite-N 6.52 6.48 mg/L 0.51 13 13-MAR-03
WG107036-5 DUpP L102324-1
Nitrate+Nitrite-N 2.24 2.25 my/L 0.36 13 13-MAR-03
WG107036-6 DUP L102329-1
Nitrate +Nitrite-N 1.23 1.24 mg/L 0.91 13 13-MAR-03
WG107036-1 LCS .
Nitrate+Nitrite-N a7 % 90-106 13-MAR-03
WG107036-3 Ms L102243-1
Nitrate+Nitrite-N S8 % 93-109 13-MAR-03
i-CL Water
Batch R115182
WG107062-3 bup L102328-1
Ammonia-N <0.05 <0.05 RPD-NA mg/L N/A 75 13MAR-03
WG107062-2 LCsS
Ammonia-N 101 % 90-110 13-MAR-03
" WG107062-1 MB
Ammonia-N <0.05 mg/L 0.05 13-MAR-03
WG10T062-4 MSs L102328.1
Ammonia-N 97 % B4-108 13-MAR-03
i02CL Water
Batch R115158
WG107036-2 DUP L102243-1
Nitrite-N <0,05 <0.05 RPD-NA mg/L N/A 13 13-MAR-03
WG107036-4 DUP L102283-3
Nitrite-N <005 <0.05 RPD-NA mg/L N/A 13 13-MAR-03
WG107036-6 DUP L102329-1
Nitrite-N <0.05 <0.05 RPD-NA mg/L N/A 13 13-MAR-03
WG107036.1 LCS
Nifrite-N 95 % 91-107 13-MAR-03
WG107036-3 ms L102243.1
Nitrite-N 102 % 94110 13-MAR-03
ICCL Water
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ENVIRO-TEST QC REPORT
Workorder; L102268
est Matrix Reference Result Qualifier Units RPD Limit Analyzed
Da-Cc-CL Water i
Batch R115158
WG107036-2 DUP L102243-1
Nitrate-N 1.13 112 mg/L 0.43 13 13-MAR-03
WG1070364 DUP L102283-3 )
Nitrate-N 6.52 6.48 mg/L 0.51 13 13-MAR-03
WG107036-6 DUP L102329-1
Nitrate-N 1.23 1.24 mg/L 0.91 13 13-MAR-03
WG107036-1 LCS
Nitrate-N 97 % 90-106 13-MAR-03
WG107036-3 MS L102243-1
Nitrate~N 1) % 94106 13-MAR-03
GG-ED Water
Batch R115509
WG107210-2 LCS
Oil and Grease 80 % 78-100 17-MAR-03
wG107210-1 MB
Oil and Grease <1 mg/L 1 17-MAR-03
H/EC/ALK-CL Water
itch R115127
WG107001-2 DUP L102272-1
Alkalinity, Total (as CaCO3) 278 275 mg/L 1.1 5 13-MAR-03
Bicarbonate (HCO3} 339 335 mg/L 1.1 25 13-MAR-03
Carbonate (CO3) <5 <5 RPD-NA mg/L N/A 25 13-MAR-03
Conductivity (EC) 1670 1650 uS/em 1.2 75 13-MAR-03
Hydroxide (OH)} <5 <5 RPD-NA mg/L N/A 25 13-MAR-03
pH 73 7.3 J pH 0.0 0.1 13-MAR-03
WG107001-4 DUP L102283-3
Alkalinity, Total (as CaCO3} 281 280 mg/L 0.45 5 13-MAR-03
Bicarbonate (HCO3} 343 341 mg/L 0.45 25 13-MAR-03
Carbonate (CO3) <5 <5 RPD-NA mgiL N/A 25 13-MAR-03
Conductivity (EC) 861 879 uS/em 2.1 75 13-MAR-03
Hydroxide (OH) <5 <5 RPD-NA mg/L N/A 25 13-MAR-03
pH 7.5 75 J pH 0.0 01 13-MAR-03
WG107001-1 LCS
Alkatinity, Total (as CaCO3) 101 % 85-105 13-MAR-03
Conductivity (EC) 98 % g7-101 13-MAR-03
pH 7.0 pH 6.9-7.1 13-MAR-03

O4CL Water

-_r
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Workorder, L102268
est Matrix Reference Result Qualifier Units RPD Limit Analyzed
04-CL Water
Batch R115158
WG107036-2 Dup L102243-1
Sulphate (SO4) 60.2 60.2 mg/L 0.018 10 13-MAR-03
WG107036-4 pup L102283-3 _
Sulphate (S04) 63.4 62.9 ma/L 0.82 10 13-MAR-C3
WG107036-6 bup L102329-1
Sulphate (S04) 759 74.1 mg/L 30 10 13-MAR-03
WG107036-1 LCS
Sulphate {(SO4) 102 % 80-108 13-MAR-03
WG107036-3 MS L102243-1
Sulphate (S04) 104 % 90112 13-MAR-03
OLIDS-TOTSUS-CL Water
Batch R115645
WG107559-2 DUP L1024871
Total Suspended Solids 35 38 mg/L 6.9 10 17-MAR-03
WG107559-3 DUP L102506-1
Total Suspended Solids 555 540 mg/L 27 10 17-MAR-03
WG107559-4 puUp L102507-1
Tofal Suspended Solids . 120 117 mg/L 2.8 10 17-MAR-03
AG107559-1 LCS
Total Suspended Solids 90 % 87-105 17-MAR-03
‘CC-MF-ED Water
Batch R115368
WG107189-1 MB
MF - Tolal Coliforms <] CFUMQ0OmL 1 13-MAR-03
WG107189-4 MB
MF - Total Coliforms <] CFU/M00mL | 13-MAR-03

*roduct - Batch and Sampie Number Relations:

BOD-CL 1
R115744 11022681
cL-CcL 1
R115158 11022681
CL-CL 1
R115661 1102268-2
ETL-ROUTINE-ICP-CL 1 '
R115159 L102268-1
ETL-ROUTINE-ICP-CL 1
R115558 1102268-2
" FGC-MF-ED 1
. R115368 L102268-1 L102268-2
FE-DIS-HIGH-CL 1

R115159 L102268-1 L102268-2
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ENVIRO-TEST QC REPORT
Workorder: L102268
est Matrix Reference Result Qualifier Units RPD Limit Analyzed

-uduct - Batch and Sample Number Relations:

HPC-MF-ED 1

R115368 L102268-1 L102268-2
VIN-DIS-HIGH-CL 1

R115159 L102268-1 L102268-2
NZ2N3-CL 1

R115158 L102268-1 L102268-2
NH4-CL 1

R115182 L102268-1
NG2-CL 1

R115158 11022681 L102268-2
NOC3-iC-CL 1

R115158 L102268-1 L102268-2
OGG-ED 1

R115509 L102268-1
PH/EC/ALK-CL 1

R115127 L102268-1 L102268-2
504-CL 1

R115158 L102266-1 L102268-2
SOLIDS-TOTSUS-CL i

R115645 L102268-1 L102268-2
TCC-MF-ED 1

R115368 L102268-1 L102268-2



ENVIRO-TEST QC REPORT Page
Workorder# 102268

: _egend:

Limit 95% Confidence Interval (Laboratory Warning Limits)
DUP  Duplicate

RPD Relative Percent Difference ({higher result-lower result)/Average, expressed as %)
N/A Not Available

LCS Laboratory Control Sample

SRM Standard Reference Materials

MS Matrix Spike

MSD  Matrix Spike Duplicate

ADE  Average Desorption Efficiency

MB Method Blank

IRM internal Reference Material

CRM Certified Reference Material

_ tualifier;

RPD-NA Relative Percent Difference Not Available due to result{s) being less than detection limit.

A Method blank exceeds acceptance limit. Blank correction not applied, unless the gualifier "RAMB"
{result adjusted for method blank) appears in the Analytical Report.

Method blank result exceeds acceptance limit, however, it is less than 5% of sample concentration,

Blank correction not applied.

Duplicate result may exceed limit due fo increased variability for low level samples.

Matrix spike recovery may fall outside the acceptance limits due to high sample background.

Silver recovety low, likely due to elevated choride levels in sampie.

Outlier - No assignable cause for nonconformity has been determined.

Result falls within the 29% Confidence Interval {Laboratory Control Limits)

Duplicate results and limit{s) are expressed in terms of absolute difference.

e w

CcTQR
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ENVIRO-TEST ANALYTICAL REPORT

L101860 CONTD....
PAGE 3 of §

L101860-2 1788-2
- | Sample Date: 06-MAR-03 08:45
Matrix; WATER

Routine Water: Major lons, Fe & Mn
pH, Conductivity and Total Alkalinity

pH
Conductivity (EC)
Bicarbonate (HCO3)
Carbonate (CO3)
Hydroxide {OH)
Alkalinity, Total {as Cac03)

lon Balance Calculation
lon Balance

TDS {Caiculated)
Hardness (as CaCO3)

ICP metals for routine water
Calcium {Ca)
Potassium (K)
Magnesium (Mg)
Sodium (Na)

7.3

238
117
<5

<5

86

108
126
107

275
2.2
9.3
10

;W

05
0.1
0.1

pH
uS/em
mg/L
mg/L
mg/L.
mg/L

mgfL
mg/L

mag/L
mg/L
mag/L
mg/L

10-MAR-03
10-MAR-03
10-MAR-Q3
10-MAR-03
10-MAR-03
10-MAR-03

11-MAR-03
11-MAR-03
11-MAR-03

10-MAR-C3
10-MAR-03
10-MAR-03
10-MAR-G3

HTT
HTT
HTT
HTT
HTT
HTT

WJR
WJR
WJIR
WJR

R114830
R114939
R114939
R114939
R11493g
R114935

R114740
R114740
R114740
R114740

Refer to Referenced Information for Qualifiers (if any) and Methg

dology.
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Reference information

Methods Listed (if applicable):

ETL Test Code Matrix Test Description Preparation Method Reference(Based On}  Analytical Method Reference(Based On)
BOD-CL Water Biochemical Oxygen Demand APHA 5210 B-5 day Incub.-02 electro
cLcL . Water Chioride (C) APHA 4110 B-lon Chromatography
ETL-ROUTINE-ICP-CL Water ICP metals for routine water APHA 3120 B-ICP-QES

FCC-MF-ED Water Fecal Coliform Count-MF Standards Methods #82220

Fecal coliform- Standards Metheds for the Examination of Water and Wastewater, Method No, 82220

Abbreviations: MF-membrane filtration, CFU-colony forming unit, TNTC-too numerous to count.

Interpretation of Results:

SATISFACTORY-When no fecal coliforms are detected.

UNSATISFACT ORY-When fecal coliforms are present indicates pollution of intestinal origin and shouid not be used for drinking without treatment.
DOUBTFUL- When fecal coliforms are not detected but coliforms are pesent may or may not indicate bacteria of intestinal origin. If repeated

analyses do not show source of pollution nearby, the water may be considered satisfactory if inspected by Medical Officer of Health or Health Inspector.
Results for Fecal coliforms are presumptive and have not been confirmed by altemate cuiture media unless requested.

FE-DIS-HIGH-CL Water fron (Fe)-Dissoived APHA 3120 B-ICP-OES
MN-DIS-HIGH-CL 7 Water Manganese(Mn)-Dissoive APHA 3120 B-ICP-OES
N2N3-CL Water Nitrate+Nitrite-N APHA 4110 B-lon Chromatography
NH4-CL Water Ammonia-N APHA 4500 NH3F-Colorimetry
NO2-CL Water Nitrite-N APHA 4110 B-lon Chromatography
NO3-IC-CL Water Nitrate-N APHA 4110 B-lon Chromatography
OGG-ED Vater Qill and Grease-Gravimetric APHA 5520 B Hexane MTBE ext.
Gravime

PH/EC/ALK-CL Water pH, Conductivity and Totat APHA 4500H,2510,2320

Alkalinity
S04-CL Water Sulfate (S04) APHA 4110 B-lon Chromatography
SOLIDS-TOTSUS-CL Water Total Suspended Sofids APHA 2540 D-Gravimetric
TCC-MF-ED Water Total Coliform Count-MF ' Standard Methods #5222B

Tolal coliform-Standard Methods for the Examination of Water and Wastewater, Method 9222B.

Abbreviations: MF-membrane filtration, CFU-colony forming unit, TNTC-teo numerous to count.

Interpretation of Results:

SATISFACTORY-When no coliforms are detected.

UNSATISFACTORY-When fecal coliforms are present indicates pollution of intestina) crigin and should not be used for drinking without freaiment.
DOUBTFUL-When fecal coliforms are not present but other coliforms are present may or may not indicate bacteria of intestinal origin if repeated
analysis do not show source of poliution nearby, the water may be considered satisfactory if inspected by Medical Officer of Health

or Health Inspector.

Results are reported as presumptive for Tota! coliforms and have not been confirmed by an alternate culture media uniess requested,

** Laboratory Methods employed follow in-house procedures, which are
generally based on nationally or internationally accepted methodologles.

Chain of Custody numbers:

Li01860

The last two lefters of the above fest code(s) indicate the laboratory that performed analytical analysis for that test. Refer fo the Hst below:

Laboratory Definition Code Laboratory Location Laboratory Definition Code Laboratory Location

CL Enviro-Test Laboratories - Calgary, Alberta, ED Enviro-Test Laboratories - Edmonton,
Canada Alperta, Canada
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Page 1 of 6
A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED E NVI RO_TEST QC RE Po RT
Workorder: L104341
_iient: PETRO CANADA
150 6TH AVE SW
CALGARY AB T2P 3E3
_ Zontact: TIMR. TAYLOR
. Test Matrix Reference Result Units RPD Limit Analyzed
- }OD-ED Water
Batch R117523
WG109581-3 pup L104341-1
Biochemical Oxygen Demand 40 42 mg/L 4.9 14 28-MAR-03
WG109581-2 LCS
Biochemical Oxygen Demand a5 % 85-114 28-MAR-03
WG109581-1 MB
Biochemical Oxygen Demand <2 mg/L 2 28-MAR-03
;L-ED Water
Batch R117038
WG109129-2 LCS
Chioride {C1) 101 % 94-107 31-MAR-03
WG109129-3 LCS
Chloride (Cl} 102 % 94-107  31-MAR-03
WG109129-1 MB
Chloride (Cl} <1 mg/L 1 31-MAR-03
AG109129-4 MS L104238-4
Chioride (Cl} 114 % 96-108 31-MAR-03
WG109129-5 MsSD WG109129-4
Chioride (Cl} 112.84 % 0.79 5 31-MAR-03
'ITL-ROUTINE-ICP-ED ~ Water
Batch R117091
WG109137-2 CRM
Calcium (Ca) a7 % 89-111 3{-MAR-03
Magnesium (Mg} a9 % 89-111 31-MAR-03
Potassium (K} 96 Yo 84-116 31-MAR-03
Sodium {Na}) a6 % 89-111 31-MAR-03
Sulfate (SO4) 103 % 90-110 31-MAR-G3
WG109137-3 DUP L104342-1
Calcium {Ca) 30.3 28.7 mg/L 0.87 6.1 31-MAR-03
Magnesium (Mg) 11.8 11.2 mg/L 0.71 6.1 31-MAR-03
Potassium (K} 45.3 40.5 mg/L 1.0 18 31-MAR-03
Sodium (Na) 273 261 mgiL 0.46 5.9 31-MAR-03
Sulfate (S04) 224 241 mg/L 21 6.1 31-MAR-03
WG109137-1 MB
Calcium (Ca) <0.5 mg/L 2.5 31-MAR-03
Magnesium (Mg} <0.1 mg/L 0.5 31-MAR-03
Jtassium (K) <0.1 mg/L 0.5 31-MAR-03
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Page 2 of 6
ENVIRO-TEST QC REPORT
Workorder: 104341
‘est Matrix Reference Result Qualifier Units RPD Limit Anaiyzed
TL-ROUTINE-ICP-ED Water
Batch R117091
WG109137-1 MB
Sodium (Na) <t mg/L 31-MAR-03
Sulfate {S04} <0.5 mg/L 2.5 31-MAR-03
WG109137-4 MS L104342-1
Calcium {Ca) 100 % 82-114 31-MAR-03
Magnesium (Mg} 102 % 88-111 31-MAR-03
Potassium (K} o4 Y B7-122 31-MAR-03
Sodium {Na) 110 Yo 85-116 31-MAR-03
Sulfate (SQ4) 105 % 87-117 31-MAR-03
‘CC-MF-ED Water
Batch R117040
WG109130-1 DUP L104341-1
MF - Fecal Coliforms 140 170 CFUMDOmL 15 20-MAR-03
WG109130-3 DUP L104342-1
MF - Fecal Coliforms 580 620 CFUMDDmML 8.0 29-MAR-03
WG109130-2  MB
MF - Fecal Coliforms <1 CFUM00mL 1 29-MAR-03
WG109130-4 MB
MF - Fecal Coliforms <1 CFU/100mL 1 29-MAR-03
‘E-EXT-HIGH-ED Water
Batch R117276
WG109319-6 DUP L104514-1
lron (Fe)-Extractable <0.06 <0.06 RPD-NA mg/L N/A 12 01-APR-03
WG109319-1 MB
Iron (Fe)-Extractable <0.06 mg/L 0.3 01-APR-03
WG109319-7 MS L104514-1
tron (Fe)-Extractable o8 % 86-108 01-APR-03
{PC-MF-ED Water
Batch R117040
WG109130-4 MB
MF - Heterotrophic Piate Count <1 CFU/1mL 1 29-MAR-03
AN-EXT-HIGH-ED Water
Batch R117276
WG109319-6 DUP L104514-1
Manganese{Mn)-Extractabte <0.02 <0.02 RPD-NA mg/L NIA 6.8 01-APR-03
WG109319-1 MB
Manganese{Mn)-Exiractable <0.02 mg/L 0.1 01-APR-03
WG109319-7 MS L104514-1
Manganese{Mn)-Extractable 100 % 87-107 01-APR-03

{2N3-ED Water




ENVIRO-TEST ANALYTICAL REPORT

PAGE 3 of §

L104341-2

S.P.#2

Sample Date: 27-MAR-03

: Matrix:

WATER

Routine Water: Major lons, Fe & Mn
pH, Conductivity and Tetal Alkalinity

Hydroxide (OH)
Alkalinity, Total (as CaC03)

lon Balance Calculation

lon Balance
TDS {Calculated}
Hardness (as CaCO3)

ICP metals and S04 for routine water

Calclum (Ca)
Potassium {K)
Magriesium (Mg)
Sodium (Na)
Suifate (SO4)

<5
100

f02
128
105

27.3
2.0
2.0

10
3.9

0.5
0.1
0.1

0.5

mg/L
mg/L

%o
mo/L
mg/L

mg/L
mg/L
mg/L
ma/L
mg/L

05-APR-03
05-APR-03

07-APR-03
07-APR-03
07-APR-03

31-MAR-03
31-MAR-03
31-MAR-03
31-MAR-D3
31-MAR-03

PTT
PTT

JTV
JTV
JTV
JTV
JTV

R117858
R117858

R117091
R117081
R117091
R117091
R117091

Refer to Referenced Information for QuTliﬁers (if any} and Merlhodoiogy

Ravi 1 BN
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Reference Information

Methods Listed (if applicable):

ETL Test Code Matrix Test Description Preparation Method Reference(Based On) Analytical Method Reference(Based
BOD-ED Water Biochemicai Oxygen Demand APHA 5210 B-5 day Incub.-02
(BOD) electrod - .
CL-ED Water Chioride {Cl} APHA 4500 Ci E-Coforimetry
ETL-ROQUTINE-ICP-ED  Water ICP metals and S04 for routine APHA 3120 B-ICP-OES
water
FCC-MF-ED Water Fecal Coliform Count-MF Standards Methods #3222D

Fecal coliform- Standards Methods for the Examination of Water and Wastewater, Method No. 8222D

Abbreviations: MF-membrane filfration, CFU-colony forming unit, TNTC-too numerous to count.

interpretation of Resuifs:

SATISFACTORY-When no fecal coliforms are detected.

UNSATISFACTORY-When fecal coliforms are present indicates pollution of intestinal origin and shouid not be used for drinking without treatrment.
DOUBTFUL- When fecal coliforms are not detected but coliforms are pesent may or may not indicate bacteria of intestinal origin. If repeated

analyses do not show source of poliution nearby, the water may be considered satisfactory if inspected by Medical Officer of Health or Health tnspecto
Results for Fecal coliforms are presumptive and have not been confirmed by alternate culture media unjess requested,

FE-EXT-HIGH-ED Water tron {Fe)-Extractable EPA 200.7

MN-EXT-HIGH-ED Water Manganese{Mn)-Extractable EPA 200.7

N2N3-ED Water Nitrate+Nitrite-N APHA 4500 NO3H-Colorimetry

NH4-ED Water Ammaonia-N APHA4500NH3F Colorimetry

NO2-ED Water Nitrite-N APHA 4500 NO2B-Colorimetry

NO3-ED Water Nitrate-N APHA 4500 NO3H-Colorimetry

OGG-ED Water Qil and Grease-Gravimetric APHA 5520 B Hexane MTBE ext.

