


























































































































Site Location: Camp Farewell Sampling Date:

Golder Project Number: 20368099-6000-1001 Laboratory:

Lab Submission Number: C167913

Was the Cooler Received at the lab under a sealed and intact custody seal? Yes
Was proper chain of custody of the samples documented and kept? Yes
Were sample temperatures acceptable when they reached lab?: Yes
Were all samples analyzed and extracted within hold times?: Yes
Has lab warranted all tests were in statistical control in CoA?: Yes
Was sufficient sample provided for the requested analysis? Yes
Has lab warranted all samples were analyzed with limited headspace present?: Yes

Are All Laboratory QC Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No
Surrogate Recovery X Laboratory duplicte RPD recovery for F3B (C22-C34)

Method Blank Concentration X (102%) exceeded the acceptance criteria of (40%).
Laboratory Duplicate RPD X All remaining laboratory QC results are within 

Matrix Spike Recovery X acceptance criteria.
Blank Spike Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No
Field Blank Concentration All field QC samples are within 
Trip Blank Concentration alert limits.

Field Duplicate RPD X

Is data considered reliable (Yes/No/Suspect)?: Yes
If answer is "No" or "Suspect", describe and provide rationale:

Data Reviewed by (Print): Anita Colbert Data Reviewed by (Signature):

Date:

Comments

September 21, 2021

X
X

NA

GOLDER DATA QUALITY REVIEW CHECKLIST

NA Comments

Bureau Veritas Edmonton

August 31, 2021





Lateshia Lee
Supervisor, Project Submissions
and Support
28 Sep 2021 17:10:23







































































































Site Location: Camp Farewell Sampling Date:

Golder Project Number: 20368099-6000-1001 Laboratory:

Lab Submission Number: C167916

Was the Cooler Received at the lab under a sealed and intact custody seal? Yes
Was proper chain of custody of the samples documented and kept? Yes
Were sample temperatures acceptable when they reached lab?: Yes
Were all samples analyzed and extracted within hold times?: Yes
Has lab warranted all tests were in statistical control in CoA?: Yes
Was sufficient sample provided for the requested analysis? Yes
Has lab warranted all samples were analyzed with limited headspace present?: Yes

Are All Laboratory QC Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No
Surrogate Recovery X Matrix spike recovery for vanadium(139%) exceeded

Method Blank Concentration X the acceptance criteria of (75-125%).
Laboratory Duplicate RPD X All remaining laboratory QC results are within 

Matrix Spike Recovery X acceptance criteria.
Blank Spike Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No
Field Blank Concentration No field QC samples were collected. 
Trip Blank Concentration

Field Duplicate RPD

Is data considered reliable (Yes/No/Suspect)?: Yes
If answer is "No" or "Suspect", describe and provide rationale:

Data Reviewed by (Print): Anita Colbert Data Reviewed by (Signature):

Date:

GOLDER DATA QUALITY REVIEW CHECKLIST

NA Comments

Bureau Veritas Edmonton

September 4, 2021

NA Comments

September 27, 2021

X
X

X





Bureau Veritas

28 Sep 2021 08:28:49































































































































Site Location: Camp Farewell Sampling Date:

Golder Project Number: 20368099-6000-1001 Laboratory:

Lab Submission Number: C167920

Was the Cooler Received at the lab under a sealed and intact custody seal? Yes
Was proper chain of custody of the samples documented and kept? Yes
Were sample temperatures acceptable when they reached lab?: Yes
Were all samples analyzed and extracted within hold times?: Yes
Has lab warranted all tests were in statistical control in CoA?: Yes
Was sufficient sample provided for the requested analysis? Yes
Has lab warranted all samples were analyzed with limited headspace present?: Yes

Are All Laboratory QC Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No
Surrogate Recovery X All laboratory QC results are within 

Method Blank Concentration X acceptance criteria.
Laboratory Duplicate RPD X

Matrix Spike Recovery X
Blank Spike Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No
Field Blank Concentration Samples TP21-180-03 and DUP III exceed the alert
Trip Blank Concentration limits for F2 (C10-C16) (67%) and F3 (C16-C34) (83%).