Gravime

PH/EC/ALK-ED Water pH, Conductivity and Total APHA 4500-H, 2510, 2320
Alkalinity

SOLIDS-TOTSUS-ED Water Total Suspended Solids . . APHA 2540 D-Gravimefric

TCC-MF-ED Water Total Coliform Count-MF Standard Methods #9222B

Total coliform-Standard Methods for the Examination of Water and Wastewater, Method 9222B.

Abbreviations: MF-membrane filtration, CFU-colony forming unit, TNTC-too numerous o count.

Interpretafion of Resuits;

SATISFACTORY-When no coliforms are detected.

UNSATISFACTORY-When fecal coliforms are present indicates pollution of intestinal origin 2nd should not be used for drinking without treatment.
DOUBTFUL-When fecal coliforrns are not present but other coliforms are present may or may not indicate bacteria of intestinal origin If repeated
analysis do not show source of pollution nearby, the water may be considered satisfactory if inspected by Medical Officer of Health

or Health Inspector.

Results are reported as presumptive for Total coliforms and have not been confirmed by an altermate cuiture media unless requested.

** { aboratory Methods employed follow in-house procedures, which are
generalty based on nationally or intermationally accepted methodologies.

Chain of Custody numbers:

L104341

The last two letiers of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer lo the list below;

Laboratory Definition Code Laboratory Lacation Laboratory Definition Code Laboratory Location

ED Enviro-Test Laboratories - Edmonton,
Alberta, Canada
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A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED

ANALYTICAL REPORT
PETROQ CANADA DATE: 14MAR-03
ATTN: TIMR.TAYLOR
PO BOX 2844
CALGARY AB T2P 3E3
Lab Work Order #:  L101860 Sampled By: R. KRINKE Date Received: 07-MAR-03
P.O. # N/A
Job #: NUNA

Comments: NOTE:* TN TC = Too Numerous To Gount.

APPROVED BY: 6]’% éwm

£ef  LLOYD W HODGINS

Project Manhager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ANY REMAINING SAMPLES WiLL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU
REQUIRE ADDITIONAL SAMPLE STORAGE TIME.

LABORATORY ACCREDITATIONS:

+ STANDARDS COUNCIL OF CANADA IN COOPERATION WITH THE CANADIAN ASSOCIATION FOR ENVIRONMENTAL ANALYTICAL LABORATORIES {CAEAL)

FOR SPECIFIC TESTS AS REGISTERED BY THE COUNCIL (EOMONTON, CALGARY, GRANOE PRAIRIE, SASKATOON, WINNIPEG, THUNDER BAY, WATERLOG)

+ AMERICAN INDUSTRIAL HYGIENE ASSOCIATION (AIHA) IN THE INDUSTRIAL HYGIENE PROGRAM (EDMONTON, WINNIPEG)

+ STANDARDS COUNCIL OF CANADA IN COOPERATION WITH THE CANADIAN FOOD INSPECTION AGENCY (CFIA) FOR FERTILIZER AND FEED TESTING {SASKATOON)
AND FOR MICROBIOLOGICAL TESTING IN FOOD (WINNIPEG)

LABORATORY RECOGNITIONS:

- STANDARDS COUNCIL OF CANADA - GLP COMPLIANT FACILITY {EDMONTON, OTTAWA)

Bay 7, 1313 - 44 Avenue N.E, Caigary,Alberta T2E 6L5,Tel. (403) 291-9897, Fax {403} 29}-0298
Canada Wide Tel. 1-800-668-9878 www.envirotest.com

. {Edmonton, Calgary, Grande Prairie, $askatcon,Winnipeg, Thunder Bay, Ottawa, Waterloo, Montreal)
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L104860-1 1788-1
Sample Date: 06-MAR-03 08:57
Matrix: WATER
HPC, Total & Fecal Coliform Count-MF
MF - Fecal Coliforms BOOD 1 CFUM00mL 08-MAR-03 [ SV N |R114729
MF - Heterotrophic Plate Count *TNTC 1 CFU/MmL 08-MAR-03 | SVN |R114729
MF - Tetal Coliforms TNTC 1 CFUMDOmL 08-MAR-03 | SV N |R114729
Ammonia-N 8.92 0.05 mg/L 11-MAR-03 [ SIW [R114864
Biochemical Oxygen DCemand 41 2 mg/L 13-MAR-03 | DN/HT R115339
Qil and Grease <1 1 mg/L 12-MAR-03 | ZOW |R115093
Totat Suspended Solids 29 3 mg/L 07-MAR-03 | HTT |R114772
Routine Water: Major lons, Fe & Mn
iron {Fe)-Dissolved 0.04 0.01 mg/L 10-MAR-03 | WJR |R114740
Chloride {Cl} 256 0. mgfL 10-MAR-03|10-MAR-03 | LHH |R114962
Manganese(Mn)-Dissolved <0.01 0.01 mgfL 10-MAR-03 | WJR {R114740
Nitrate+Nitrite-N 125 0.05 mg/L  [10-MAR-03|10-MAR-03: LHH jR114982
Nitrate-N 271 0.05 mg/lL 10-MAR-03|10-MAR-03{ LHH |R114962
Nitrite-N 9.82 0.05 mg/l.  |10-MAR-03|10-MAR-03{ LHH |R114962
Sulphate (SO4) 132 0.5 mg/L  |10-MAR-03{10-MAR-03 | LHH |R114962
pH, Conductivity and Total Alkalinity
pH 75 0.1 pH 10-MAR-03 ! HTT |R11493° .
Conductivity (EC) 1740 3 uS/cm 10-MAR-03| HTT [Rf11482
Bicarbonate (HCO3) 355 5 mg/L 10-MAR-03 | HTT [R%114939
Carbonate {CO3) <5 5 mg/L 10-MAR-03 | HTT |R114939
Hydroxide (OH) <5 5 mg/L 10-MAR-03 | HTT {R114939
Alkatinity, Total (as CaCO3) 291 5 mg/L 10-MAR-03| HTT |R114939
jon Balance Calculation
lon Balance 101 % 11-MAR-03
TDS (Caiculated) io10 mg/L 11-MAR-03
Hardness (as CaCQO3) 107 mg/L 11-MAR-03
ICP metais for routine water
Calcium (Ca) 5.7 05 mg/L 10-MAR-03 [ WJR |R114740
Potassium (K) . 80.6 0.1 mg/L 10-MAR-031 WJR |R114740
Magnesium (Mg) 10.5 0.1 mg/L 10-MAR-03| WJIR [R114740
Sodlum (Na) 275 1 ma/L 10-MAR-03{ WJR JR114740
L101860-2 1788-2
Sampie Date: D6-MAR-03 08:45
Matrix: WATER
HPC, Total & Fecal Coliforrn Count-MF
MF - Fecal Coliforms <1 1 CFU/100mL 08-MAR-03| SV N [R114720
MF - Heterotrophic Flate Count 82 1 CFUMmL 08-MAR-03 | SV N |R114729
MF - Total Coliforms < 1 CFU/00mL 08-MAR-03| SV N [R114729
Total Suspended Solids <3 3 mg/L 07-MAR-03 | HTT jR114772
Routine Water: Major lons, Fe & Mn
tron (Fe)-Dissolved 0.01 0.01 mg/L 10-MAR-03| WJR |R114740
Chlotide (C) 16.7 0.1 mg/L 10-MAR-G3{10-MAR-03| LHH |R114962
Manganese{Mn)-Dissolved 0.0t 0.01 mg/L 10-MAR-03 | WJR [R114: |
Nitrate+Nitrite-N 0.13 0.05 mg/L 10-MAR-03| LHH [R114962 l
Nitrate-N 0.08 0.05 mg/L 10-MAR-03| LHH |Rt14862
Nifrite-N 0.05 0.05 mg/L 10-MAR-O3[10-MAR-03 | LHH |R114962 ’
Sulphate (SO4) 22 05 ma/L 10-MAR-O3[10-MAR-03| LHH |R114982 l

. it oA s
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Reference Information

GLOSSARY OF REPORT TERMS

Surr - A surrogate is an organic compound that is simiiar to the target analyfe(s) in chemical composition and behavior buf nof normally
detected in enviromental samples. Prior to sample processing, samples are fortified with one or more surrogate compounds.

The reported sturrogate recovery value provides a measure of method efficiency. The Laboralory warning units are determined under
column heading D.L.

mg/kg (units} - unit of concentration based on mass, parts per million

mg/L (units) - unit of concentration based on volume, parts per million

< - Less than

D.L. - Detection Limit

N/A - Result not available. Refer to qualifier code and definition for explanation

Test results reporfed reiate only to the samples as received by the faboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
UNLESS OTHERWISE STATED, SAMPLES ARE NOT CORRECTED FDR CLIENT FIELD BLANKS.

Aithough test resuifs are generated under strict QA/QC protocols, any unsigned test reports, faxes, or emails are consldered preliminary.

Enviro-Test Laboratories has an extensive QA/QC program where all analylical data reporied is analyzed using approved referenced
procegures followed by checks and reviews by senior managers and quality assurance personnel. However, since the results are
obtained from chemical measurements and thus cannof be guaranteed, Enviro-Tesf Laborafories assumes no liability for the use or
interpretation of the results.
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ENVIRO-TEST QC REPORT
Workorder: L104341
‘est Matrix Reference Result Qualifier Units RPD Limit Analyzed
2N 3-ED Water R
Batch R117090
wG109171-2 LCS
Nitrate+Nitrite-N _ a7 % 91-104  31-MAR-03
wG109171-1 MB
Nitrate+Nitrite-N <0.1 mg/L 0.1 31-MAR-03
WG109171-4 Ms L104300-1
Nitrate+Nitrite-N 99 % 90-108 31-MAR-03
WG109171-6 MSD WG109171-4
Nitrate+Nitrite-N 99.2 % 0.10 5 31-MAR-03
" IH4-ED Water
Batch R117588
WG109675-2 LCS
Ammonia-N 100 %o 89-116 03-APR-03
WG109675-1 MB
Ammonia-N <0.05 mg/L 0.05 03-APR-03
WG109675-4 MS L104806-2
~ Ammonia-N 125 % 65-132 03-APR-03
" 102-ED Water
Ratch R117090
IG108171-3 LCS
Nitrite-N 100 % 94-108 31-MAR-03
wWG109171-6 MS 11043411
Nitrite-N 101 Y 95-107 31-MAR-03
WG109171-7 MSD WG109171-6
Nitrite-N 102.3 Y% 1.1 5 31-MAR-03
-/ )GG-ED Water
" Batch R{17626
WG109663-2 ‘LCS
Qil and Grease 88 % 79-100 03-APR-03
WG109663-1 MB
Qit and Grease <1 mg/L 1 03-APR-03
PH/EC/ALK-ED Water
Batch R117858
WG109973-10 DUP L.104059-2
Alkalinity, Totai (as CaC03) 222 221 mg/L 0.26 5 05-APR-03
Bicarbonate (HCO3) 271 270 mg/L 0.26 20 05-APR-03
Carbonate (CO3) <5 <5 RPD-NA mg/L N/A 20 05-APR-03
Conductivity (EC) 538 539 uS/cm 0.19 5.5 05-APR-03
Hydroxide (OH) <5 <5 RPD-NA mg/L NfA 20 05-APR-03
pH 7.8 7.8 J pH 0.0 0.1 05-APR-03
‘NG109973-8 DUP L103785-15
Kkaiinity, Total (as CaCO3) 8 8 J mgiL 0 15 05-APR-03
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ENVIRO-TEST QC REPORT
Workorder: 104341
est Matrix Reference Result Qualifier Units RFD Limit Analyzed
H/ECIALK-ED Water
Batch R117858
WG109973-8 DUP 110378515 :
Bicarbonate (HCO3} 10 10 J mg/L 0 15 05-APR-03
Carbonate {CO3) <5 <5 RPD-NA mg/L N/A 20 05-APR-03
Conductivity (EC) 24.5 24.6 usiom 0,31 55 05-APR-03
Hydroxide (OH} <5 <5 RPD-NA mg/L N/A 20 05-APR-03
pH 6.5 6.5 J pH 0.0 0.1 05-APR-03
WG109973-1 LCS
pH 4.1 pH 3.9-4.1 05-APR-03
WG109973-2 LCS
pH 7.1 pH 6.9-7.1 05-APR-03
WG109973-3 LCS
pH 10.1 pH 8.9-10,1 05-APR-03
WG109973-4 LCS
Conductivity (EC) 106 Yo 102-110  05-APR-03
WG109973-5 LCS
. Conductivity (EC) 104 % 899-107 05-APR-03
WG109973-6 LCS
Conductivity (EC) 85 Yo 93-102 05-APR-03
WG109973-7 LCS
Alkalinity, Total (as CaCO3) 108 % 96-108 05-APR-03
5OLIDS-TOTSUS-ED Water
Batch R117960
WG109988-3 bup L£104549-1
Total Suspended Solids 204 200 mg/L 2.0 B.7 07-APR-03
WG109988-2 LCS
Total Suspended Solids 98 % 90-106 07-APR-03
WG109988-1 MB
Total Suspended Solids <3 mgfL 3 07-APR-03
FCC-MF-ED Water
Batch R117040
WG109130-1 DUP L104341-1
MF - Total Coliforms TNTC* TNTC* RPD-NA CFU/MA00mL N/A 29-MAR-03
WG109130-3 DUP L104342-1
MF - Total Coliforms TNTC* TNTC* RPD-NA CFU/M00mL  N/A 29-MAR-03
WG109130-2 MB
MF - Total Coliforms <1 CFU/100mL 1 289-MAR-03
WG109130-4 MB
MF - Total Coliforms <1 CFU/00mL 1 29-MAR-03

Product - Batch and Sample Number Relations:

BOD-ED 1
R117523 L104341-1



ENVIRO-TEST QC REI
Workorder: L104341

Test Matrix Reference Resuit Qualifier Unit:
g d: -I;roduct - Batch and Sample Number Relations: -
i —enit 95% Confidence Interval {Laborator CL-ED 1
: ; P EUF“CNEP Dt ((high R117038 L104341-1 L104341-2
"1 =D elative Percent Difference {(highe
- ETL-ROUTINE-ICP-ED
"t Not Available E !
== =8§ Laboratory Control Sample R117091 L104341-1 L104341-2
‘M_s=2M Standard Reference Materials FCC-MF-ED 1 :
= Matrix Spike R117040 L104341-1 L104341-2
| &=D Matrix Spike Dupl'lcate FE-EXT-HIGH-ED 1
B=FE Average Desorption Efficiency
= Method Blank R117276 L104341-2
" woE  Intemal Reference Material HPC-MF-ED 1
I == Certified Reference Material R117040 L104341-2
MN-EXT-HIGH-ED 1
R117276 L104341-2
N2N3-ED 1
. - EEen R117090 L104341-1 L104341-2
. <—D-NA Relative Percent Difference Not NH4-ED 1
Method blank exceeds accepte R117588 L104341-1
{result adjusted for method bl NO2-ED 1
Method blank result exceeds a R L104341-1 L
Biank correction n 17090 0 ) 1043412
Duplicate result may exceed lir NO3-ED 1
Matrix spike recovery may fall R117090 L104341-1 L104341-2
Silver recovery low, likely due 0OGG-ED 1
Qutlier - No assignable cause"
L R117 L5043411
Result falls within the 99% Con PHIECIALK-ED 626
Duplicate results and limit(s) ar ) 1 :
R117858 L104341-1 L104341-2
SOLIDS-TOTSUS-ED 1
R117960 L104341-1 L104341-2
TCC-MF-ED 1 '

R117040 110434141 L104341-2
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er. Enviro-lest

A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED

ANALYTICAL REPORT

PETRO CANADA DATE: 11-APR-03
ATTN: TIMR TAYLOR

150 6TH AVE SW
CALGARY AB T2P 3E3

Lab Work Order #  L105114 Sampled By: JC Date Recelved: 03-APR-03
P.O. #
Job #: FILTER BOX

Comments:

APPROVED BY:

TAMM; HOGA

Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY,
ANY REMAINING SAMPLES WiLL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS. PLEASE CONTACT THE LAB IF YOU
REQ{IRE ADDITIONAL SAMPLE STORAGE THAE.

LABORATDRY ACCREDITATIONS:

* STANDARDS COUNCIL OF CANADA [N COOPERATION WITH THE CANADIAN ASSOCIATION FOR ENVIRONMENTAL ANALYTICAL LABORATORIES [CAEAL)

FOR SPECIFIC TESTS AS REGISTERED BY THE GOUNCIL (EDMONTON, CALGARY, GRANDE PRAIRLE, SASKATOON, WINNIPEG, THUNDER BAY, WATERLOO)

* AMERICAN INDUSTRJAL HYGIENE ASSDCIATION (AIHA) IN THE INDUSTRIAL HYGIENE PROGRAM {EDMONTON, WINNIPEG)

+ STANDARDS COUNCIL OF CANADA IN COOPERATION WITH THE CANADIAN FOOD INSPECTION AGENCY {CFIA) FOR FERTILIZER AND FEED TESTING (SASKATOON)
AND FOR MICROBIDLOGICAL TESTING IN FOOD (WINNIPEG)

LABORATORY RECOGNITIONS:

+ STANDARDS COUNCIL OF CANADA - GLP CDMPLIANT FACILITY (EDMONTON, OTTAWA)

9936 - 67 Avenue, Edmonton, Alberta T6E OPS,Tel. (780) 413-5227, Fax (780) 437-231 |
Canada Wide Tel. | -800-668-9878 www.envirotest.com

(Edmonton, Calgary, Grande Prairie, Saskatoon, Winnipeg, Thunder Bay, Otrawa,¥Waterioo, Montreaf)




ENVIRO-TEST ANALYTICAL REPORT

PAGE 2 of 3

L105114-1 SNP 1788-1

Sample Date: 03-APR-03

Matrix: SEWAGE
Ammoenia-N

Biochemical Oxygen Demand
Qil and Grease
Total Suspended Soiids

Routine Water Analysis
Chioride (CI}
Nitraie+Nifrite-N
Nitrate-N
Nitrite-N

pH, Condlﬁctivity and Total Alkalinity

p
Conductivity {EC)
Bicarbonate (HCO3}
Carbonate {CO3)
Hydroxide (OH}
Alkalinity, Totaf (as CaCO3)

lon Balance Calculation
lon Balance

TDS {Calculated)
Hardness {(as CaCQ3)

ICP metals and S04 for routine water
Calcium {Ca)

Potassium (K)
Magnesium (Mg)
Sodium (Na}
Sulfate (SO4)

Total & Fecal Coliform Count-MF
MF - Fecal Coliforms
MF - Total Coliforms

18.2
18
<1
48

108
6.7

2.0

4.78

7.5
1410
403
<5
<5
330

107
817
115

26.8
34.3
11.6
236
172

280
3300

0.5
0.1
0.1

0.5

mga/L
mg/L
mg/L
mg/L

mg/l.
mg/L
mg/L
mg/L

pH
uS/em
mg/L
mg/L
mg/L
ma/L

%
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L

CFU/100ml.
CFU/00mL

06-APR-03
04-APR-03
07-APR-03
09-APR-03

04-APR-03
04-APR-03
04-APR-03
04-APR-03

10-APR-03
10-APR-03
10-APR-03
10-APR-03
10-APR-03
10-APR-03

11-APR-03
11-APR-03
11-APR-03

04-APR-03
04-APR-03
04-APR-03
04-APR-03
04-APR-03

04-APR-03
04-APR-03

TL
PTT
ZOwW
EMN

EQC
M8B
maB
M8B

PTT
PTT
PTT
PTT
PTT
PTT

EOQC
EQC
EQC
EGC
EQC

SVN
SVN

R117811
R118313
R117977
R118243

R117657
R117710
R117710
R117710

R118316
R118316
R118316
R118316
R118316
R118316

R117839
R117839
R117839
R117838
R117839

R117845
R117845

Refer to Referenced Information for Qualifiers (if any) and Methodology

Revid 1.00
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Reference Information

Methods Listed {if applicable):

ETL Test Code Matrix Test Description Preparation Method Reference(Based On} Analytical Method Reference{Based On
BOD-ED Water Biochemical Oxygen Demand ' APHA 5210 B-5 day Incub.-02
(BOD) electrod - .
CL-ED Water Chleride {CI} APHA 4500 CI E-Colorimetry
ETL-ROUTINE-ICP-ED  Water |CP metals and 304 for roufine APHA 3120 B-ICP-OES
water
N2N3-ED Water Nitrate+Nitrite-N APHA 4500 NO3H-Colorimetry
NH4-ED Water Ammonia-N APHA4500NH3F Colorimetry
NO2-ED Water Nitrite-N APHA 4500 NO2B-Colorimetry
NO3-ED Water Nitrate-N APHA 4500 NO3H-Colorimetry
OGG-ED Water Oil and Grease-Gravimeinic APHA 5520 B Hexane MTBE ext.
Gravime
PH/EC/ALK-ED Water pH, Conductivity and Total APHA 4500-H, 2510, 2320
Alkalinity
SOLIDS-TOTSUS-ED Water Total Suspended Solids APHA 2540 D-Gravimetric

** Laboratory Methods employed follow in-house procedures, which are
generally hased on nationally or infernationally accepted methodologies.

Chain

of Custody numbers:

The last two lefters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location Laboratory Definition Code Laboratory Location

ED

Enviro-Test Laboratories - Edmonton,
Alberta, Canada

GLOSSARY OF REPORT TERMS

Surr - A surrogale is an organic compound that is similar to the target analyte(s) in chemical composition and behavior but not normally
detected in enviromental samples. Prior fo sample processing, samples are fortified with one or more surrogate compounds.

The reported surrogate recovery value provides a measure of method efficiency. The Laboralory warning units are determined under
column heading D.L.

mg/kg {units} - unit of conceniration based on mass, parts per mitfion

mg/L (units) - unit of concentration based on volume, parts per milfion

< -less than

D.L. - Detection Limit

N/A - Result nof available, Refer to qualifier code and definition for explanation

Test results reporfed relate only fo the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
UNLESS OTHERWISE STATED, SAMPLES ARE NOT CORRECTED FOR CLIENT FIELD BLANKS.

Although test results are generated under stricf QA/QC protocols, any unsigned fesf reports, faxes, or emails are considered preliminary.

Enviro-Test Laboratories has an extensive QA/QC pragram where alf analytical dafa reported is analyzed using approved referenced
procedures followed by checks and reviews by senior managers and quality assurance personnel, However, since the results are
obtained irom chemical measurements and thus cannot be guaranteed, Enviro-Test Laboratories assumes no liability for the use or
interpretation of the resulfs.
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A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED ENVI RO_TEST QC REPO RT
Workorder: [105114

uent: PETRO CANADA
150 BTH AVE SW
CALGARY AB T2P 3E3

sontact: TiM R TAYLOR
._ ‘est Matrix Reference Result Qualifier Units RFD Limit Analyzed
OD-ED Water
Batch R118313
WG110458-3 DUP L105114-1
Biochemical Oxygen Demand 18 19 mgiL 2.3 14 04-APR-03
WG110458-2 LCS
Biochemical Oxygen Demand 88 % 85-114 04-APR-03
WG110458-1 NMB
Biachemical Oxygen Demand <2 mg/L 2 04-APR-03
L-ED Water
. Batch R117657
WG109755-2  LCS :
Chioride {CI) o8 % 94-107 04-APR-03
‘WG109755-3 LCS
Chioride (Ci} 100 %o . 94-107 04-APR-03
WG109755-1 MB
Chioride (Cl} <1 mgflL 1 04-APR-03
/G109755-4 MS L104958-5
Chlcride (CT) 102 % 96-108 04-APR-03
WG109755-5  MSD WG109755-4 '
Chloride (CI) 102.645713 Y% 1.0 5 04-APR-03
" ITL-ROUTINE-ICP-ED Water
-+ Batch R117838
WG109901-2 CRM )
Calcium {Ca) 105 % 89-111 04-APR-03
Magnesium (Mg) 105 % 89-111 04-APR-03
Potassium (K} 107 Ya 84-116 04-APR-03
Sodium (Na}) 104 % 89-111 04-APR-03
Sulfate (S04) 101 %o 90-110 04-APR-03
WG109901-1 MB
Caiclum (Ca} <0.5 mg/L 25 04-APR-03
Magnesium (Mg) <0.1 mg/L 0.5 04-APR-03
Potassium (K) <0.1 mg/L 0.5 04-APR-03
Sodium (Na) <1 mg/L 5 04-APR-03
Sulfate (S04} <0.5 mg/L 2.5 04-APR-03

12N3-ED Water
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ENVIRO-TEST QC REPORT
Workorder: L105114
fest Matrix Reference Resuit Quaslifier Units RPD Limit Analyzed
{2N3-ED Water R
Batch R117710
WG109849-2 LCS
Nitrate+Nitrite-N 98 % 91-104 04-APR-03
WG109848-1 MB
Nitrate+Nitrite-N <0.1 mg/l 0:1 04-APR-03
WG109849-4 MS L104990-1
Nitrate+Nitrite-N 93 % 90-108 04-APR-03
WG109849-5 MSD WG109849-4
Nitrate+Nitrite-N 22 % 1.5 5 04-APR-03
{H4-ED Water
Batch R117811
WG109926-3 DUP L104180-1
Ammenia-N 16.4 16.4 mg/L 0.33 7.7 06-APR-03
WG109926-2 LCS
Ammenia-N 98 % 75-125 06-APR-03
WG109926-1 MB
Ammania-N <0.05 mg/L 0.05 06-APR-03
WG109926-4 MS L104692-1
Ammonia-N 110 Yo 65-132 06-APR-03
NO2-ED Water
Batch R117710
WG109849-3 LCS
Nitrite-N 101 % 94-108 04-APR-03
WG109849-6 NS L105114-1
Nitrite-N 100 Y 95-107 04-APR-03
WG109849-7 MSD WG109849-6
Nifrite-N 100.3 Y% 0.70 5 04-APR-03
DGG-ED Water
Batch R117977
WG110034-2 LCS
Oil and Grease 26 % 79-100 07-APR-03
WG110034-1 MB
Qi and Grease <j mg/L 1 07-APR-03
PH/EC/ALK-ED Water
Batch R118316
WG110505-8 pup L105752-4
Alkalinity, Total (as CaCO3) 73 73 mg/L 0.48 5 10-APR-03
Bicarbonate (HCO3) 7 B J mg/L 1 15 10-APR-03
Carbenate (CO3) 41 41 mgllL 0.37 20 10-APR-03
Caonductivity (EC) 20500 20800 usS/em 1.8 55 10-APR-03
Hydroxide (CH) <5 <5 RPD-NA mgfL N/A 20 10-APR-03
pH 95 95 J pH 0.0 0.1 10-APR-03
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ENVIRO-TEST QC REPORT
Workorder: L105114
ust Matrix Reference Resuit Qualifier Units RPD Limit Analyzed
H/EC/ALK-ED Water
Batch R118316
WG110505-1 LCS -
pH 4.0 pH 3.9-41 10-APR-03
WG110505-2 LCS
pH 7.0 pH 6.9-7.1  10-APR-03
WG110505-3 LCS
pH 10.1 pH 9.9-101 10-APR-03
WG110505-4 LCS
Conductivity {EC) 108 Yo 102-11¢  10-APR-03
WG110505-5 LCS
Conductivity (EC) 103 % 99-107 10-APR-03
WG110505-6 LCS
Conductivity (EC) a7 Y 93-102 10-APR-03
WG110505-7 LCS
Alkalinity, Total (as CaCQ3} 106 Y 96-109 10-APR-03
/OLIDS-TOTSUS-ED Water
Batch R118243
WG110313-3 DUP L105144-1
Total Suspended Solids 6 7 J mg/L 1 9.2 09-APR-03
MG110313-2 LCS
.otal Suspended Solids 96 % 80-106 08-APR-03
WG110313-1 MB
Total Suspended Solids <3 mg/ll 3 09-APR-03
 :CG-MF-ED Waste
Batch R117845
WG109891-2 DUP L105157-1
MF - Fecal Coliforms 340 380 CFUMOCmL 4.8 04-APR-03

*roduct - Batch and Sample Number Relations:

BOD-ED 1
R118313 L105114-1

CL-ED 1
R117657 £105114-1

ETL-ROUTINE-ICP-ED 1
R117839 L105114-1

N2N3-ED 1
' R117710 L105114-1

NH4-ED 1
R117811 L105114-1

NO2-ED 1
R117710 L105114-1

NC3-ED 1

R117710 L105114-1



ENVIRO-TEST QC REPORT
Workorder: L105114
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st

Matrix

2duct - Batch and Sample Nun-m-ber Relations:

Reference

Analyzed

GGED

R117977
'H/EC/ALK-ED

R118316
{OLIDS-TOTSUS-ED

R118243
‘CC-MF-ED

R117845
CC-MF-ED

R117845

1

24

L105114-1

L105114-1

L105114-1

L105114-1

L105114-1



Legend:

Limit
DupP
RPD
N/A
LCS
SRM
MS
MSD
ADE
MB
iRM
CRM

uafifier:

Workorder # L105114

95% Confidence !nterval (Laboratory Waming Limits)
Duplicate
Relative Percent Difference ((higher resuit-lower result)/Average, expressed as %)
Not Available
Laboratory Control Sample
Standard Reference Materials
Matrix Spike
Matrix Spike Duplicate
Average Desorption Efficiency
Method Blank
internal Reference Material
Certified Reference Material

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

A

- B

—a ..mmo

Method blank exceeds acceptance limit. Blank correction not applied, unless the qualifier "RAMB"
(result adjusted for method blank) appears in the Analytical Report.

Method blank result exceeds acceptance limit, however, it is less than 5% of sample concentration.

Blank correction not applied.

Duplicate result may exceed limit due to increased variability for low level samples.

Matrix spike recovery may fail outside the acceptance limits due to high sample background.

Silver recovery low, likely due to elevated choride levels in sample.

Outlier - No assignable cause for nonconformity has been determined.

Result falis within the 99% Confidence Interval {Laboratory Control Limits)

Duplicate results and limit(s} are expressed in terms of absolute difference.
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erL Envirodest

A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED

ANALYTICAL REPORT
PETRO CANADA DATE: 17-APR-03 08:35 PM
ATTN: TIMR. TAYLOR
150 6TH AVE SwW
CALGARY AB T2P 3E3 -
Lab Work Order#:  L106003 Sampled By: W.ADAMS Date Received: 11-APR-03
P.O. #:
Job #: FILTER BOX SP2
Comments:

APPROVED BY: A
e

h ]

TAMMI HOGA

Project Manager

THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN AUTHORITY OF THE LABORATORY.
ANY REMAINING SAMPLES WILL BE DISPOSED OF AFTER 30 DAYS FOLLOWING ANALYSIS, PLEASE CONTACT THE LAB iF YOU
REQUIRE ADDITIONAL SAMPLE STORAGE TIME.

LLABORATORY ACCREDITATIONS:
- STANDARDS COUNCIL OF CANADA IN COOPERATION WITH THE CANAOIAN ASSOCIATION FOR ENVIRONMENTAL ANALYTICAL LABORATORIES {CAEAL}
FOR SPECIFIC TESTS AS REGISTERED BY THE COUNCIL (EDMONTON, CALGARY, GRANDE PRAJRIE, SASKATOON, WINNIPEG, THUNDER BAY, WATERLOC)
+ AMERICAN INDUSTRIAL HYGIENE ASSOCIATION {AIHA) IN THE INDUSTRIAL HYGIENE PROGRAM {EDMONTON, WINNIPEG)
+ STANDARDS COUNCIL OF CANADA iN COOPERATION WITH THE CANADIAN FOOD INSPECTION AGENCY (CFIA) FOR FERTILIZER AND FEED TESTING (SASKATOON)
AND FOR MICROBIOLOGICAL TESTING IN FOOD (WINNIPEG)
LABORATORY RECOGNITIONS:
» STANDARDS COUNCIL OF CANADA - GLP COMPLIANT FACILITY (EDMONTORN, OTTAWA)

9936 - 67 Avenue, Edmanton, Alberta T4E 0P5, Tel. (780) 4135227, Fax (780) 437-231 |
Canada Wide Tel. |-800-668-9878 www.envirotest.com

{Edmonton, Calgary, Grande Prairie, Saskatoon, Winnipeg, Thunder Bay, Ottawa, Waterloo, Montreal)
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L106003-1 SEWAGE

Sample Date; 10-APR-03 09:25

Matrix; WATER
Ammonja-N

Biochemical Oxygen Demand
Qil and Grease
Total Suspended Sclids

Routine Water Analysis
Chioride {Cl}
Nitrate+Nitrite-N
Nitrate-N
Nitrite-N

pH, Condl.l._lictivity and Total Alkalinity

P
Conductivity {EC)
Bicarbonate (HCO3)
Carbonate (CO3}
Hydraxide (OH)
Alkalinity, Total (as CaCO3)

lon Batance Calculation
lon Balance

TDS (Calcutated)
Hardness (as CaCO3)

ICP metals and S04 for routine water
Calcium (Ca)

Potassium (K}
Magnesium (Mg}
Sodium (Na)
Suifate {SO4)

Total & Fecal Coliform Count-MF
MF - Fecat Coliforms
MF - Total Coliforms

14.4
13
<1
29

174
0.5

c.2

0.28

7.3
1520
352
<5
<5
289

105
839
123

29.0
45.0
12.2
237
166

10
14000

0.1
0.1
0.05

0.1
0.2

(S Iy ]

0.5
0.4
0.1

0.5

mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L

pH
uSfem
mg/L
mg/L
mg/L
mag/L

Y%
mg/L
mg/L

mg/L
ma/L
mg/L
mg/L
mgfL

CFU/100mL
CFU/M100mL

15-APR-03
11-APR-03
14-APR-03
14-APR-03

17-APR-03
11-APR-03
11-APR-03
11-APR-03

14-APR-03
14-APR-03
14-APR-03
14-APR-03
14-APR-03
14-APR-03

17-APR-03
17-APR-03
17-APR-03

11-APR-03
11-APR-03
11-APR-03
11-APR-03
11-APR-03

11-APR-03
11-APR-03

TL
PTT
ZOW
EMN

EQC
meB
maB
M8B

PTT
PTT
PTT
PTT
PTT
PTT

EQC
ECC
ECC
EOC
EOQC

SVN
SVN

R118769
R118098
R118662
R118691

R119155
R118590
R118590
R118580

R118684
R118684
R118684
R118684
R118684
R118684

R118490
R118490
R118490
R118480
R118490

R118521
R118521

Refer fo Referenced information for Qualifiers (if any) and Methodology
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Methods Listed (if applicable):

Reference Information
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ETL Test Code Matrix Test Description Preparation Method Reference(Based On} Analytical Method Reference(Based On
BOD-ED Water Biochemical Oxygen Demand APHA 5210 B-5 day incub.-0O2

(BCD) electrod
CL-ED Water Chloride (Cl} APHA 4500 CI E-Colotimetry

ETL-ROUTINE-ICP-ED Water

FCC-MF-ED Water

Fecal coliform- Standards Methods for the Examination of Water and Wastewater, Method No. 9222D
Abbreviations: MF-membrane filtration, CFU-colony forring unit, TNTC-too numerous to count.

Interpretation of Results:

ICP metals and SO4 for routine
water

Fecal Coliform Count-MF

SATISFACTORY-When no fecal coliforms are detected.
UNSATISFACTORY-When fecal coliforms are present indicates pollution of intestinal origin and should not be used for drinking without freatment.
DOUBTFUL- When fecal coliforms are not detected but coliforms are pesent may or may not indicate bacteria of infestinal origin, if repeated

analyses do not show source of poflution nearby, the water may be considered satisfactory If inspected by Medicat Officer of Health or Heatth Inspecto
Results for Fecal coliforms are presumptive and have not been confirmed by alternate culture media unless requested.

NZ2N3-ED Water
NH4-ED Water
NO2-ED Water
NQO3-ED Water
OGG-ED Water
PH/EC/ALK-ED Water

SOLIDS-TOTSUS-ED Water
TCC-MF-ED Water

Total coliform-Standard Methods for the Examination of Water and Wastewater, Method 9222B.
Abbreviations: MF-membrane filtration, CFU-colony forming unit, TNTC-too numerous to count.

Interpretation of Results:

Nitrate+Nitrite-N
Ammonia-N
Nitrite-N

Nifrate-N
0il and Grease-Gravimetric

pH, Conductivity and Total
Alkalinity

Totat Suspended Soltds
Total Coliforrn Count-MF

SATISFACTORY-When no coliforms are detected.
UNSATISFACTORY-When fecal coliforms are present indicates pofiution of intestinal origin and should not be used for drinking without treatment.
DOUBTFUL-When fecal cofiforms are not present but ofher coliforms are present may or may not indicate bacteria of intestinal origin If repeated
analysis do not show source of pollution nearby, the water may be considered satisfactory if inspected by Medical Officer of Health

or Health Inspector.

APHA 3120 B-ICP-QES

Standards Methods #9222D

APHA 4500 NO:iH-Colonmetry
APHA4500NH3F  Colorimetry
APHA 4500 NO2B-Colorimetry

APHA. 4500 NO3H-Colorimetry

APHA 5520 B Hexane MTBE ext.
Gravime

APHA 4500-H, 2510, 2320

APHA 2540 D-Gravimetric
Standard Methods #9222B

Results are reported as presumptive for Tofal coliforms and have not been confirmed by an alternate culiure media unless requested.

** Laboratory Methods employed foliow in-house procedures, which are
generally based on natiopaliy or intemationaily accepted methodologies.

Chain of Custody numbers:

The last two leifers of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code

Laboratory Location

Laboratory Definition Code

Laboratory Location

ED

Enviro-Test Laboratories - Edmonton,

Alberta, Canada
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Reference Information

GLOSSARY OF REPORT TERMS . i
Surr - A surrogate is an organic compound that is similar to the targef analyte(s) in chemical composition and behavior but not normally
detected in enviromental samples. Prior to sample processing, samples are fortified with one or more surrogate compounds.,

The reported surrogate recovery value provides a measure of method efficiency. The Laborafory warning units are determined under
column heading D.L.

mg/kg {unifs) - unit of concentration based on mass, parts per million

mg/L (units) - unit of concentration based on volume, parts per milfion

< -less than

D.L. - Detection Limit

N/A - Result nof available. Refer fo qualifier code and definition for explanation

Test results reported relate only fo the samples as received by the laboratory.
UNLESS QTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
UNLESS OTHERWISE STATED, SAMPLES ARE NOT CORRECTED FOR CLIENT FIELD BLANKS.

Although fest results are generated under skrict QA/QC profocols, any unsigned test reports, faxes, or emails are considered preliminary.

Enviro-Test Laboratorfes has an extensive QA/QC program where all analytical data reported is analyzed using approved referenced
procedures folfowed by checks and reviews by senior managers and quality assurance personnel. However, since the results are
obtained from chemical measurements and thus cannot be guaranteed, Enviro-Test Laboratories assumes no liability for the use or
interpretation of the results.
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A DIVISION OF ETL CHEMSPEC ANALYTICAL LIMITED ENVI RO_TEST QC REPO RT
Workorder: 1106003
ient: PETRO CANADA
150 6TH AVE 8w i
CALGARY AB TZF 3E3
;ontact: TIM R, TAYLOR
- ast Matrix Reference Result Gualifier Units RFD Limit Analyzed
QD-ED Water
Batch R119098
wWG111308-3 DuUpP L106003-4
Biochemical Oxygen Demand 13 12 mg/L 8.0 14 11-APR-03
WG111308-2 LCS
Biochemical Oxygen Demand 103 % a5-114 11-APR-03
WG111308-1 MB
Biochemical Oxygen Demand <2 ma/L 2 11-APR-03
L-ED Water
Batch R119155
WG111398-2 LCS
Chloride (Cl) 101 % 94-107  17-APR-03
WG111398-3 LCS
Chloride (Cl} 104 % 94-107 17-APR-03
“MG111398-1 MB
ioride (CE <1 ma/L 1 17-APR-03
WG111398-6 MS L106003-1
Chiaride (C) 101 % 96-108 17-APR-03
WG111398-7 MSD WG111398-6
Chloride (C1) 98.51 % 23 5 17-APR-03
..o, TL-ROUTINE-ICP-ED Water
 Batch R118490
WG110670-2 CRM
Calcium {Ca) 106 % 89-111 11-APR-03
Magnesium (Mg) 106 % 89-111 11-APR-03
Potassium (K) 109 % 84116  11-APR-03
Sodium (Na} 106 % 89-111 11-APR-03
Sulfate (S04} a9 % 90-110 11-APR-03
WG110670-1 MB
Calcium (Ca) <0.5 mgiL 25 11-APR-03
Magnesium (Mg} <0.1 mg/L 0.5 11-APR-03
Potassium (K} <0.1 mg/L 0.5 11-APR-03
Sodium {Na) <1 mg/L 5 11-APR-03
Sulfate (504) <015 mg/L 2.5 11-APR-03
*CC-MF-ED Water