Field Duplicate RPD X All remaining field QC samples are within alert limits.

Is data considered reliable (Yes/No/Suspect)?: Suspect
If answer is "No" or "Suspect", describe and provide rationale:

Please see QA/QC appendix for details

Data Reviewed by (Print): Anita Colbert Data Reviewed by (Signature):

Date:

GOLDER DATA QUALITY REVIEW CHECKLIST

NA Comments

Bureau Veritas Edmonton

September 1, 2021

NA Comments

September 27, 2021

X
X







Bureau Veritas

14 Jan 2022 16:29:38











































































































































Site Location: Camp Farewell Sampling Date:

Golder Project Number: 20368099-6000-1001 Laboratory:

Lab Submission Number: C168138

Was the Cooler Received at the lab under a sealed and intact custody seal? Yes
Was proper chain of custody of the samples documented and kept? Yes
Were sample temperatures acceptable when they reached lab?: Yes
Were all samples analyzed and extracted within hold times?: Yes
Has lab warranted all tests were in statistical control in CoA?: Yes
Was sufficient sample provided for the requested analysis? Yes
Has lab warranted all samples were analyzed with limited headspace present?: Yes

Are All Laboratory QC Within Acceptance Criteria (Yes, No, Not Applicable)?

Yes No
Surrogate Recovery X All remaining laboratory QC results are within 

Method Blank Concentration X acceptance criteria, please see QA/QC 
Laboratory Duplicate RPD X appendix.

Matrix Spike Recovery X
Blank Spike Recovery X

Are All Field QC Samples Within Alert Limits (Yes, No, Not Applicable)?

Yes No
Field Blank Concentration No field QC samples were collected. 
Trip Blank Concentration

Field Duplicate RPD

Is data considered reliable (Yes/No/Suspect)?: Yes
If answer is "No" or "Suspect", describe and provide rationale:

Data Reviewed by (Print): Anita Colbert Data Reviewed by (Signature):

Date:

GOLDER DATA QUALITY REVIEW CHECKLIST

NA Comments

Bureau Veritas Edmonton

September 3, 2021

NA Comments

September 27, 2021

X
X

X
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Evaluation for Biogenic Organic Compound 
Contributions 
Chromatograms and petroleum hydrocarbon (PHC) data from the 2021 soil sampling event at the Site were 

reviewed for the presence of natural biogenic organic compounds (BOCs). In accordance with the Alberta Land 

Policy 2018-1 (Biogenic Interference Calculation [BIC] Scale for Delineating Petroleum Hydrocarbons [PHC] in 

Organic Soils and Compost) (GoA 2018), BIC calculations and chromatogram interpretations were completed and 

reviewed to determine the likely origin of PHC Fraction F3 exceedances in soil.  

1.0 BIC CALCULATIONS 
The 2018-1 policy provides guidance for identifying false exceedances of the PHC Fraction F3 guideline. In order 

to apply the BIC under the Alberta regulatory framework (GoA 2018), some conditions must be met: 

 Concentration of PHC Fraction F2 must be below 30 milligrams per kilogram (mg/kg) and do not exceed the 

guideline. 

 Concentration of PHC Fraction F4 is detectable but not above the guideline. 

 PHC Fraction F3 is detectable and exceeds the Alberta Tier 1 guideline (300 mg/kg). 

 Greater than 85% of PHC Fraction F3 occurs in the F3b range (C22 – C34). 

The BIC focuses on PHC Fraction F2 and F3b concentrations and percentages, as shown in the following 

formula: 

BIC
|PHC F2|

𝑃𝐻𝐶 𝐹2 𝑃𝐻𝐶𝐹3𝑏
100 

When F2 concentrations are reported as less than the reportable detection limit (RDL), the PHC Fraction F2 

concentrations are calculated as half the RDL concentration. 