Report Date; 17-APR-03
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ENVIRO-TEST QC REPORT
Workorder: L106003
pst Matrix Reference Result Qualifier Units RPD Limit Analyzed
C-MF-ED Water ‘
Batch R118521
WG11070241 MB
MF - Fecal Coliforms <1 CFU/100mL 1 11-APR-03
WG110702-2 MB )
MF - Fecal Coliforms <1 CFU/M00mL k] 11-APR-03
ZN3-ED Water
Batch R118590
WG110795-2 LCS
Nitrate+Nitrite-N 99 % 91-104 11-APR-03
WG110795-1 MB
Nitrate+Nitrite-N <0.1 mgiL 0.1 11-APR-03
WG110795-4 MS L105802-1
Nitrate+Nitrite-N 92 % 90-108 11-APR-03
WG110795-5 MSD WG110795-4
Nitrate+Nitrite-N 91.3 % 1.1 5 11-APR-03
H4-ED Water
Batch R118769
WG110859-2 LCS
Ammenia-N 105 Yo 89-116 15-APR-03
WG110959-1 MB
Ammonia-N <0.05 mg/L 0.05 15-APR-03
WG110959-4 MS L106030-1
Ammonia-N 144 H % 65-132 15-APR-03
0O2-FD Water
Batch R118590
WG110795-3 Lcs
Nitrite-N 99 % 94-108 11-APR-03
WG110795-1 MB
Nitrite-N <0.05 mg/L 0.05 11-APR-03
1GG-ED Water
Batch R118662
WG110847-2 LCS
Oil and Grease 92 % 79-100 14-APR-03
WG110847-1 MB
Oil and Grease <t mg/L 1 14-APR-03
'HIEC/ALK-ED Water
Batch R118684
WG110892-12 DUP L106003-1
Alkalinity, Total {as CaCO3) 289 287 mg/L 0.64 5 14-APR-03
Bicarbonate (HCO3) 352 350 mg/L 0.64 20 14-APR-03
Carbonate {CO3) <5 <5 RPD-NA mgiL N/A 20 14-APR-03
Conductivity (EC) 1520 1510 uSicm 0.66 5.5 14-APR-03
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ENVIRO-TEST QC REPORT
Workorder: 106003
‘est Matrix Reference Result Qualifier Units RPD Limit Analyzed
H/EC/ALK-ED Water .
Batch R118684
WG110892-12 DUP L106003-1
Hydroxide (OH) <5 <5 RPD-NA mgiL N/A 20 14-APR-03
pH 7.3 7.3 J pH 0.0 0.1 14-APR-03
WG110892-¢ oup L105787-3
Alkalinity, Total (as CaCQ3) 53 55 mg/l. 3.3 5 14-APR-03
Bicarbonate (HCO3) 65 67 mg/L. 3.3 20 14-APR-03
Carbonate {CO3) <5 <5 RPD-NA mg/l. N/A 20 14-APR-03
Conductivity (EC) 148 148 uS/cm 0.0 55 14-APR-03
Hydroxide (OH} <5 <5 RPD-NA mg/L N/A 20 14-APR-03
pH 7.2 7.2 J pH 0.0 0.1 14-APR-03
WG110892-1 LCS
pH 4.0 pH 3.9-4.1 14-APR-03
WG110892-2 LCS
pH 7.0 pH 6.9-71  14-APR-03
-WG110892-3 LCS
pH 10.1 pH 9.8-10.1  14-APR-03
WG1108924 LCS
Conductivity (EC) 106 % 102-110  14-APR-03
.G110882-5 LCS
Conductivity {(EC) 103 %o 99-107 14-APR-03
WG110892-6 LCS
Conductivity {EC}) 101 % 93-102 14-APR-03
WG110892-7 LCS
Alkalinity, Total (as ©CaCO3} 105 % 96-108 14-APR-03
' 5OLIDS-TOTSUS-ED Water
~ Batch R118691
WG110806-3 DUP L106119-1
Total Suspended Solids 72 66 mgiL 8.7 B.7 14-APR-03
WG110806-2 LCS
Total Suspended Solids 06 % 90-106 14-APR-03
WG110806-1 MB
Total Suspended Soiids <3 mg/L 3 14-APR-03
[CC-MF-ED Water
Batch R118521
WG1107021 MB
MF - Total Coliforms <1 CFUMO0mL 1 11-APR-03
WG110702-2 MB
MF - Totai Coliforms <1 CFU/MM00mL 1 11-APR-03

>roduct - Batch and Sample Number Relations:

BMN-ED k|
R119058

L106003-1
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pst

Matrix

Reference

RPD

‘oduct - Batch and Sample Number Relations:

Limit

Analyzed

SL-ED

R119185
ZTL-ROUTINE-ICP-ED

R118480
FCC-MF-ED

R118521
N2N3-ED

R118580
NH4-ED

R118769
NO2-ED

R118590
NO3-ED

R118590
0GG-ED

R118662
PH/EC/ALK-ED

R118684
SOLIDS-TOTSUS-ED

R118691
TCC-MF-ED

R118521

1

L106003-1

L106003-1

L106003-1

L106003-1

L106003-1

L106003-1

L106003-1

1 106003-1

L106003-1

L106003-1

L106003-1
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Workorder # L106003

tegend:

Limit 95% Confidence Interval (Laboratory Warning Limits)
DUP  Duplicate

RPD Refative Percent Difference ((higher result-lower resuli)/Average, expressed as %)
N/A Not Available

LCS  Laboratory Control Sample

SRM  Standard Reference Materials

MS Matrix Spike

MSD  Matrix Spike Duplicate

ADE  Average Desorption Efficiency

MB Method Blank

IRM Internal Reference Material

CRM Certified Reference Material

“Aualifier:
RPD-NA Relative Percent Difference Not Available due to result{s) being less than detection limit.
A Method blank exceeds acceptance limit. Blank correction not appiied, untess the qualifier "RAMB"
(result adjusted for method blank) appears in the Analytical Report.
B Method blank result exceeds acceptance limit, however, it is less than 5% of sample concentration,

Blank correction not applied.
Duplicate result may exceed limit due to increased variability for low level samples.
Matrix spike recovery may fall outside the acceptance limits due fo high sample background.
Silver recovery low, likely due to elevated choride levels in sample.
Outlier - No assignable cause for nonconformity has been determined.
Result falis within the 99% Confldence Interval (Laboratory Control Limiis)
Duplicate resuits and limit(s) are expressed in terms of absolute difference.

TG nmo
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Appendix C

Drilling Waste Report

Northwest Territories Water Board License No. N7L1-1788
2002 Annual Report












PC Devon NUNA I-30
Drilling Waste Sampling Report

Overview:

Newpark Environmental Services was contracted to perform sampling and assessment on
the drilling wastes from the PC Devon NUNA 1-30 well drilled in the winter of 2002 /
2003. The well site is located in the MacKenzie Delta region of the lowland taiga plains.
The drilling waste generated at the above mentioned location is being managed and
disposed of within a containment sump immediately off the Southeast side of the drilling
location.

Sampling & Assessment:

On March 18, 2003, a parliamentary sample of the drilling waste produced from this well
was assessed for visible contamination, frozen state, and volumes. A similar assessment
was conducted on April 16, 2003. On both dates, it was noted that the waste within the
pit contained mainly heavy solids and frozen liquids. Twice a composite sample of this
waste was collected as per the sampling requirements of Appendix A of the water
licence.

Analytical Results:

The first composite sample taken March 18, 2003 was analysed for the following
parameters; soluble salts, total extractable hydrocarbons, trace elements (Metals) and
toxicity. A second composite sample taken April 16, 2003 was also analysed for soluble
salts, total extractable hydrocarbons, and trace elements (Metals). In addition, Petro
Canada analysed for toxicity (Toxicity results will accompany a supplemental report
upon receipt of lab analysis). The results of this analysis are summarized in Table #1.
below.



Table 1, Total Waste Analytical Results

Parameter Total Waste Monthly Total Waste Surface
Composite Sample Composite| Sample
(March 18, (April 12, (April 16,
2003) 2003) 2003)
Density (kg/m3) 1449 1270 1510 1264
Total Sodium (mg/1) 6580 3740 1960
Total Sulphur (ug/g) 959 730 150
Total Calcium (mg/l) 1390 786 368
Reactive Chlorine <0.1 <0.1 0.2
(mg/1)
Chlorides (mg/1} 50700 58100 10400
Potassium (mg/1) 91700 7960
pH 11.8 10.1
EC (dS/m) 32.2
Extractable 1070 190 240
Hydrocarbons
(mg/kg)
Volatile 4 6
Hydrocarbons
(mg/kg)
Cadmium (ug/g) 1.1 0.52
Chromium (ug/g) 34.9 24.2
Copper (ug/g) 61.6 35.9
Tron (ug/g) 20800
Lead (ug/g) 16 8.76
Nickel (ug/g) 39.6 254
Vanadium (ug/g) 43.5 34.8
Zinc (ug/g) 123 67.6
Microtox (EC50 @ >91 (Pass) 5.7 (Fail)
15 min.)
Microtox  Charcoal 12 (Fail)
(EC50 @ 15min.)
96 Hour Trout 52 (Fail) 71 (Fail)
Bioassay (L.C 50)




Table 2. PROPERTIES OF POTASSIUM CHLORIDE SOLUTIONS (KCl)

% KCl | Density | KCI KCl K* CI Final | Freezin
(kg/m®) | kg/m® | (og/L) | (mg/L) | (mg/L) | Volume | g Point
Factor °C
1 1006 11.4 10050 5271 4779 1.004 0
2 1013 20.0 20220 10605 0615 1.008 -1
4 1026 39.9 40960 21482 19478 1.016 -2
6 1039 62.8 62210 32627 29583 1.024 -3
8 1052 82.8 84000 44056 39945 1.033 -4
10 1065 105.6 106300 | 55752 50548 1.043 -5
12 1079 128.4 129200 | 67762 61439 1.053 -6
14 1093 154.1 152700 | 80087 72013 1.064 -7
16 1106 176.9 176700 | 92674 84026 1.076 -8
18 1120 202.6 201300 | 105576 05724 1.088 -9
20 1135 2254 226600 | 118845 | 107755 1.102 -10
22 1149 251.1 252400 | 132376 | 120024 1.115 -11
24 1160 279.6 279000 | 146327 | 132673 1.028 -12

FProperties based on 20 °C and 100% purity




Mud System

The following table summarizes the total mud additives used.

Product Unit Size (kg/l) # Units

Product Total Unit Product Total Unit
Units Size Units Size
Alcomer 74 P 4 15 kg | MI Gel Untreated 859 | 40kg
Calcium Carbonate 100 25kg | Maxiseal 4 18.1kg
Caustic Soda 31 22.7kg | Piupelax W 340 1L
Cell-O-Flake 32 11.3 kg | Polypac Reg 152 | 227 kg
Cl 40 320 20L | Polypac UL 55 227 kg
Citric Acid 79 25kg | Potassium 5902 | 25kg
Chloride
Defoam X 28 189L | SAPP 8 227 kg
Desco CF 14 11.3 kg | Sawdust 232 | 40 Ibs
Drill XT 300 1L Soda Ash 64 22.7 kg
Green-Cide 35 189L | Sodium 68 22.7kg
Bicarbonate

IDCAP 253 25 kg | Thermpac UL 176 | 22.7kg
ID Lube XL 2000 11 X-Cide 207 10 2.7kg
Kelzan XCD 310 25kg | Percol 728 6 25kg
Kwik seal fine 25 18.1kg | Fed Zan D 28 11.3L
Lignite 37 22.7 kg | Fed Pac Reg 1 22.7 kg
MI Bar Bulk 219 1360 kg | Newgel 96 40 kg
Ultracap 107 22.7 kg | Ultrahib 58 208 L
Summary:

The interim chemistry of this waste and its frozen state show no concems for on-site
freeze down and burial. Hydrocarbon levels are very low and although the salt levels are
elevated, they are well below concentrations that will create ‘freeze down’ difficulties, as
indicated by the field assessment. Freeze point depression data for KCL systems indicates
that the average waste will freeze down at -3 to —4 degrees Celsius.






Newpark Environmental Services
General Area Schematic

SITE INFORMATION

Operator: Petro Canada

Date: 3-Sep-(3

Well Name: Nuna [-30

Bottom Hole:

Supervisor: Gordon Laptos

Surface Hole:

Treatment Site:

N

[ Jric

Distances Measured in Metres

12.0m 12m 17m
¥« P #2 < B #3 < B #4
Al A A A
25m
25m 25m 25m
LEGEND
_______________ Fence T ac Access
Road i CA / Contaminated Area
X Sample Points I S Drainage (Slope in %)
Facilities wC Well Centre
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Arctic Assessment Review

SITE INFORMATION

Operator: Petro Canada

Well Name: Nuna I-30

Date: September 03 2003

Bottom Hole:

Supervisor: Gord Laptos

Surface Hole:

SURFACE GROUND CONDITIONS

[v]Wet []Dry [[JFrozen
LANDSCAPE CRITERIA (CONSISTENT WITH OFF-SITE?)
Parameter Capped Sump Lease Site Explain All NO Answers:
1) Drainage [¥]Yes [No []JYes []No
2) Erosion Yes DNO |:]Yes L_—[No
3} Contour [ Yes No l:chs L_—[No
4) Suwbility Yes o Uyes Uio
Explain Any Debris:
5) Debris Uyes Mo Oyes Uno
6) Gravel DYes No I—_—lYes |:]No Clay and native soils elevated on surface. Recently capped sump
as of April 2003
7y Rock |:IYes No l:lYes |:INo
VEGETATION CRITERIA (CONSISTENT WITH OFF-SITE?)
Parameter Capped Sump Lease Site Explain All NO Answers:
1) Species []Yes [v]No [Yes []No Recent well site, area is an elevated clay base virtually no
vegetation has matured on the site.
2) Health |:]Yes No l:chs DNO
3) Density DYes No l:lYes. |:]No
4) Height DYes No l:lYes EINo
5y Cover |:IYes No l:chs DNO
6} Bare Areas |:]Yss No l:lYes |:]No
YEGETATION TYPE
Parameter Capped Sump .Lease Site Comments:
1} Cereal OJ ] Surrounding area has a good cover of natural vegetation
comprised mostly of moss and native grass.
2) Oil Seed L O
3) Forage o [
4) Pasture o [
5) Trees/Bush [ ]
6) Lentil O O
7) _Other [

Arctic Pit Sampling / Sept 2003
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Arctic Assessment Review

SITE INFORMATION

Operator; Petro Canada Well Name: Nuna [-30
Date: September 03 2003 Bottom Hole:
Supervisor: Gord Laptos Surface Hole:

SURFACE GROUND CONDITIONS

[v][Wet [Dry [JFrozen

LANDSCAPE CRITERIA (CONSISTENT WITH OFF-SITE?)

Parameter Capped Sump Lease Site Explain All NO Answers:
1) Drainage [¥]Yes [No []Yes []No
2) Erosion Yes [ No [ Yes [ No
3y  Contour O Yes No ] Yes Ul No
4) Stability Yes [No Uyes Uno
Explain Any Debris:
5) Debris DYCS No |——_lYes l——_INo
6) Gravel O Yes NO |:Ich. |:|N0 Clay and native soils elevated on surface, Recently capped sump
as of April 2003
7) Rock O Yes No O Yes [ No
VEGETATION CRITERIA (CONSISTENT WITH OFF-SITE?)
Parameter Capped Sump Lease Site Explain All NO Answers:
1) Species []Yes No |:|Yes []No Recent well site, area is an elevated clay base virtually no
vegetation has matured on the site.
2} Health O Yes No [ Yes [ No
3) Density O Yes No C Yes C No
4) Height O] Yes No I:lYes; I:lNo
5) Cover O Yes No ] Yes U No
6) Bare Areas O Yes No I:IYes I:|N0
YEGETATION TYPE
Parameter Capped Sump Lease Site Comments;
1) Cereal L] O Surrounding area has a good cover of natural vegetation
comprised mostly of moss and native grass.
2) Oil Seed L O
3) Forage [ Ll
4) Pasture [ O
5) Trees/Bush 1 O
5) Lentil L U
7) _ Other []

Aretic Pit Samnline / Sant 2N07




Newpark Environmental Services

Daily Service Report
SITE INFORMATION
Operator: Petro Canada Date: September 03 2003 Tracking: Province:
Well Name: Nuna I-30 AFE#/ PO# [Jves ] sc
Bottom Hole: Supervisor: Gord Laptos
Surface Hole: Labourer; Lwo L1 48
Treatment Site: Hoe Operator: (] NTeRNAL NWT

DETAILS OF WORK PERFORMED

On September 3, 2003 I flew from Calgary to Inuvik, Once we landed in Inuvik we flew from the airport on Canadian Helicopters to
conduct an on site acquisition of data from in place thermocouples and four (4) data loggers. Data loggers at area #1, #3, & #4 were
function properly. The fourth unit at area #2 proved to be non-functioning due to an installation fauit. The battery pack wire was pinched
by the lid and discharged the battery to the case, most likely no data was collected at all by the unit, Site vegetation appraisal, plus photo
documentation of site and surrounding area conditions.

DISPOSAL METHOD CHARGES FOR NEWPARK PERSONNEL, EQUIPMENT, PRODUCT, ETC.
. Description Qty Price Cost
[J Composting Environmental Supervisor: 0.5 $700.00 $350.00
Construction: || Kilometers: $0.80
Turning: O Environmental Supervisor Subsistence: 0.5 $175.00 $87.50
Monitoring Report [-__] Pre-Site l:l Labourer: $250.00
Event Completed: Labourer Subsistence: $175.00
Wood Fibre Hauled to Site {m3):
Wood Fibre Hauled to Site {1): Pump Rental Including 300 Feet of Hose: $175.00
Loads of Wood Fibre Hauled:
Wood Waste Supplier: Lab Analysis:
U Reclamation ;I
Pre-Site Assessment ProActivate (25Kg sacks): $29.50
Post-Site Assessment ProBioxyl (20L. pails): $96.00
Environmental Supervisor Ticket #
- Company Owned Equipment:
-D Landiill / Facility ALLU Bucket on Third Party Hoe - Hours: $50.00
Volume Hauled Away (m3):
Project Management Fee:
L] Other Professional Services - Hours: $80.00
Total Newpark Daily Costs: $437.50
CHARGES FOR THIRD PARTY EXPENSES (Field Tickets Must Be Atftached)
Vendor Description Ticket # Cost wio GST
Caltronics Communications Ltd.[Petro Canada's Share of Satellite Phone Rental 14121 $41.67
Canadian North Petro Canada's Share of Return Flight From Calgary to Inuvik $509.03
Subtotal 3rd Party Charges: $550.70
3rd Party Handling Charge: $55.07
Total 3rd Party Charges: $605.77
CHARGES DIRECTLY BILLED TO THE OPERATOR
Vendor Description Ticket # Cost w/o GST
Total Direct Billed Charges: $0.00
Total Daily Cost; $1,043.27

Arctic Pit Sampling / Sept 2003







DATALOGGER # 4 ‘
DESCRIPTION : 208116 Petro Canada NUNA Drilling Sump

SAMPLE RATE : 12:00:00 Date Installed: April 24, 20037
PRECISION -DOUBLE- Locaied beyond toe of cap fill, plus air temperature probe
LAST RECORDING: 03/09/03
DATE TIME
MM/DD/YY HH:MM:SS
EBA Temperature Bead Calibration (C) 0.05. 0.04 0.04
Surface Ambient Air
Depth of Thermistor (m) Temperature  3.5m Bm Temperature
04/25/03 ~ . 0:00:00 4/25/03 0:00 -4.60 -8.99 -6.36 -4,86
04/25/03 12:00:00 4/25/03 12:00 2.23 -9.01 -6.41 1.54
04/26/03 0:00:00 4/26/03 0:00 -0.54 -9.06 -6.47 -0.55
04/26/03 12:00:00 4/26/03 12:00 3.38 -9.08 ~-6.52 453
04/27/03 0:00:00 4/27/03 0:00 -2.34 -9.08 -6.52 -2.57
04/27103 12:00:00 4/27/03 12:00 2.55 -9.10 -6.53 411
04/28/03 0:00:00 4/28/03 0:00 -0.80 -9.08 -6.53 -0.67
04/28/03 12:00:00 4/28/03 12:00 4.38 -9.10 -6.56 6.28
04/29/03 0:00:00 4/29/03 0:00 -1.98 -9.10 -6.58 -2.24
04/29/03 12:00:00 4/29/03 12:00 0.94 -9.08 -6.60 0.63
04/30/03 0:00:00 4/30/03 0:00 -1.61 -9.08 -6.60 -1.54
04/30/03 12:00:00 4/30/03 12:00 0.11 -8.99 -6.60 -0.13
05/01/03 0:00:00  5/1/03 0:00 -4,18 -8.61 -6.67 4.23
05/01/03 12:00:00 5/1/03 1200 -1.80 -8.83 -6.63 -1.70
05/02/03 0:00:00  5/2/03 0:00 -6.55 -8.83 -6.67 -6.75
06/02/03 12:00:00 5/2/03 12:00 -2.14 -8.83 -6.67 0.73
06/03/03 0:00:00  5/3/03 0:00 -6.42 -8.81 -6.71 -6.50
06/03/03 12:00:00  5/3/03 12:00 -4.64 -8.77 -6.71 -4.35
05/04/03 0:00:00  5/4/03 0:00 -8.08 -8.72 -6.71 -8.15
05/04/03 12:00:00 5/4/03 12:00 -2.34 -8.68 -6.71 -2.36
05/05/03 0:00:00  5/5/03 0:00 -11.05 -8.65 -6.72 -11.04
05/05/03 12:00:00 5/5/03 12:00 -0.82 -8.61 -6.76 -1.14
05/06/03 0:00:00  5/6/03 0:00 -5.09 -8.54 -6.76 -5.16
05/06/03 12:00:00 5/6/03 12:00 -2.32 -8.50 -6.78 -2.55
05/07/03 0:00:00 5/7/03 0:00 -9.43 -8.47 -6.76 -9.46
05/07/03 12:00:00  5/7/03 12:00 -6.10 -8.42 -6.78 -4.35
05/08/03 0:00:00 5/8/03 0:00 -8.08 -8.36 -6.78 -8.11
05/08/03 12:00:00 5/8/03 12:00 -2.07 -8.31 -6.80 -2.03
05/09/03 0:00;00 5/9/03 0:00 -2.58 -8.27 -6.80 -2.41
05/09/03 12:00:00 5/9/03 12:00 5.74 -8.22 -6.82 7.10
05/10/03 0:00:00  5/10/03 0:00 -6.45 -8.16 -6.84 -6.56
05/10/03 12:00:00 5/10/03 12:00 -3.08 -8.12 -6.86 -3.66
05/11/03 0:00:00 5/11/03 0:00 -3.97 -8.11 -6.86 -4.02
05/11/03 12:00:00 5/11/03 12:00 -2.04 -8.05 -6.84 -1.38
05/12/03 0:00:00 5/12/03 0:00 -8.75 -8.00 -6.86 -6.93
05/12/03 12:00:00 5/12/03 12:00 -2.64 -7.94 -6.86 -2.08
05/13/03 0:00:00 5/13/03 0:00 -5.78 -7.91 -6.89 -5.89
05/13/03 12:00:00 5/13/03 12:00 -2.52 -7.85 -6.86 -2.14
05/14/03 0:00:00  5/14/03 0:00 -5.76 -7.83 -6.89 -5.88
05/14/03 12:00:00 5/14/03 12:00 -5.83 =177 -6.89 -5.88

05/15/03 3:00:00  5/15/03 0:00 -7.62 ~7.76 -6.89 -7.80



06/15/03
05/16/03
05/16/03
05/17/03
05/17/03
05/18/03
05/18/03
05/19/03
06/19/03
05/20/03
06/20/03
05/21/03
06/21/03
05/22/03
06/22/03
05/23/03
06/23/03
06/24/03
05/24/03
06/25/03
05/25/03
06/26/03
06/26/03
05/27/03
05/27103
05/28/03
06/28/03
05/29/03
05/29/03
05/30/03
06/30/03
05/31/03
05/31/03
06/01/03
06/01/03
06/02/03
06/02/03
06/03/03
06/03/03
06/04/03
06/04/03
06/05/03
06/05/03
06/06/03
06/06/03
06/07/03
06/07/03
06/08/03
06/08/03
06/09/03
06/09/03
06/10/03

12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00

5/15/03 12:00
5/16/03 0:00
5/16/03 12:00
5/17/03 .00
5/17/03 12:00
5/18/03 0:00
5/18/03 12:00
5/19/83 0:00
5/19/03 12:00
5/20/03 0:00
5/20/03 12:00
5/21/83 .00
5/21/03 12:00
5/22/03 0:00
5/22/03 12:00
5/23/03 .00
5/23/03 12:00
5/24/63 0:00
5/24/03 12:00
5/25/03 §:00
5/25/03 12:00
5/26/03 400
5/26/03 12:00
5/27/03 0:00
5/27/03 12:00
5/28/03 .00
5/28/03 12:00
5/29/03 0:00
5/29/03 12:00
5/30/G3 0:00
5/30/03 12:00
5/31/063 0:00
5/31/03 12:00
6/1/03 0:00
6/1/03 12:00
6/2/03 0:00
6/2/03 12:00
6/3/03 0:00
6/3/03 12:00
6/4/03 0:00
6/4/03 1200
6/5/03 0:00
6/6/03 12:00
6/6/03 0:00
6/6/03 1200
6/7/02 0:00
6/7/03 12:00
6/8/03 0:00
6/8/03 12:00
6/9/03 0:00
6/9/03 12:00
6/10/03 0:00

-5.99
-8.83
-3.76
-4.64
1.73
-2.72
5.67
3.61
3.83
-0.84
6.51
0.40
2.67
-1.11
1.1
-1.76
-1.01
-5.03
-1.07
-4.50
-0.18
-3.63
1.67
1.32
10.00
8.14
15.39
0.48
6.59
0.40
3.84
-1.16
7.34
3.23
15.38
8.51
942
0.08
7.66
8.70
9.86
4.42
11.11
0.78
3.38
0.76
11.99
7.02
8.59
5.14
12.52
0.47

-7.69
-7.65
-7.63
-7.58
-7.54
-7.50
-7.46
-7.42
Y
-7.35
-7.35
-7.26
-7.24
-7.21
7.7
7.11
741
-7.07
-7.06
-7.03
-6.97
-6.97
-6.89
-6.88
-6.84
-6.80
-6.78
6.72
-6.72
-6.69
-6.67
-6.60
-6.58
-6.56
-6.53
-6.50
6.46
-6.41
-6.37
-6.36
-6.36
-6.32
-6.30
6.24
-6.21
-6.19
-6.17
-6.15
-6.09
-6.07
-6.05
-6.02

-6.89
-6.89
-6.93
-6.89
-6.91
£.89
-6.91
£.91
-6.91
6.89
-6.93
-65.89
-6.91
£6.89
-6.89
-6.88
-6.89
-6.93
-6.88
-6.91
-6.88
£.91
-6.88
-6.88
-6.88
-6.86
-6.88
-6.86
-6.88
-6.86
-6.86
-6.84
-6.86
-6.86
-6.84
-6.84
-6.82
-6.82
-6.80
-6.80
-6.82
-6.80
-6.80
-6.76
-6.78
-6.76
-6.76
-6.78
-6.72
6.73
-6.73
-6.71

-7.19
-9.04
277
-6.77
3.75
-3.94
6.11
3.14
9.18
-0.97
6.54
0.45
2.86
-1.21
1.63
-1.87
-0.40
-5.25
-1.89
-4.53
1.056
-3.84
-0.05
0.51
10.23
8.41
15.71
0.41
6.69
0.41
3.33
-2.45
9.31
2.30
17.64
825
12.21
-0.03
9.69
7.04
14.63
3.75
11.99
0.74
4.09
0.57
14.31
5.71
13.60
4.93
16.27
0.37



06/10/03
06/11/03
06/11/03
06/12/03
06/12/03
06/13/03
06/13/03
06/14/03
06/14/03
06/15/03
06/15/03
06/16/03
06/16/03
06/17/03
06/17/03
06/18/03
06/18/03
06/19/03
06/19/03
06/20/03
06/20/03
06/21/03
06/21/03
06/22/03
06/22/03
06/23/03
06/23/03
06/24/03
06/24/03
06/25/03
06/25/03
06/26/03
06/26/03
06/27/03
06/27/03
06/28/03
06/28/03
06/29/03
06/29/03
06/30/Q3
06/30/03
07/01/03
07/01/03
07/02/03
07/02/03
07/03/03
07/03/03
07/04/03
07/04/03
07/05/03
07/05/03
07/06/03

12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00Q
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00Q
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00

6/10/03 12:00
6/11/03 0:00
6/11/03 12;00
6/12/03 0:00
6/12/03 12:00
6/13/03 0:00
6/13/03 12:00
6/14/03 0:00
6/14/03 12:00
6/15/03 0:00
6/15/03 12:00
6/16/03 0:00
6/16/03 12:00
6/17/03 0:00
6/17/03 12:00
6/18/03 0:00
6/18/03 12:00
6/19/03 0:00
6/19/03 12:00
6/20/03 0:00
6/20/03 12:00
6/21/03 0:00
6/21/03 12:00
6/22/03 0:00
6/22/03 12:00
6/23/03 0:00
6/23/0312:00
6/24/03 0:00
6/24/03 12:00
6/25/03 0:00
6/25/03 12:00
6/26/03 0:00
6/26/03 12:00
6/27/03 0:00
6/27/03 12:00
6/28/03 0:00
6/28/03 12:00
6/29/03 0:00
6/29/03 12:00
6/30/G3 0:00
6/30/03 12:00
7/1/03 0:00
7/1/03 12:00
7/2/03 0:00
7/2/03 12:00
7/3/03 0:00
7/3/03 12:00
7/4103 0:00
7/4/03 12:00
7/5/03 0:00
7756103 12:00
7/6/03 0:00

5.46
-0.24
3.90
-2.01
4.94
0.30
4.54
497
13.24
4.86
7.68
237
5.52
0.28
7.05
0.15
4.85
6.57
6.49
1.27
8.94
4.58
17.30
5.00
13.52
6.86
6.38
542
11.40
9.91
18.71
16.57
20.86
12.20
16.51
12.07
17.80
14.20
22.1
18.88
23.48
19.33
23.13
18.58
2556
18.32
24.83
8.13
15.83
14.82
23.60
19.33

-6.00
-5.96
-5.94
-5.88
~5.90
-5.84
-5.84
-5.81
-5.79
-5.73
-5.70
-5.69
-5.68
-5.68
-5.63
-5.63
-5.59
-5.56
-5.54
-5.62
-5.50
-5.46
-5.46
-5.42
-5.38
-5.36
-5.34
-5.33
-9.33
-5.31
-5.29
-0.27
-5.19
-5.21
-5.19
-6.17
-512
-5.12
-5.08
-5.04
-5.08
-5.00
-4.99
-4.,99
-4.99
-4.95
-4.91
-4.91
-4.91
-4.87
-4.87
-4.83

6.72
-6.71
-6.71
-6.69
-6.71
-6.69
-6.71
-6.69
-6.87
-6.65
-6.65
-6.65
-6.65
-6.63
-6.60
-6.60
-6.58
-6.58
-6.58
-6.56
-6.56
-6.54
-6.56
-6.54
-6.53
-6.62
-6.52
-6.50
-6.52
-6.47
-6.60
-8.50
-6.41
-6.46
-6.46
-6.43
-6.37
6.41
-6.37
-6.36
-6.36
-6.36
-6.36
-6.34
-6.36
-6.32
-6.32
-6.32
-6.34
-6.32
-6.28
-6.26

6.51
-0.33
6.76
-2.98
10.11
-1.50
8.36
0.57
16.38
4.35
7.37
2.46
7.08
-0.29
9.86
.25
7.26
294
10.85
1.15
13.88
3.48
18.50
3.46
14.84
4.51
11.50
2.17
13.12
8.12
2019
14.33
22.43
9.70
18.28
9.93
19.49
13.08
2417
15.70
2483
16.66
22.57
19.46
25.89
18.31
25.42
7.93
18.66
12.25
23.79
17.62



07/06/03
07/07/03
07/07/03
07/08/03
07/08/03
07/09/03
07/09/03
07/10/03
07/10/03
07/11/03
07/11/03
07/12/03
07/12/03
07/13/03
07/13/03
07/14/03
07/14/03
07/15/03
07/15/03
07/16/03
07/16/03
07/17/03
07/17/03
07/18/03
07/18/03
07/19/03
07/19/03
07/20/03
07/20/03
07/21/03
07/21/03
07/22/03
07/22/03
07/23/03
07/23/03
07/24/03
07/24/03
07/25/03
07/25/03
07/26/03
07/26/03
07/27/03
07/27/03
07/28/03
07/28/03
07/29/03
07/29/03
07/30/03
07/30/03
07/31/03
07/31/03
08/01/03

12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00.00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00

7/6/03 12:00
7/7/03 0:00
7/7/03 12:00
7/8/03 0:00
7/8/03 12:00
7/9/03 0:00
7/9/03 12:00
7/10/03 0:00
7/10/03 12:00
7/11/03 0:00
7/11/03 12:00
7/12/03 0:00
7/12/03 12:00
7/13/03 0:00
7/13/03 12:00
7/14/03 0:00
7/14/03 12:00
7/15/03 0:00
7/15/03 12:00
7/16/03 0:00
7/16/03 12:00
7/17/03 0:00
7/117/03 12:00
7/18/03 0:00
7/18/03 12:00
7/19/03 0:00
7/19/03 12:00
7/20/03 0:00
7/20/03 12:00
7/21/03 0:00
7/21/03 12:00
7/22/03 0:00
7/22/03 12:00
7/23/03 0:00
7/23/03 12:00
7/24/03 0:00
7/24/03 12:00
7/25/03 0:00
7/25/03 12:00
7/26/03 0:00
7/26/03 12:00
7/27/03 0:00
7/27/03 12:00
7/28/03 0:00
7/28/03 12:00
7/29/03 0:00
7/29/03 12:00
7/30/03 0:00
7/30/03 12:00
7/31/03 0:00
7/31/03 12:00
8/1/03 0:00

21.28

13.05.

8.16
6.16
11.05
6.56
11.57
6.95
13.48
13.42
12.06
11.75
16.55
9.91
9.20
8.17
18.16
9.08
8.76
5.37
6.83
5.34
7.04
8.00
12.52
11.55
15.563
9.46
23.90
16.57
24.81
156.68
21.61
15.34
15.78
10.46
19.67
17.12
11.81
11.39
8.78
6.48
12.26
4.78
6.29
b.44
18.95
8.186
7.87
5.44
8.30
4.31

-4.82
-4.80
-4.78
-4.76
-4.76
-4.74
-4.74
-4.66
-4.66
-4.66
-4.65
-4.63
-4.63
-4.59
-4.57
-4.55
-4.48
-4.51
-4.49
-4.49
-4.47
-4.45
-4.42
-4.42
-4.38
-4.37
-4.35
-4.35
-4.31
-4.31
-4.29
-4.27
-4.27
-4.27
-4.24
-4.21
-4.19
-4.17
-4.17
-4.15
-4.13
-4.13
-4
-4.09
-4.07
-4.07
-4.03
-4.00
-4.03
-3.89
-3.98
-3.98

-6.24
-6.28
-6.24
-6.24
-6.24
-6.24
-6.24
-6.20
-6.20
-6.20
-6.19
-6.17
-6.19
-6.15
-6.15
-6.13
-6.07
-6.11
-6.09
-6.09
-6.09
£.07
-6.06
-6.05
-6.03
-6.03
-6.02
-6.02
-5.88
-6.02
-5.98
-5.94
-5.94
-6.00
-5.98
-5.96
-5.96
-5.94
-5.94
-5.90
-5.88
-5.90
-5.88
-5.88
-5.85
-5.84
-5.79
-5.83
-5.83
-5.81
-5.81
-5.77

21.01
12.82
8.61
6.33
10.64
6.35
11.64
5.88
19.98
10.25
11.66
9.69
16.73
9.97
11.82
8.186
26.35
9.18
8.91
5.66
6.90
5.06
6.67
8.14
12.95
9.35
17.93
8.20
25.30
14.77
27.89
14.99
27.42
15.31
16.46
10.33
21.58
17.29
11.96
11.50
8.95
6.24
15.20
4.93
6.27
5.41
19.53
8.11
7.80
5.39
12.39
415



08/01/03
08/02/03
08/02/03
08/03/03
08/03/03
08/04/03
08/04/03
08/05/03
08/05/03
08/06/03
08/06/03
08/07/03
08/07/03
08/08/03
08/08/03
08/09/03
08/09/03
08/10/03
08/10/03
08/11/03
08/11/03
08/12/03
08/12/03
08/13/03
08/13/03
08/14/03
08/14/03
08/15/03
08/15/03
08/16/03
08/16/03
08/17/03
08/17/03
08/18/03
08/18/03
08/19/03
08/19/03
08/20/03
08/20/03
08/21/03
08/21/03
08/22/03
08/22/03
08/23/03
08/23/03
08/24/03
08/24/03
08/25/03
08/25/03
08/26/03
08/26/03
08/27/03

12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
(:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00

8/1/03 12:00
8/2/03 0:00
8/2/03 12:00
8/3/03 0:00
8/3/03 12:00
8/4/03 0:00
8/4/03 12:00
8/5/03 0:00
8/5/03 12:00
8/6/03 0:00
8/6/03 12:00
8/7/03 0:00
8/7/03 12:00
8/8/03 0:00
8/8/03 12:00
8/9/03 0:00
8/9/03 12:00
8/10/03 0:00
8/10/03 12:00
8/11/03 0:00
8/11/03 12:00
8/12/03 0:00
8/12/03 12:00
8/13/03 0:00
8/13/03 12:00
8/14/03 0:00
8/14/03 12:00
8/15/03 0:00
8/15/03 12:00
8/16/03 0:00
8/16/03 12:00
8/17/03 0:00
8/17/03 12:00
8/18/03 0.00
8/18/03 12:00
8/19/03 0:00
8M9/03 12:00
8/20/03 0:00
8/20/03 12:00
8/21/03 0:00
8/21/03 12:00
8/22/03 0:00
8/22/03 12:00
8/23/03 0:00
8/23/03 12:00
8/24/03 0:00
8/24/03 12:00
8/25/03 0:00
8/25/03 12:00
8/26/03 0:00
8/26/03 12:00
8/27/03 0:00

12.19
6.89
13.73
7.84
17.56
7.34
12.14
9.44
3.73
1.90
9.50
5.89
422
0.74
2.07
6.69
18.00
10.46
12.36
11.59
410
1.59
5.54
5.37
6.42
6.356
12.56
10.99
19.51
14.47
17.28
8.33
7.93
4.32
9.46
3.37
7.34
229
8.61
6.06
8.57
6.51
14.47
b.62
6.93
7.40
14.07
4.52
6.20
5,99
12.19
8.30

-3.98
-3.96
-3.96
-3.92
-3.88
-3.88
-3.90
-3.86
-3.86
-3.84
-3.81
-3.81
-3.81
-3.80
-3.77
-3.75
-3.75
-3.74
-3.71
-3.71
-3.68
-3.68
-3.65
-3.65
-3.65
-3.64
-3.64
-3.64
-3.59
-3.61
-3.61
-3.59
-3.54
-3.54
-3.54
-3.52
-3.52
-3.49
-3.50
-3.49
-3.46
-3.48
-3.46
-3.46
-3.44
-3.42
-3.42
-3.40
-3.38
-3.38
-3.38
-3.36

-5.79
-5.77
-5.79
-9.73
-5.69
-56.73
-5.73
-5.70
-5.70
-5.68
-5.68
-5.68
-5.68
-5.68
-5.68
-b.68
-b.65
-b.65
-5.61
-5.63
-5.61
-5.61
-5.69
-5.569
-5.569
-6.69
-5.64
-5.54
-5.51
-5.52
-5.51
-5.51
-5.50
-5.50
-5.50
-5.48
-5.48
-5.44
-5.46
-5.44
-5.39
-5.44
-5.39
-b.42
-5.39
-5.38
-5.36
-5.36
-5.36
-5.34
-5.34
-5.33

13.14
6.88
16.52
7.95
17.90
7.26
13.47
9.70
3.61
1.88
9.70
6.15
463
0.90
2.15
6.83
2060
10.41
12.01
11.60
3.66
1.54
10.17
5.43
7.29
6.37
15.82
11.17
23.74
14.54
23.14
8.28
8.04
4.33
9.18
3.52
7.13
2.34
7.79
6.07
8.28
6.69
15.45
5.63
6.40
7.41
15.35
4.68
5.66
6.09
12.81
8.27



08/27/03
08/28/03
08/28/03
08/29/03
08/29/03
08/30/03
08/30/03
08/31/03
08/31/03
09/01/03
08/01/03
09/02/03
09/02/03
09/03/03
09/03/03

12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00

8727103 12:00
8/28/03 0:00
8/28/03 12:00
8/29/03 0:00
8/29/03 12:00
8/30/03 0:00
8/30/03 12:00
8/31/03 0:00
8/31/03 12:00
9/1/03 0:00
9/1/03 12:00
9/2/03 0:00
9/2/03 12:00
9/3/03 0:00
9/3/03 12:00

9.17
4.97
7.52
573
9.00
3.35
13.05
11.39
17.18
3.86
4.97
3.51
14,20
8.79
9.64

-3.34
-3.34
-3.32
-3.32
-3.31
-3.31
-3.31
-3.31
-3.29
-3.27
-3.27
-3.25
-3.25
-3.24
-3.24

-5.33
-5.33
-6.33
-5.33
-5.31
-5.29
-5.31
-5.29
-5.25
-5.27
-5.27
-5.22

-5.22.

-5.21
-5.21

9.59
4.95
7.35
5.69
15.33
3.33
14.37
11.47
17.93
3.78
4.47
3.46
16.73
8.89
9.51






DATALOGGER #: 130
DESCRIPTION ; 2020232
File Type : 836 2211000 323
SAMPLE RATE : 12:00:00
PRECISION -DOUBLE-

LAST RECORDING: 03/09/03
DATE TIME

MM/DDYY HH:MM:SS

EBA Temperature Bead Calibration {C)

Depth of Thermistor (m)

04/25/03 (:00:00
04/256/03 12:00:00
04/26/03 0:00:00
04/26/03 12:00:00
04/27103 0:00:00
04/27/03 12:00:00
04/28/03 0:00:00
04/28/03 12:00:00
04/29/03 0:00:00
04/29/03 12:00:00
04/30/03 0:00:00
04/30/03 12:00:00
05/01/03 0:00:00
05/01/03 12:00:00
05/02/03 0:00:00
05/02/03 12:00:00
05/03/03 0:00:00
05/03/03 12:00:00
05/04/03 0:00:00
05/04/03 12:00:00
05/05/03 0:00:00
056/05/03 12:00:00
05/06/03 (3:00:00
05/06/03 12:00:00
05/07/03 (:00:00
05/07/03 12:00:00
05/08/03 0:00:00
05/08/03 12:00:00
05/09/03 0:00:00
05/09/03 12:00:00
05/10/03 0:00:00
05/10/03 12:00:00
05/11/03 0:00:00
05/11/03 12:00:00
05/12/33 0:00:00
056/12/03 12:00:00
(5/13/03 0:00:00
06/13/03 12:00:00
05114103 0:00:00
(5/14/03 12:00:00

4/25103 0:00
4/25/03 12:00
4126103 0:00
4/26/03 12:00
4/27/03 0:00
4/27/03 12:00
4/28/03 0:00
4/28/33 12:00
4/29/03 0:00
4/29/03 12:00
4/30/03 0:00
4/30/03 12:00
5/1/03 0:00
5/1/03 12:00
5/2/03 0:00
5/2/03 12:00
5/3/03 0:00
5/3/03 12:00
5/4/03 0:00
5/4/03 12:00
5/5/03 0:00
5/6/03 12:00
5/6/03 0:00
5/6/03 12:00
5/7/03 0:00
5/7/03 12:00
5/8/03 0:00
5/8/03 12:00
5/9/03 0:00
5/9/03 12:00
5/10/03 0:00
5/10/03 12:00
5/11/03 0:00
5/11/03 12:00
5/12/03 0:00
512103 12:00
5/13/03 0:00
5/13/03 12:00
5/14/03 0:00
5/14/03 12:00

Petro Canada NUNA Drilling Sump
Date Installed: April 24, 2003
Control Sample

0.02 0.03 0.02
Surface
Temperature 2.5m 5m
-1.32 -8.85 -4.00
-0.61 -9.63 -5.92
-1.28 -9.63 -6.02
-0.21 -9.56 -5.98
-0.53 -9.43 -5.93
-0.17 -8.30 -5.87
-0.21 -9.20 -5.86
-0.14 -9.05 -5.81
-0.01 -8.96 -5.77
-0.15 -8.84 -5.72
-0.22 -8.71 -5.70
-0.22 -8.60 -5.70
-0.27 -8.43 -5.67
-0.35 -7.84 -5.63
-1.28 -6.94 -5.58
-2.61 -6.48 -5.54
-2.22 -6.33 -5.52
-3.40 -6.20 -5.50
-3.33 -6.10 -5.46
-4.47 -6.10 -5.41
-3.94 -6.01 -5.36
-5.92 -8.03 -5.35
-2.88 -5.62 -5.33
-1.24 -3.49 -5.29
-2.67 -2.52 -5.24
-4.90 -2.39 -5.21
-4.31 -2.54 -5.19
-5.01 -2.80 517
-2.63 -2.99 -5.16
-1.35 -2.54 -5.14
-1.26 -1.96 -5.10
-0.71 -1.67 -5.06
-3.94 -1.52 -5.04
-3.31 -1.45 -5.02
-2.20 -1.45 -5.01
-3.61 -1.45 -4.99
-2.67 -1.52 -4.99
-2.92 -1.55 -4.95
-2.69 -1.63 -4.93
-3.03 -1.67 -4.89



05/15/03
05/15/03
05/16/03
05/16/03
056/17/03
05/17103
(5/18/03
05/18/03
05/19/03
05/19/03
05/20/03
05/20/03
06/21/03
05/21/03
05/22/03
05/22/03
05/23/03
05/23/03
06/24/03
06/24/03
05/25/03
05/25/03
05/26/03
05/26/03
05/27/03
06/27/03
05/28/03
05/28/03
05/29/03
05/29/03
-05/30/03
05/30/03
05/31/03
05/31/03
06/01/03
06/01/03
06/02/03
06/02/03
06/03/03
06/03/03
06/04/03
06/04/03
06/05/03
06/05/03
06/06/03
06/06/03
06/07/03
06/07/03
06/08/03
06/08/03
06/09/03
06/09/03

0:00:00
12:00:00
0-:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00

5/15/03 0:00
5/15/03 12:00
5/16/03 0:00
5/16/03 12:00
5/17/03 0:00
5/17/03 12:00
5/18/03 0:00
5/18/03 12:00
5/19/03 0:00
5/15/03 12:00
5/20/03 0:00
5/20/03 12:00
5/21/03 0:00
5/21/03 12:00
5/22/03 0:00
5/22/03 12:00
5/23/03 0:00
5/23/03 12:00
5/24/03 0.00
5/24/03 12:00
5/25/03 0:00
5/25/03 12:00
5/26/03 0:00
5/26/03 12:00
5/27/03 0:00
5/27/03 12:00
5/28/03 0:00
5/28/03 12:00
5/29/03 0:00
5/29/03 12.00
5/30/03 0:00
5/30/03 12:00
5/31/03 0:00
5/31/03 12,00
6/1/03 0:00
6/1/03 12:00
6/2/03 0:00
6/2/03 12:00
6/3/03 0:00
6/3/03 12:00
6/4/03 0:00
6/4/03 12:00
6/5/03 0:00
6/5/03 12:00
6/6/03 0:00
6/6/03 12.00
6/7/03 0:00
6/7/03 12:00
6/8/03 0:00
6/8/03 12:00
6/9/03 0:00
6/8/03 12:00

-3.90
-3.92
-3.79
-4.09
-2.65
-1.01
-1.12
-0.38
0.02
0.58
292
0.11
1.29
0.44
1.60
-0.17
0.01
-0.14
-0.14
-0.51
-1.48
-2.61
-0.81
-0.34
-0.49
-0.14
3.06
413
8.80
1.02
410
0.73
3.22
-0.10
1.68
1.72
11.05
8.54
10.07
1.58
8.90
6.32
11.49
3.75
11.58
1.68
4.49
1.82
12.16
8.16
11.16
5.01

-1.67
-1.78
-1.76
-1.83
-1.84
-1.88
-1.83
-1.80
-1.93
-1.94
-1.96
-1.96
-1.88
-1.98
-2.00
-2.00
-2,00
-2.01
-2.00
-2.01
-2.03
-2.01
-2.06
-2.05
-2.06
-2.08
-2.09
-2.08
-213
-2.11
-2.09
-2.11
-2.15
-2.13
-2.156
-2.13
2.1
-2.09
-2.13
2.1
-2.13
-2.13
-2.15
-2.11
-2.15
-2.15
-2.15
-2.156
-2.15
-2.13
-2.13
-2.13

-4.87
-4.87
-4.80
-4.74
-4.70
-4.68
-4.68
-4.67
-4.67
-4.63
-4.61
-4.57
-4.67
-4.63
-4.59
-4.57
-4.51
-4.50
-4.44
-4.44
-4.43
-4.40
-4.43
-4.39
-4.39
-4.37
-4.39
-4.33
-4.34
-4 37
-4.40
-4.43
-4.44
-4.43
-4.43
-4.43
-4.40
-4.39
-4.39
-4.34
-4.33
-4.33
-4.33
-4.29
-4.31
-4.27
-4.26
-4.23
-4.21
-4.19
-4.17
-4.19



06/10/03
06/10/03
06/11/03
06/11/03
06/12/03
06/12/03
06/13/03
06/13/03
06/14/03
06/14/03
06/15/03
06/15/03
06/16/03
06/16/03
06/17/03
06/17/03
06/18/03
06/18/03
06/19/03
06/19/03
06/20/03
06/20/03
06/21/03
06/21/03
06/22/03
06/22/03
06/23/03
06/23/03
06/24/03
06/24/03
06/25/03
06/25/03
06/26/03
06/26/03
06/27/03
06/27/03
06/28/03
06/28/03
06/29/03
06/29/03
06/30/03
(6/30/03
07/01/03
07/01/03
(7/02/03
07/02/03
07/03/Q3
07/03/03
07/04/03
07/04/03
07/05/03
. 07/05/03

(:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
(:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00

6/10/03 0:00
6/10/03 12:00
6/11/03 0:00
6/11/03 12:00
6/12/03 4:00
6/12/03 12:00
6/13/03 0:00
6/13/03 12:00
6/14/03 0:00
6/14/03 12:00
6/15/03 0:00
6/15/03 12:00
6/16/03 0:00
6/16/03 12:00
6/17/03 0:00
6/17/03 12:00
6/18/03 0:00
6/18/03 12:00
6/19/03 0:00
6/19/03 12:00
6/20/03 0:00
6/20/03 12:00
6/21/03 0:00
6/21/03 12:00
6/22/03 0:00
6/22/03 12:00
6/23/03 0:00
6/23/03 12:00
6/24/03 0:00
6/24/03 12:00
6/25/03 0:00
6/25/03 12:00
6/26/03 0:00
6/26/03 12:00
6/27/03 0:00
6/27/03 12:00
6/28/03 0:00
6/28/03 12:00
6/29/03 0:00
6/29/03 12:00
6/30/03 0:00
6/30/03 12:00
7/1/03 0:00
7/1/03 12:00
7/2/03 0:00
7/2/03 12:00
7/3/03 0:00
7/3/03 12:00
7/4/03 0:00
7/4/03 12:00
715103 0:00
7/5/03 12:00

10.87
0.94
6.86

0.17
1.88

-0.65
510

-0.39
2.80
1.53

13.91
525
6.23
3.04
7.20
1.10
9.88
0.63
7.70
3.63
8.68
1.43

11.92
5.15

19.30

© 527

14.73
6.99
9.88
3.48

11.47
8.36

18.60

15.01

20.57

10.38

16.79

10.27

18.47

13.82

2280

16.31

2510

17.09

23.19

19.74

27.01

18.66

2627
8.46

17.97

13.14

-2.15
-2.15
-2.13
-2.15
-213
-2.13
-2.11
-2.13
-2.09
-2.11
213
-2.11
-2.08
-2.13
-2.09
-2.11
-2.09
-2.08
-2.08
-2.09
-2.06
-2.06
-2.05
-2.05
-2.05
-2.03
-2.06
-2.03
-2.01
-2.03
-2.00
-2.00
-2.00
-2.00
-1.98
-1.96
-1.98
-1.94
-1.94
-1.96
-1.93
-1.90
-1.93
-1.88
-1.88
-1.86
-1.86
-1.84
-1.83
-1.80
-1.80
-1.78

-4.17
-4.17
-4.15
-4.16
-4.13
-4.13
-4.11
-4.11
-4.08
-4.09
-4.11
-4.09
-4.07
-4.07
-4.07
-4.05
-4.05
-4.02
-4.02
-4.02
-4.02
-4.00
-4.00
-4.01
-4.00
-4.00
-4.00
-4.00
-3.98
-4.00
-3.98
-3.98
-3.96
-3.98
-3.94
-3.94
-3.96
-3.92
-3.92
-3.96
-3.90
-3.90
-3.92
-3.88
~-3.90
-3.90
-3.88
-3.88
-3.88
-3.88
-3.88
-3.88



07/06/03
07/06/03
07/07/03
07/07/03
(7/08/03
07/08/03
07/09/03
(7/09/03
07/10/03
07/10/03
07/11/03
07/11/03
07112103
07/12/03
07/13/03
07/13/03
07/14/03
07/14/03
07/15/03
07/15/03
07/16/03
07M6/03
07/117/03
07M17/03
07/18/03
07/18/03
07/19/03
07/19/03
07/20/03
07/20/03
07/21/03
07/21/03
07/22/03
07/22/03
07/23/03
07/23/03
07/24/03
07/24/03
07/25/03
07/25/03
(7/26/03
07/26/03
07/27/03
07127103
(7/28/03
07/28/03
-07/29/03
07/29/03
07/30/03
07/30/03
07/31/03
07/31/03

0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
(:00:00
12:00:00
(:00.00
12:00:00
(:00:00
12:00:00
(:00:00
12:00:00
:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
(:00:00
12:00:00

7/6/03 0:00
7/6/03 12:00
7/7/03 0:00
7/7/03 12:00
7/8/03 0:00
7/8/03 12:00
7/9/03 0:00
7/9/03 12:00
7/10/03 0:00
7/10/03 12:00
7/11/03 0:00
7/11/03 12:00
7/12/03 0:00
7/12/03 12:00
7/13/03 0:00
7/13/03 12:00
7114/03 0:00
7/14/03 12:00
7/15/03 0:00
7/15/03 12:00
7/16/03 0:00
7/16/03 12:00
7/17/03 0:00
7/M7/03 12:00
7/18/03 0:00
7/18/03 12:00
7/19/03 0:00
7/19/03 12:00
7/20/03 0:00
7/20/03 12:00
7/21/03 0:00
7/21/03 12:00
7/22/03 0:00
7122103 12:00
7/23/03 0:00
7/23/03 12:00
7/24/03 0:00
7/24/03 12:00
7/25/03 0:00
7/25/03 12:00
7/26/03 0:00
7/26/03 12:00
7127103 0.00
7/27/03 12:00
7/28/03 0:00
7/28/03 12:00
7/29/03 0:00
7/29/03 12:00
7/30/03 0:00
7/30/03 12:00
7131103 0:00
7/31/03 12:00

25.08
18.17
22.42
13.80
8.43
6.21
9.88
6.99
11.88
7.12
16.60
10.11
10.64
9.93
17.70
10.03
9.85
8.40
18.56
9.38
8.69
5.66
6.74
531
6.62
8.52
11.67
10.54
14.33
9.14
23.41
15.67
2518
16.48
22.88
15.77
15.93
11.19
18.29
17.29
12.95
10.94
8.95
6.46
12.11
5.03
5.89
5.34
18.77
8.32
7.24
5.34

-1.76
-1.74
-1.74
-1.72
-1.67
-1.67
-1.67
-1.85
-1.63
-1.63
-1.59
-1.61
-1.59
-1.57
-1.59
-1.55
-1.16
-1.29
-1.27
-1.29
-1.29
-1.29
-1.31
-1.31
-1.33
-1.34
-1.34
-1.34
-1.34
-1.35
-1.35
-1.33
-1.37
-1.34
-1.34
-1.34
-1.35
-1.34
-1.34
-1.34
-1.34
-1.35
-1.34
-1.33
-1.34
-1.34
-1.34
-1.33
-1.33
-1.34
-1.31
-1.34

-3.84
-3.84

- -3.84

-3.86
-3.83
-3.83
-3.83
-3.82
~3.79
-3.82
-3.79
-3.79
-3.79
-3.77
-3.79
-3.79
-3.76
-3.73
-3.73
-3.73
-3.73
-3.72
-3.70
-3.72
-3.72
-3.72
-3.72
-3.70
-3.70
-3.70
-3.67
-3.66
-3.70
-3.66
-3.66
-3.66
-3.66
-3.66
-3.64
-3.64
-3.64
-3.66
-3.63
-3.61
-3.64
-3.63
-3.61
-3.59
-3.59
-3.61
-3.56
-3.69



08/01/03
08/01/03
08/02/03
08/02/03
08/03/03
08/03/03
08/04/03
08/04/03
08/05/03
08/05/03
08/06/03
08/06/03
08/07/03
08/07/03
08/08/03
08/08/03
08/05/03
08/09/03
08/10/03
08/10/03
08/11/03
08/11/03
08/12/03
08/12/03
08/13/03
08/13/03
08/14/03
08/14/03
08/15/03
08/15/03
08/16/03
08/16/03
08/17/03
08/17/03
36/18/03
08/18/03
08/19/03
08/19/03
08/20/03
08/20/03
08/21/03
08/21/03
08/22/03
08/22/03
08/23/03
08/23/03
08/24/03
08/24/03
0825/03
08/25/03
08/26/03
08/26/03

0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00

8/1/03 0:00
8/1/03 12:00
8/2/03 0:00
8/2/03 12:00
8/3/03 0:00
B/3/03 12:00
8/4/03 0:00
8/4/03 12:00
8/5/03 0:00
8/5/03 12:00
8/6/03 0:00
8/6/03 12:00
8/7/03 0:00
8/7/03 12:00
8/8/03 0:00
B/8/03 12:00
8/9/03 0:00
8/9/03 12:00
8/10/03 0:00
8/10/03 12:00
8/11/03 0:00
8/11/03 12:00
8/12/03 0:00
8/12/03 12:00
8/13/03 0:00
8/13/03 12:00
8/14/03 0:00
8/14/03 12:00
8/15/03 0:00
8/15/03 12:00
8/16/03 0:00
8/16/03 12:00
8/17/03 0:00
8/17/03 12:00
8/18/03 0:00
8/18/03 12:00
8/19/03 0:00
8/18/03 12:00
8/20/03 0:00
8/20/03 12:00
8/21/03 0:00
8/21/03 12:00
8/22/03 0:00
8/22/03 12:00
8/23/03 0:00
8/23/03 12:00
8/24/03 0:00
8/24/03 12:00
8/25/03 0:00
8/25/03 12:00
8/26/03 0:00
8/26/03 12:00

10.38
5.33
12.17
7.01
14.39
7.82
17.74
7.62
12.27
9.27
4.45
2.01
8.32
6.83
5.38
0.59
2.07
6.30
17.97
10.74
10.09
11.83
3.96
1.66
6.35
5.47
6.86
6.26
12.69
11.23
18.72
14.51
18.79
8.50
7.90
4.43
B.56
3.77
6.53
2.36
7.92
6.16
8.32
6.45
14.17
6.19
6.18
7.16
13.72
4.61
559
6.00

-1.

33

-1.29

-1.

31

-1.29

-1.
-1.

33
31

-1.27
-1.29
-1.29
-1.31
-1.31
-1.28
-1.27
-1.27
-1.29
-1.27

1.
-1
-1
-1.
-1
-1
-1.

27
25
31
29
27
25
27

-1.23
-1.23
-1.25
-1.23
-1.21

-1.

23

-1.23
-1.23
-1.25

-1.

19

-1.21

-1.

19

-1.21

-1
-1

19
19

-1.21

-1.
-1.
-1,
-1,
-1.
A9
-1,
A3
15
-1
16
-1,
13

-1

-1
-1

-1

-1

19
18
16
18
16

15

16

15

-3.56
-3.54
-3.54
-3.52
-3.56
-3.54
-3.51
-3.51
-3.51
-3.62
-3.51
-3.50
-3.50
-3.50
-3.50
-3.48
-3.48
-3.48
-3.51
-3.50
-3.48
-3.46
-3.46
-3.42
-3.44
-3.44
-3.42
-3.40
-3.42
-3.40
-3.40
-3.42
-3.38
-3.38
-3.36
-3.36
-3.36
-3.34
-3.36
-3.36
-3.34
-3.33
-3.34
-3.34
-3.38
-3.33
-3.33
-3.33
-3.33
-3.33
-3.33
-3.31



08/27/03
08/27/03
08/28/03
08/28/03
08/29/03
08/29/03
08/30/03
08/30/03
08/31/03
08/31/03
09/01/03
09/01/03
09/02/03
09/02/03
09/03/03
09/03/03

0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
(:00:00
12:00:00

8/27/03 0:00
8/27/03 12:00
8/28/03 0:00
8/28/03 12:00
8/29/03 0:00
8/28/03 12:00
8/30/03 0:00
8/30/03 12:Q0
8/31/03 0:00
8/31/03 12:00
9/1/03 0:00
9/1/03 12:00
9/2/03 0:00
9/2/03 12:00
9/3/03 0:00
9/3/03 12:00

12.03
8.59
8.81
5.19
6.62
6.02

10.11
3.41

12.94

11.39

15.35
4.19
4.63
3.81

13.83
9.13

-1.13
-1.13
-1.15
-1.15
-1.16
-1.11
-1.15
-1.13
-1.15
-1.13
-1.15
-1.13
-1.13
-1.13
-1.13
-1.11

-3.31
-3.31
-3.33
-3.31
-3.33
-3.29
-3.31
-3.29
-3.31
-3.29
-3.29
-3.27
-3.27
-3.26
-3.27
-3.26



" *SERID=TTAYLOR JOB=155 QUEUE=GE-TEST DATE=4/8/2004 TIME=4:07:10 PM
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DATALOGGER #: 4

DESCRIPTION : 206116 Petro Canada NUNA Drilling Sump
SAMPLE RATE : 12:00:00 Date Installed: April 24, 20037
PRECISION -DOUBLE- Located beyond toe of cap fill, plus air temperature probe
LAST RECORDING: 03/09/03
DATE TiIME
MM/DDfYY HH:MM:SS
EBA Temperature Bead Calibration (C) 0.05 0.04 0.04
Surface Ambient Air
Depth of Thermistor (m) Temperature  3.5m 6m Temperature
04/25/03 0:00:00 4/25/03 0:00 -4.60 -8.99 -6.36 -4.86
04/25/03 12:00:00 4/25/03 12:00 2.23 -9.01 -6.41 1.54
04/26/03 0:00:00 4/26/03 0:00 -0.54 -9.06 -6.47 -0.55
04/26/03 12:00:00 4/26/03 12:00 3.38 -9.08 -6.52 4.53
04/27/03 0:00:00 4/27/03 0:00 -2.34 -9.08 -6.52 -2.57
04/27/03 12:00:00 4/27/03 12:00 2.65 -9.10 -6.53 4.11
04/28/03 0:00:00  4/28/03 0:00 -0.80 -9.08 -6.53 -0.67
04/28/03 12:00:00 4/28/03 12:00 4,38 -9.10 -6.56 6.28
04/29/03 0:00:00 4/29/03 0:00 -1.98 -9.10 -6.58 -2.24
04/29/03 12:00:00 4/29/03 12:00 0.94 -9.08 -6.60 0.63
04/30/03 0:00:00 4/30/03 0:00 -1.61 -9.08 -6.60 -1.54
04/30/03 12:00:00 4/30/03 12:00 0.1 -8.99 -6.60 -0.13
05/01/03 0:00:00  5/1/03 0:00 -4.18 -8.61 -6.67 -4.23
05/01/03 12:00:00 &/1/03 12:00 -1.80 -8.83 -6.63 -1.70
05/02/03 0:00:00 5/2/03 0:00 -6.55 -8.83 -8.67 -6.75
05/02/03 12:00:00 5/2/03 12:00 -2.14 -8.83 -6.67 0.73
05/03/03 0:00:00 5/3/03 0:00 -6.42 -8.81 -6.71 -6.50
05/03/03 12:00:00 &/3/03 12:00 -4.64 -8.77 -8.71 -4.35
05/04/03 0:00:00 5/4/03 0:00 -8.08 -8.72 -8.71 -8.15
05/04/03 12:00:00 5/4/03 12:00 -2.34 -8.68 -6.71 -2.36
05/05/03 0:00:00 5/5/03 0:00 -11.05 -8.65 -6.72 -11.04
05/05/03 12:00:00  &/5/03 12:00 -0.82 -8.61 -6.76 -1.14
05/06/03 0:00:00 5/6/03 0:00 -5.09 -8.54 -6.76 -5.18
05/06/03 12:00.00 5/6/03 12.00 -2.32 -8.50 -6.78 -2.55
05/07/03 0:00:00 5/7/03 0:00 -9.43 -8.47 -6.76 -9.46
05/07/03 12:00:00 &5/7/03 12:00 -6.10 -8.42 -6.78 -4.35
05/08/03 0:00:00 5/8/03 0:00 -8.08 -8.36 -6.78 -8.11
05/08/03 12:00:00 ©&/8/03 12:00 -2.07 -8.31 -6.80 -2.03
05/09/03 0:00:00 5/9/03 0.00 -2.58 -8.27 -6.80 -2.41
05/09/03 12:00:00 5/9/03 12:00 574 -8.22 -6.82 7.10
05/10/03 0:00:00 5/10/03 0:00 -6.45 -8.16 -6.84 -6.56
05/10/03 12:00:00 5/10/03 12:00 -3.08 -8.12 -6.86 -3.66
05/11/03 0:00:00 5/11/03 0:00 -3.97 -8.11 -6.86 -4.02
05/11/03 12:00:00 5/11/03 12:00 -2.04 -8.05 -6.84 -1.38
05112/03 0:00:00 5/12/03 0:00 -£.75 -8.00 -6.86 -6.93
05/12/03 12:00:00 5/12/03 12:00 -2.64 -7.94 -6.86 -2.08
05M13/03 0:00:00 5/13/03 0:00 -5.78 -7.91 -6.89 -5.89
05/13/03 12:00:00 5/13/03 12:00 -2.52 -7.85 -6.86 -2.14
05/14/03 0:00:00 5/14/03 0:00 -5.76 -7.83 -6.89 -5.88
05/14/03 12:00:00 5/14/03 12:00 -5.83 =777 -6.89 -5.88

05/15/03 0:00:00 5/15/03 0:00 -7.62 -71.78 -6.89 -7.80



06/15/03
05/16/03
05/16/03
05/17/03
05M17/03
05/18/03
05/18/03
05/19/03
05/19/03
05/20/03
05/20/03
05/21/03
05/21/03
056/22/03
05/22/03
05/23/03
05/23/03
05/24/03
05/24/03
05/25/03
05/25/03
05/26/03
05/26/03
05/27/03
05/27/03
05/28/03
05/28/03
05/29/03
05/28/03
05/30/03
056/30/03
05/31/03
05/31/03
06/01/03
06/01/03
06/02/03
06/02/03
06/03/03
06/03/03
06/04/03
06/04/03
06/05/03
06/05/03
06/06/03
06/06/03
06/07/03
06/07/03
06/08/03
06/08/03
06/09/03
06/09/03
06/10/03

12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00

5/15/03 12:00
5/16/03 0:00
5/16/03 12:00
5/17/03 0:00
5/17103 12:00
5/18/03 0:00
5/18/03 12:00
519103 0:00
5/18/03 12:00
5/20/03 0:00
5/20/03 12:00
5/21/03 0:00
5/21/03 12:00
5/22/03 0:00
5/22/03 12:00
5/23/03 0:00
5/23/03 12:00
5/24/03 0:00
5/24/03 12:00
5/25/03 0:00
5/25/03 12:00
5/26/03 0:00
5/26/03 12:00
5/27/03 0:00
5/27/03 12:00
5/28/03 0:00
5/28/03 12:00
5/29/03 0:00
5/29/03 12:00
5/30/03 0:00
5/30/03 12:00
5/31/03 0:00
5/31/03 12:00
6/1/03 0:00
6/1/03 12:00
6/2/03 0:00
6/2/03 12:00
6/3/03 0:00
6/3/03 12.00
6/4/03 0:00
6/4/03 12:00
6/5/03 0:00
6/5/03 12:00
6/6/03 0:00
6/6/03 12:00
6/7/03 0:00
6/7/03 12:00
6/8/03 0:00
6/8/03 12:00
6/9/03 0:00
6/9/03 12:00
6/10/03 0:00

-5.99
-8.83
-3.76
-4.64
1.73
-2.72
5.57
3.61
3.83
-0.84
6.51
0.40
2.67
-1.11
1.11
-1.76
-1.01
-5.03
-1.07
-4.50
-0.18
-3.63
1.67
1.32
10.00
8.14
15.39
0.48
6.59
0.40
3.84
-1.16
7.34
3.23
15.38
8.51
9.42
0.08
7.66
8.70
9.86
4.42
11.11
0.78
3.38
0.76
11.99
7.02
8.59
514
12.52
0.47

-7.69
-7.65
-7.63
-7.58
-7.54
-7.50
-7.46
-7.42
-7.41
-7.35
-7.35
~7.26
-7.24
-7.21
-7A7
-7.11
-7.11
-7.07
-7.06
-7.03
-6.97
-6.97
-6.89
-6.88
-6.84
-6.80
-6.78
-6.72
-6.72
-6.69
-6.67
-6.60
-6.58
-6.56
-6.53
-6.50
-6.46
-6.41
-6.37
-6.36
-6.36
-6.32
-6.30
-6.24
-6.21
-6.19
-6.17
6.15
-6.09
-6.07
-6.05
-6.02

-6.89
-6.88
-6.93
-6.88
-6.91
-6.89
-6.91
-6.91
-6.91
-6.89
-6.93
-6.89
-6.91
-6.89
-6.89
-6.88
-6.89
-6.93
-6.88
-6.91
-6.88
-6.91
-6.88
-6.88
-6.88
-6.86
-6.88
-6.86
-6.88
-6.86
-6.86
-6.84
-6.86
-6.86
-5.84
-6.84
-6.82
-6.82
-6.80
-6.80
-6.82
-6.80
-6.80
-6.76
-6.78
-6.76
-6.76
-6.78
-8.72
-6.73
-6.73
-6.71

-7.18
-9.04
-2.77
6.77
3.75
~-3.94
6.11
3.14
9.18
-0.97
6.54
0.45
2.86
-1.21
1.53
-1.87
-0.40
-2.25
-1.89
-4.53
1.05
-3.84
-0.05
0.51
10.23
8.41
15.71
0.41
6.69
0.41
3.33
-2.45
9.31
2.30
17.64
8.25
12.21
-0.03
9.69
7.04
14.63
3.75
11.99
0.74
4.09
0.57
14.31
5.71
13.60
4.93
16.27
0.37



06/10/03
06/11/03
06/11/03
06/12/03
06/12/03
(6/13/03
06/13/03
06/14/03
06/14/03
(06/15/03
(06/15/03
6/16/03
06/16/03
06/17/03
06/17/03
06/18/03
(6/18/03
(6/19/03
06/19/03
06/20/03
06/20/03
06/21/03
06/21/03
06/22/03
(06/22/03
06/23/03
06/23/03
06/24/03
(06/24/03
06/25/03
06/25/03
06/26/03
06/26/03
06/27/03
06/27/03
06/28/03
06/28/03
06/29/03
06/29/03
06/30/03
08/30/03
07/01/03
07/01/03
07/02/03
07/02/03
07/03/03
07/03/03
07/04/03
07/04/03
07/05/03
07/05/03
07/06/03

12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00

6/10/33 12:00
6/11/03 0:00
6/11/03 12:00
6/12/03 0:00
6/2/03 12:00
6/13/03 0:00
6/13/33 12:00
6/14/03 0:00
6/14/03 12:00
6/15/03 0:00
6/15/03 12:00
6/16/03 0:00
6/16/03 12:00
6/17/03 0:00
6/17/03 12:00
6/18/03 0:00
6/18/03 12:00
6/19/03 0:00
6/19/03 12:00
6/20/03 0:00
6/20/03 12:00
6/21/03 0:00
6/21/03 12:00
6/22/03 0:00
6/22/03 12:00
6/23/03 0:00
6/23/03 12:00
6/24/03 0:00
6/24/03 12:00
6/25/03 0:00
6/25/03 12:00
6/26/03 0:00
6/26/03 12.00
6/27/03 0:00
6/27/03 12:00
6/28/03 0:00
6/28/03 12:00
6/29/03 0:00
6/29/03 12:00
6/30/03 0:00
6/30/03 12:00
7/1/03 0:00
7/1/03 12:00
7/2/03 0:00
7/2/03 12:00
7/3/03 0:00
7/3/03 12:00
7/4/03 0:00
7/4/03 12:00
7/5/03 0:00
7/5/03 12:00
7/86/03 0:00

5.46
-0.24
3.90
-2.01
4.94
0.30
4.54
4.97
13.24
4.86
7.68
2.37
5.52
0.28
7.06
0.15
4.85
6.57
6.49
1.27
8.94
4.58
17.30
5.00
13.52
6.86
6.38
542
11.40
9.91
18.71
16.57
20.86
12.20
16.51
12.07
17.80
14.20
22.01
18.88
2348
19.33
2313
19.59
25.56
18.32
24.83
8.13
15.83
14.82
23.60
19.33

-6.00
-5.96
-5.94
-5.88
-5.90
-5.84
-5.84
-5.81
-5.79
-5.73
-5.70
-5.69
-5.68
-5.68
-5.63
-5.63
-5.59
-5.56
-5.54
-5.52
-5.50
-5.46
-5.46
-5.42
-5.38
-5.36
-5.34
-5.33
-6.33
-5.31
-5.29
-5.27
-5.18
-5.21
-6.19
-5.17
-5.12
-5.12
-5.08
-5.04
-5.06
-5.00
-4.99
-4.99
-4.99
-4.95
-4.91
-4.91
-4.91
-4.87
-4.87
-4.83

6.72
-6.71
-6.71
-6.69
6.71
-6.69
-B6.71
-6.69
-6.67
6.65
-6.65
-6.65
6.65
-6.63
-£8.60
-6.60
-6.58
-6.58
-6.58
-6.56
-6.56
-6.54
-6.56
-6.54
-6.53
-6.52
-6.52
-6.50
-6.52
-6.47
-6.50
-6.50
-6.41
-6.46
-6.46
-6.43
-6.37
-6.41
-6.37
-6.36
-6.36
-6.36
-6.36
-6.34
-6.36
-6.32
6.32
-6.32
-6.34
-6.32
-6.28
-6.26

6.51
-0.33
6.76
-2.98
10.11
-1.50
8.36
0.57
16.38
4.35
7.37
2.46
7.08
-0.28
9.86
0.25
7.26
2.94
10.85
1.15
13.88
3.48
18.50
3.46
14.84
4.51
11.50
2.17
13.12
8.12
2018
14.33
2243
9.70
18.28
9.93
19.49
13.08
24.17
15.70
24.83
16.66
2257
19.46
25.89
18.31
2642
7.93
18.66
12.25
23.79
17.62



07/06/03
07/07/03
07/07/03
07/08/03
07/08/03
07/09/03
07/09/03
07/10/03
07/10/03
07/11/03
07/11/03
07/12/03
07/12/03
07/13/03
07/13/03
07/14/03
07/14/03
07/15/03
07/15/03
07/16/03
07/16/03
07/17/03
07/17/03
07/18/03
07/18/03
~07/19/03
07/19/03
07/20/03
07/20/03
07/21/03
07/21/03
07/22/03
07/22/03
07/23/03
07/23/03
07/24103
07/24103
07/25/03
07/25/03
07/26/03
07/26/03
07/27103
07/27/03
07/28/03
07/28/03
07/29/03
07/29/03
07/30/03
07/30/03
07/31/03
07/31/03
8/01/03

12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00

7/6/03 12:00
7/7/03 0:00
7/7/03 12:00
7/8/03 0:00
7/8/03 12:00
7/9/03 0;00
7/9/03 12:00
7/10/03 0:00
7/10/03 12:00
7/11/03 0:00
7/11/03 12:00
7/12/03 0:00
7/12/03 12:00
7/13/03 0:00
7/13/03 12:00
7/14/03 0:00
7/14/03 12:00
7/15f03 0:00
7/15/03 12.00
7/16/03 0:00
7M16/03 12:00
7/17/03 0:00
7117103 12:00
7/18/03 0:00
7/18/03 12:00
7/19/03 0:00
7/19/03 12:00
7/20/03 0:00
7/20/03 12:00
7/21/03 0:00
7/21/03 12:00
7/22/03 0:00
7/22/03 1200
7/23/03 0:00
7/23/03 12:00
7/24/03 0:00
7/24/03 12:00
7/256/03 0:00
7/25/03 12:00
7/26/03 0:00
7/26/03 12:00
7/27/03 0:00
7/27/03 12:00
7/28/03 0:00
7/28/03 12:00
7/29/03 0:00
7/29/03 12:00
7/30/03 0:00
7/30/03 12:00
7/31/03 0:00
7/31/03 12.00
8/1/03 0:00

21.28
13.05
B.16
6.16
11.05
6.56
11.57
6.95
13.48
13.42
12.06
11.75
16.565
9.91
9.20
8.17
18.16
9.08
8.76
5.37
6.83
5.34
7.04
8.00
12.52
11.65
15.53
9.46
23.90
16.57
24 .81
15.68
21.61
15.34
15.78
10.46
19.67
17.12
11.81
11.39
8.78
6.48
12.26
478
6.29
5.44
18.95
B.16
7.87
5.44
8.30
4.31

-4.82
-4.80
-4.78
-4.76
-4.76
-4.74
-4.74
-4.66
-4.66
-4.66
-4.65
-4.63
-4.63
-4.59
-4.57
-4.55
-4.48
-4.51
-4.49
-4.49
-4.47
-4.45
-4.42
-4.42
-4.38
-4.37
-4.35
-4.35
-4.31
-4.31
429
-4.27
427
-4.27
424
-4.21
-4.19
417
-4.17
-4.15
-4.13
-4.13
411
-4.09
-4.07
-4.07
-4.03
~4.00
4.03
-3.99
-3.98
-3.98

6.24
-6.28
-6.24
-6.24
-6.24
-6.24
-6.24
-6.20
-6.20
-6.20
-6.19
-8.17
-6.19
6.15
-6.15
-6.13
-6.07
-6.11
-6.09
-6.09
-6.09
-6.07
-6.05
-6.05
-6.03
6,03
-6.02
-6.02
-5.98
-6.02
-5.08
-5.94
-5.94
-6.00
-5.98
-5.96
-5.96
-5.94
-5.94
-5.90
-b.88
-5.90
-5.88
-5.88
-5.85
-5.84
-5.79
-5.83
-5.83
-5.81
-5.81
-5.77

21.01
12.82
B.61
6.33
10.64
6.35
11.54
6.88
19.98
10.25
11.56
9.69
16.73
9.97
11.82
8.16
26.35
9.18
8.91
0.66
6.90
5.06
6.67
8.14
12.95
9.35
17.93
8.20
2530
14.77
27.89
14.99
27.42
15.31
16.46
10.33
21.68
17.29
11.96
11.50
8.95
6.24
156.20
4.93
6.27
5.41
19.53
8.11
7.80
5.39
12.39
4.15



08/01/03
08/02/03
08/02/03
08/03/03
08/03/03
08/04/03
08/04/03
08/05/03
08/35/03
08/06/03
08/06/03
08/07/03
08/07/03
08/08/03
08/08/03
08/09/03
08/09/03
08/10/03
08/10/03
08/11/03
08/11/03
08/12/03
08/12/03
08/13/03
08/13/03
08/14/03
08/14/03
08/15/03
08/15/03
08/16/03
08/16/03
08/17/03
08/17/03
08/18/03
08/18/03
08/19/03
08/19/03
08/20/03
08/20/03
08/21/03
08/21/03
08/22/03
08/22/03
08/23/03
08/23/03
08/24/03
08/24/03
08/25/03
08/25/03
08/26/03
08/26/03
08/27/03

12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:C0
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00

8/1/03 12:00
8/2/03 0:00
8/2/03 12:00
8/3/03 0:00
8/3/03 12:00
8/4/03 0:00
8/4/03 12:00
8/5/03 0:00
8/5/03 12:00
8/6/03 0:00
8/6/03 12:00
8/7/03 0:00
8/7/03 12:00
8/8/03 0:00
8/8/03 12:00
8/9/03 0:00
8/8/03 12:00
8/10/03 0:00
8/10/03 12:00
8/11/03 0:00
8/11/03 12:00
8/12/03 0.00
8/12/03 12:00
8/13/03 0:00
8/13/03 12:00
8/14/03 0:00
8/14/03 12:00
8/15/03 0:00
8/M5/03 12:00
8/16/03 0:00
8/16/03 12:00
8/17/03 0:00
BA7/03 12:00
8/18/03 0:00
8/18/03 12:00
8/19/03 0:00
8/19/03 12:00
8/20/03 0:00
8/20/03 12:00
8/21/03 0:00
821/03 12:00
8/22/03 0:00
8/22/03 12:00
8/23/03 0:00
8/23/03 12:00
8/24/03 0:00
8/24/03 12:00
8/25/03 0.00
8/25/03 12:00
8/26/03 0:00
8/26/03 12:00
8/27/03 0:00

12.19
6.89
13.73
7.84
17.56
7.34
12.14
944
3.73
1.80
9.50
5.89
4.22
0.74
2.07
6.69
18.00
10.46
12.36
11.59
4.10
1.59
5.54
5.37
6.42
6.35
12.56
10.89
19.51
14.47
17.28
B.33
7.93
4.32
9.46
3.37
7.34
229
8.61
6.06
8.57
6.51
14.47
5.62
6.93
7.40
14.07
4.52
6.20
5.99
12.19
8.30

-3.98
-3.96
-3.96
-3.92
-3.88
-3.88
-3.90
-3.86
-3.86
-3.84
-3.81
-3.81
-3.81
-3.80
-3.77
-3.75
-3.75
-3.74
-3.71
-3.71
-3.68
-3.68
-3.65
-3.65
-3.60
-3.64
-3.64
-3.64
-3.59
-3.61
-3.61
-3.59
-3.54
-3.54
-3.54
-3.52
-3.52
-3.49
-3.50
-3.49
-3.46
-3.48
-3.46
-3.46
-3.44
-3.42
-3.42

-3.40

-3.38
-3.38
-3.38
-3.36

-5.79
-8.77
-5.79
-5.73
-5.69
-6.73
-5.73
-5.70
-5.70
-5.68
-5.68
-5.68
-5.68
-5.68
-5.68
-5.68
-5.65
-5.65
-5.61
-5.63
-5.61
-5.61
-5.58
-5.69
-5.68
-5.59
-5.54
-5.54
-5.51
-5.52
-5.51
-5.51
-5.50
-6.50
-5.50
-5.48
-5.48
-b.44
-b.46
-5.44
-5.39
-5.44
-b.39
-5.42
-5.39
-5.38
-5.36
-5.36
-5.36
-5.34
-5.34
-56.33

13.14
6.88
16.52
7.95
17.90
7.26
13.47
8.70
3.61
1.88
8.70
6.15
4.63
0.90
2.15
6.83
20.60
10.41
12.01
11.60
3.66
1.54
10.17
5.43
7.29
6.37
15.82
11.17
23.74
14.54
23.14
8.28
8.04
4.33
9.18
3.52
7.13
2.34
7.79
6.07
8.28
6.69
15.45
5.63
6.40
7.41
15.35
4.68
5.66
6.09
12.81
8.27



08/27/03
08/28/03
08/28/03
08/29/03
08/29/03
08/30/03
08/30/03
08/31/03
08/31/03
09/01/03
09/01/03
09/02/03
09/02/03
09/03/03
09/03/03

12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00

Bf27/03 12:00
8/28/03 0:00
8/28/03 12:00
8/29/03 0:00
B8/29/03 12:00
8/30/03 0:00
8/30/03 12:00
8/31/03 0:00
8/31/03 12:00
9/1/03 0:00
9/1/03 12:00
9/2/03 0:00
9/2/03 12:00
9/3/03 0:00
9/3/03 12:00

917
4.97
7.52
573
9.00
3.35
13.05
11.39
17.18
3.86
4.97
3.51
14.20
8.79
9.64

-3.34
-3.34
-3.32
-3.32
-3.31
-3.31
-3.31
-3.31
-3.29
-3.27
-3.27
-3.25
-3.25
-3.24
-3.24

-5.33
-5.33
-5.33
-5.33
-5.31
-5.29
-5.31
-5.29
525
5.27
-5.27
5,22
-5.22
5.21
5.21

9.59

4.95

7.35

5.69
15.33
3.33
14.37
11.47
17.93
3.78

4.47

3.46
16.73
8.89

9.51






DATALOGGER #:
DESCRIPTION ;
File Type :
SAMPLE RATE :
PRECISION

LAST RECORDING:
DATE

MM/DD/YY

2

206071

836 2211000 323
12:00:00

-DGUBLLE-

03/09/03

TIME

HH:MM:SS

EBA Temperature Bead Calibration (C)

04/24/03
04/25/03
04/25/03
04/26/03
04/26/03
04/27/03
04/27/03
04/28/03
04/28/03
04/29/03
04/29/03
04/30/03
04/30/03
05/01/03
05/01/03
05/02/03
05/02/03
05/03/03
05/03/03
05/04/03
05/04/03
05/05/03
05/05/03
05/06/03
05/06/03
05/07/03
05/07/03
05/08/03
05/08/03
05/09/03
05/09/03
05/10/03
05/10/03
05/11/03
05/11/03
05/12/03
05/12/03
05/13/03
05/13/03
05/14/03

Depth of Thermistor {m)
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00

4/24/03 12:00
4/25/03 0:00
4/25/03 12:00
4/26/03 0:00
4/26/03 12:00
4/27/03 0:00
4/27/03 12:00
4/28/03 0:00
4/28/03 12:00
4/29/03 0:00
4/29/03 12:00
4/30/03 0:00
4/30/03 12:00
5/1/03 0:00
5M/0312:00
5/2/03 0:00
5/2/03 12:00
5/3/03 0:00
5/3/03 12:00
5/4/03 0:00
5/4/03 12:00
5/5/03 0:00
5/5/03 12:00
5/6/03 0:00
5/6/03 12:00
5/7/03 0:00
5/7/03 12:00
5/8/03 0:00
5/8/03 12:00
5/9/03 0:00
5/8/03 12:00
5/10/03 0:00
5/10/03 12:00
5/11/03 0:00
5/11/03 12:00
5M12/03 0:00
5/12/03 12:00
5/13/03 0:00
5/13/03 12:00
5/14/03 0:00

Petro Canada NUNA Drilling Surmp

Date Installed; Aprit 24, 2003
Located within drill sump

0.04
Surface

Temperature
0.04
-3.29
1.21
-0.39
7.33
-1.56
5.13
-0.43
7.84
-0.51
0.55
-1.48
2.86
-2.81
-1.15
-4.76
-1.01
-4 .57
-3.46
-5.98
-2.87
-6.30
4.86
-2.99
-1.46
-7.38
-2.84
-5.15
-0.36
~1.17
12.29
-3.40
-3.64
-3.18
1.07
-4.83
-1.24
-3.94
-1.41
-3.89

0.02

2.5
-6.84
-7.93
-8.18
-8.27
-8.36
-8.38
-8.36
-8.36
-8.33
-8.29
-8.22
-8.16
-8.11
-8.01
-7.92
-7.81
-7.73
-7.63
-7.54
-7.44
-7.37
-7.26
-7.15
-7.05
-6.98
-6.86
-6.80
-6.69
-6.65
-6.56
-6.48
-6.41
-6.38
-6.38
-6.28
-6.13
-6.09
-6.04
-5.96
-5.86

0.03 0.02
4.5 7
-5.64 Dead Bead?
-6.57
-5.59
-5.62
-56.69
-5.74
-5.76
-5.84
-5.86
-5.92
-5.92
-5.95
-6.04
-6.08
-6.12
-6.14
-6.20
-6.20
-6.22
-6.25
-6.28
-6.28
-6.28
-6.31
-6.33
-6.33
-6.35
-6.35
-6.38
-6.38
-6.40
-6.40
-6.40
-6.42
-6.46
-6.42
-6.46
-6.46
-6.47
-6.46



05/14/03
05/15/03
05/15/03
05/16/03
05/16/03
05/17/03
05/17/03
05/18/03
05/18/03
05/19/03
05/19/03
05/20/03
05/20/03
05/21/03
05/21/03
05/22/03
05/22/03
05/23/03
05/23/03
05/24/03
05/24/03
05/25/03
05/25/03
05/26/03
05/26/03
05/27/03
05/27/03
05/28/03
05/28/03
05/29/03
05/29/03
05/30/03
05/30/03
05/31/03
05/31/03
06/01/03
06/01/03
06/02/03
06/02/03
06/03/03
06/03/03
06/04/03
06/04/03
06/05/03
06/05/03
06/06/03
06/06/03
06/07/03
06/07/03
06/08/03
06/08/03
06/09/03

12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0.00:00
12:00:00
0.00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
:00:00
12:00:00
:00:00
12:00:00
0:00.00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:.00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00

5/14/03 12:00
5/15/03 0:00
5/15/03 12:00
5/16/03 0:00
5/16/03 12:00
5/17/03 0:00
5/17/03 12:00
5/18/03 0:00
5/18/03 12:00
5/19/03 0:00
5/18/03 12:00
5/20/03 0:60
5/20/03 12:00
5/21/03 0:00
5/21/03 12:00
5/22/03 0:00
5/22/03 12:00
5/23/03 0.00
5/23/03 12:00
5/24/03 0:00
5/24/03 12:00
5/25/03 0:00
5/25/03 12:00
5/26/03 0:00
5/26/03 12:00
5/27/03 0:00
5/27/03 12:00
5/28/03 0:00
5/28/03 12:00
5/29/03 0:00
5/29/03 12:00
5/30/03 0:00
5/30/03 12:00
5/31/03 0:00
5/31/03 12:00
6/1/03 0:00
6/1/03 12:00
6/2/03 0:00
6/2/03 12:00
6/3/03 0:00
6/3/03 12:00
6/4/03 0:00
6/4/03 12:00
6/5/03 0:00
6/5/03 12:00
6/6/03 0:00
6/6/03 12:00
6/7/03 0:00
6/7/03 12:00
6/8/03 0:00
6/8/03 12:00
6/9/03 0:00

-4.24
-5.73
-2.69
-6.13
-0.75
0.37
4.89
0.04
7.97
4.11
9.50
0.91
10.48
1.58
5.98
-0.08
4.80
-0.91
0.49
-3.24
-1.30
-3.31
1.85
-2.38
4.13
3.34
8.90
10.98
16.14
2,24
7.60
1.07
5.01
0.23
6.05
4.45
14.69
12.21
12.15
5.21
11.82
10.72
13.27
7.67
13.58
1.76
6.32
3.02
13.66
15.49
11.30
7.08

-5.81
-5.75
-5.72
-5.67
-5.61
-5.56
-5.62
-5.44
-5.43
-5.38
-5.33
-5.27
-5.23
-5.17
-5.14
-5.06
-5.02
-4.99
-4.92
-4.89
-4.87
-4.80
-4.74
-4.68
-4.63
-4.58
-4.51
-4 47
-4.40
-4.39
-4.33
-4.27
-4.24
-4.19
-4.15
-4.15
-4.08
-4.07
-4.00
-3.92
-3.91
-3.90
-3.84
-3.79
-3.77
-3.72
-3.66
-3.66
-3.61
-3.56
-3.52
-3.48

-6.47
-6.46
-6.51
-6.48
-6.51
-6.51
-6.51
-6.53
-6.54
-6.55
-6.55
-6.57
-6.57
-6.59
-6.59
-6.59
-6.61
-6.61
-6.62
-6.61
-6.62
-6.62
-6.64
-6.64
-6.66
-6.66
-6.61
-6.62
-6.61
-6.62
-6.61
-6.62
-6.64
-6.62
-6.62
-6.66
-6.64
-6.68
-6.68
-6.66
-6.68
-6.70
-6.70
-6.68
-6.72
-6.72
-6.68
-6.73
-6.74
-6.72
-6.74
-6.73



06/09/03
06/10/03
06/10/03
06/11/03
06/11/03
06/12/03
06/12/03
06/13/03
06/13/03
06/14/03
06/14/03
06/15/03
06/15/03
06/16/03
06/16/03
06/17/03
06/17/03
06/18/03
06/18/03
06/19/03
06/19/03
06/20/03
06/20/03
06/21/03
06/21/03
06/22/03
06/22/03
06/23/03
06/23/03
06/24/03
06/24/03
06/25/03
06/25/03
06/26/03
06/26/03
06/27/03
06/27/03
06/28/03
06/28/03
06/29/03
06/29/03
06/30/03
06/30/03
07/01/03
07/01/03
07/02/03
07/02/03
07/03/03
(7/03/03
07/04/03
07/04/03
07/05/03

12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
(:00:00
12:00:00
:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
(:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
(:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00

6/9/03 12:00
6/10/03 0:00
6/10/03 12:00
6/11/03 0:00
6/11/03 12:00
6/12/03 0:00
6/12/03 12:00
6/13/03 0:00
6/13/03 12:00
6/14/03 0:00
6/14/03 12:00
6/15/03 0:00
6/15/03 12:00
6/16/03 0:00
6/16/03 12:00
6/17/03 0:00
6/17/03 12:00
6/18/03 0:00
6/18/03 12:00
6/19/03 0:00
6/19/03 12:00
6/20/03 0:00
6/20/03 12:00
6/21/03 0:00
6/21/03 12:00
6/22/03 0:00
6/22/03 12:00
6/23/03 0:00
6/23/03 12:00
6/24/03 0:00
6/24/03 12:00
6/25/03 0:00
6/25/03 12:00
6/26/03 0:00
6/26/03 12:00
6/27/03 0:00
6/27/03 12:00
6/28/03 0:00
6/28/03 12:00
6/29/03 0:00
6/29/03 12:00
6/30/03 0:00
6/30/03 12:00
7/1/03 0:00
7/1/0312:00
7/2/03 0:00
7/2/03 12:00
7/3/03 0:00
7/3/03 12:00
7/4/03 0:00
7/4/03 12:00
7/5/03 0:00

11.90
142
8.01
0.15
4.80

-1.14
6.69
2.70
6.88
5.43

14.85
7.55
7.00
3.82
8.38
3.68
9.29
1.17
9.19
8.75
7.57
1.87

12.44

10.86

18.42
8.73

15.35

10.76
9.15
5.77

10.07
9.15

17.39

16.33

19.38

11.83

15.69

11.10

17.18

14.43

21.76

18.54

23.97

18.30

23.31

20.21

25.51

19.30

24.55
8.99

17.68

13.69

-3.46
-3.44
-3.40
-3.38
-3.36
-3.29
-3.25
-3.25
-3.17
-3.17
-3.11
-3.08
-3.08
-3.05
-3.00
-3.00
-2.92
-2.89
-2.88
-2.84
-2.83
-2.80
-2.75
-2.74
-2.71
-2.68
-2.63
-2.59
-2.58
-2.58
-2.51
-2.51
-2.49
-2.47
-2.44
-2.42
-2.39
-2.35
-2.35
-2.32
-2.28
-2.25
-2.22
-2.17
-2.16
-212
-2.09
-2.02
-1.99
-1.94
-1.89
-1.84

-6.74
-6.77
-6.74
-6.77
-6.79
-8.77
-6.74
-6.79
-8.77
-6.80
-6.79
-6.77
-6.77
-6.81
-6.79
-5.81
-8.79
-6.80
-5.80
-6.79
-6.80
-6.81
-6.81
-6.81
-6.83

-6.81

-6.81
-6.81
-6.81
-6.85
-6.81
-6.81
-6.81
-6.81
-6.83
-6.81
-6.81
-6.81
-6.83
-8.83
-6.83
-6.83
-6.83
-6.81
-6.85
-6.83
-6.83
-6.81
-6.83
-6.80
-6.80
-6.81



07/05/03
07/06/03
07/06/03
07/07/03
07/07/03
07/08/03
07/08/03
07/09/03
07/09/03
07/10/03
07/10/03
07/11/03
07/11/03
07/12/03
07/12/03
07/13/03
07/13/03
07/14/03
07/14/03
07/15/03
07/15/03
07/16/03
07/16/03
07/17/03
07/17/03
07/18/03
07/18/03
07/19/03
07/19/03
07/20/03
07/20/03
07/21/03
07/21/03
07/22/03
07/22/03
07/23/03
07/23/03
07/24/03
07/24/03
07/25/03
07/25/03
07/26/03
07/26/03
07/27/03
07/27/03
07/28/03
07/28/03
07/29/03
07/29/03
07/30/03
07/30/03
07/31/03

12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00

7/5/03 12:00
7/6/03 0:00
7/6/03 12:00
7/7/03 0:00
7/7/03 12:00
7/8/03 0:00
7/8/03 12:00
7/9/03 0:00
7/9/03 12:00
7/10/03 0:00

- 7M10/03 12:00

7/11/03 0:00
7/11/03 12:00
7/12/03 0:00
7/12/03 12:00
7/13/03 0:00
7/13/03 12:00
714/03 0:00
7/14/03 12:00
7/15/03 0:00
7/15/03 12:00
7/16/03 0:00
7/16/03 12:00
71703 0:00
7/17/03 12:00
7/18/03 0:00
7/18/03 12:00
7/18/03 0:00
7/19/03 12:00
7/20/03 0:00
7/20/03 12:00
7/21/03 0:00
7/21/03 12:00
7/22/03 0:00
7/22/03 12:00
7/23/03 0:00
7/23/03 12:00
7/24/03 0:00
7/24/03 12:00
7/25/03 0:00
7/25/03 12:00
7/26/03 0:00
7/26/03 12:00
7/27/03 0:00
7/27/03 12:00
7/28/03 0:00
7/28/03 12:00
7/29/03 0:00
7/29/03 12:00
7/30/03 0:00
7/30/03 12:00
7/31/03 0:00

23.92
18.67
23.49
15.02
9.09
6.53
9.99
7.75
12.68
8.28
18.56
10.74
10.58
10.41
16.85
10.48
10.11
8.79
20.21
9.90
8.86
6.04
7.59
6.05
6.73
9.89
11.69
13.37
14.85
10.21
22.68
16.67
2527
19.50
2542
17.81
16.49
12.63
19.44
17.74
13.78
11.37
9.31
6.88
11.54
5.33
6.13
5.92
18.04
9.05
7.60
5.72

-1.79
-1.71
-1.64
-1.52
-1.44
-1.38
-1.35
-1.28
-1.26
-1.20
-1.17
-1.11
-1.08
-1.01
-0.97
-0.93
-0.86
-0.81
-0.78
-0.73
-0.72
-0.69
-0.65
-0.63
-0.62
-0.62
-0.59
-0.54
-0.51
-0.49
-0.53
-0.51
-0.57
-0.55
-0.53
-0.55
-0.53
-0.55
-0.54
-0.54
-0.55
-0.53
-0.53
~-0.51
-0.53
-0.47
-0.49
-0.47
-0.49
-0.47
-0.43
-0.41

-6.81
-6.81
-6.81
-6.80
-6.80
-6.80
-6.80
-6.80
-6.80
-6.80
-6.81
-6.80
-6.80
-6.80
-6.80
-6.79
-6.79
-6.79
-6.80
-6.79
-6.79
-6.77
-6.77
-6.77
-6.74
-6.77
-6.77
-6.77
-6.77
-6.77
-6.77
-6.74
-6.79
-6.77
-6.73
-6.74
-6.72
-6.74
-6.73
-6.73
-6.73
-6.72
-6.70
-6.70
-6.72
-6.68
-6.68
-6.68
-6.68
-6.66
-6.64
-6.64



07/31/03
08/01/03
08/01/03
08/02/03
08/02/03
08/03/03
(8/03/03
(8/04/03
08/04/03
08/05/03
08/05/03
08/06/03
08/06/03
08/07/03
08/07/03
08/08/03
08/08/03
08/09/03
08/09/03
08/10/03
08/10/03
08/11/03
08/11/03
08/12/03
08/12/03
08/13/03
08/13/03
08/14/03
08/14/03
08/15/03
08/15/03
08/16/03
08/16/03
08/17/03
08/17/03
08/18/03
08/18/03
08/19/03
08/19/03
08/20/03
08/20/03
08/21/03
08/21/03
08/22/03
08/22/03
08/23/03
08/23/03
08/24/03
08/24/03
08/25/03
08/25/03
08/26/03

12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
(:00:00
12:00:00
:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
(:00:00
12:00:00
:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00

7/31/03 12:00
8/1/03 0:00
8/1/03 12:00
8/2/03 0:00
8/2/03 12:00
8/3/03 0:00
8/3/03 12:00
8/4/03 0:00
8/4/03 12:00
8/5/03 0:00
8/5/03 12:00
8/6/03 0:00
8/6/03 12:00
8/7/03 0:00
8/7/03 12:00
8/8/03 0:00
8/8/03 12:00
8/9/03 0:00
8/9/03 12:00
8/10/03 0:00
8/10/03 12:00
8/11/03 0:00
8/11/03 12:00
8/12/03 0:00
8/12/03 12:00
8/13/03 0:00
8/13/03 12:00
8/14/03 0:00
8/14/03 12:00
8/15/03 0:00
8/15/03 12:00
8/16/03 0:00
8/16/03 12:00
8/17/03 0:00
8/17/03 12:00
8/18/03 0:00
8/18/03 12:00
8/19/03 0:00
8/19/03 12:00
8/20/03 0:00
8/20/03 12:00
8/21/03 0:00
8/21/03 12:00
8/22/03 0:00
8/22/03 12:00
8/23/03 0:00
8/23/03 12:00
8/24/03 0:00
8/24/03 12:00
8/25/03 0:00
8/25/03 12:00
8/26/03 0:00

10.62
6.05
11.02
7.51
14.25
8.70
19.23
7.94
13.18
9.83
4.88
2.26
8.16
7.48
5.77
1.01
2.31
6.71
17.29
11.16
11.16
12.33
422
1.96
7.45
5.86
7.10
6.52
13.64
12.08
18.24
14.83
18.47
8.95
8.13
4.63
8.97
4.44
7.04
2.68
7.60
6.43
7.99
7.01
16.08
6.66
7.10
7.64
13.96
5.01
5.45
6.50

-0.41
-0.41
-0.39
-0.38
-0.38
-0.38
-0.38
-0.31
-0.31
-0.29
-0.25
-0.25
-0.27
-0.23
-0.23
-0.22
-0.22
-0.22
-0.21
-0.21
-0.21
-0.21
-0.17
-0.19
-0.19
-0.15
-0.14
-0.15
-0.15
-0.15
-0.17
-0.14
-0.14
-0.14
-0.13
-0.10
-0.11
-0.10
-0.08
-0.10
-0.10
-0.08
-0.08
-0.08
-0.08
-0.06
-0.06
-0.05
-0.05
-0.03
-0.01

0.01

-6.64
-6.64
-6.64
-6.61
-6.61
-6.61
-6.61
-8.57
-6.59
-6.59
-6.55
-6.57
-8.55
-6.54
-6.54
-8.54
-6.53
-6.51
-6.51
-6.51
-6.48
-6.48
-6.47
-6.47
-6.46
-6.44
-6.42
-6.40
-6.40
-6.42
-6.40
-6.38
-6.37
-6.37
-6.35
-6.35
-6.31
-8.35
-6.29
-6.33
-6.29
-6.27
-6.27
-6.25
-6.28
-8.25
-6.22
-6.21
-6.26
-6.22
-6.22
-6.18



08/26/03
08/27/03
08/27/03
08/28/03
08/28/03

08/29/03

08/29/03
08/30/03
08/30/03
08/31/03
08/31/03
09/01/03
09/01/03
03/02/03
09/02/03
09/03/03
09/03/03

12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00
0:00:00
12:00:00

8/26/03 12:00
8/27/03 0.00
8/27/03 12:00
8/28/03 0:00
8/28/03 12:00
8/29/03 0.00
8/29/03 12:00
8/30/03 0:00
8/30/03 12:00
8/31/03 0:00
8/31/03 12:00
9/1/03 0:00
9/1/03 12:00
9/2/03 0:00
9/2/03 12:00
9/3/03 0:00
9/3/03 12:00

12.05
8.95
9.05
5.41
6.94
6.41

11.37
3.73

11.86

11.88

15.12
4.51
5.09
4.07

12.79
9.85
9.90

0.01
0.01
0.03
0.02
0.05
0.05
0.08
0.06
0.08
0.08
0.11
0.13
0.17
0.19
0.21
0.23
0.21

-6.18
-6.16
-6.14
-6.18
-6.11
-6.11
-8.08
-5.91
-5.69
-5.43
-5.39
-5.65
-5.69
-5.74
-5.77
-5.80
-5.84



Appendix D

Spill Report

Northwest Territories Water Board License No. N7L1-1788
2002 Annual Report



From: Rigal, Kyna

Sent: Monday, February 17, 2003 12:53 PM

To: 'msemmier@irc.inuvialuit.com'

Cc: Taylor, Tim R. Cgy; Hunt, John; Alistair Sims (E-mail); Di Quinzio, Lino;
MACDENG; Osmak, Glenn; Peterson, Barry; Wray Adams (E-mail)

Subject: Nuna |-30 effluent spill

Dear Mardy,

Thank you for speaking with John Hunt and me on Friday with respect to the spill at Nuna
I-30. As we discussed, 24 m3 of effluent was discharged into the drilling sump instead of
the effluent sump. The effluent is meeting criteria as outlined in the water petmit (licence
No. N7L1-1788).

As per your request, here is 2 summaty of the recent analytical from the Nuna 1-30 effluent:

Effluent

Parameter Criteria | 5-Feb| 6-Feb
BOD (mg/L) 80 26 22
TSS (mg/L) 100 14 45
pH 6to9 7 7.2
Fecal Coliforms {mg/L) 100 <1 34
Qil and Grease (mg/L) 5 <1 1

An N.W.T. Spill Report has been submitted.

If you need further information please do not hesitate to contact me directly at (403) 296-
63068.

Sincerely,
Kyna

Kyna A. Rigal

Petro-Canada, EHS & Stakeholder Relations
Environmental Advisor

150 6 Avenue S.W.

Calgary, AB T2P 3E3

phone: (403) 296-6368

fax: (403) 296-5147