Samples with BIC values of <10% indicate potentially false exceedances of the PHC Fraction F3 guideline, while 

samples with BIC values of ≥10% indicate potentially true PHC Fraction F3 exceedances. The BIC results should 

be used in conjunction with chromatogram analysis to provide correct conclusions. 

Laboratory analysis for BIC was completed on approximately 10% of the sample locations in 2021. 

2.0 CHROMATOGRAMS 
The chromatogram interpretations were requested on select samples which fit the BIC criteria under the Alberta 

framework. The interpretations were completed by Bureau Veritas Laboratories on January 12, 2022, in 

accordance with analytical specifications required by the prescriptive and performance-based elements of the 

Canadian Council of the Ministers of the Environment (CCME) Tier 1 protocols (CCME 2001) for hydrocarbon 

determination in soil samples. The interpretation methods and chromatogram results are attached.  

3.0 SUMMARY OF RESULTS 
Numerous samples collected did not meet the criteria for the BIC. A summary of the results for these samples is 

found in Table F1, attached. 
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Table 1, below, summarizes the results of the BIC and chromatogram analyses completed on samples which met 

the BIC criteria. 

Table 1: BIC and Chromatogram Analysis 

Sample 
Location 

Depth 
(mbgs) 

F2 (C10-C16) 
(mg/kg) 

F3 (C16-C34) 
(mg/kg) 

F3b (C22 - C34) 
(mg/kg) 

BIC 
(%) 

Chromatogram 
Interpretation 

TP21-10 0.5 <38 550 550 3.8 Biogenic origin 

TP21-32 1.0 30 510 510 6.5 Biogenic origin 

TP21-49  1.0 23 760 760 3.2 Biogenic origin 

TP21-62 0.3 28 410 410 7.6 Biogenic origin 

TP21-79 0.7 23 540 540 4.4 Biogenic origin 

TP21-83 1.0 28 590 590 5.1 Biogenic origin 

TP21-128 0.3 25 450 450 6.0 Biogenic origin 

TP21-147 0.15 <10 420 420 1.3 Lubricating oil  

TP21-157 0.7 28 510 510 5.2 Biogenic origin 

TP21-184 1.0 23 410 410 6.3 Biogenic origin 

Notes: (a) Chromatogram interpretation not requested because F3 concentration was below the applied guideline 
mbgs – metres below ground surface 

 

It is concluded from the chromatogram review and BIC data that the elevated PHC Fraction F3 concentrations in 

nine soil samples were due to BOCs. It is concluded from the chromatogram review that petrogenic PHC was 

present in TP21-147. 

4.0 REFERENCES 
CCME (Canadian Council of the Ministers of the Environment). 2001. Reference Method for the Canada-Wide 

Standard for Petroleum Hydrocarbons in Soil – Tier I Method. 2001. 

GoA (Government of Alberta). 2018. Land Policy 2018-1: BIC Scale for Delineating Petroleum Hydrocarbons in 

Organic Soils and Compost. April 3, 2018.  

Attachments 

Table F1 – Summary of BIC Inapplicable Soil Samples 

Chromatogram Interpretations 
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Location
Depth

(mbgs)

F2 (C10-C16) 

(mg/kg)

F3 (C16-C34) 

(mg/kg)

F3b (C22 - C34)

(mg/kg)

BIC calculated 

(yes/no)
Comment

TP21-BH19-39 0.5 <10 <71 <50 no F3 not detected

0.5 170 400 220 no F2 >30 mg/kg

0.7 37 1,800 1,600 no F2 >30 mg/kg

TP21-TP19-11 1 95 1,500 1,300 no F2 >30 mg/kg

TP21-TP19-19 1 <23 290 290 no F3 below 300 mg/kg

TP21-TP19-24 1 <10 <50 <50 no F3 not detected

TP21-13 0.5 180 3,100 74 no F2 >30 mg/kg

TP21-16 0.5 51 710 710 no F2 >30 mg/kg

F3b is less than 85% of F3

F3 below 300 mg/kg

0.3 320 430 160 no F2 >30 mg/kg

0.5 300 370 180 no F2 >30 mg/kg

TP21-39 1 41 600 540 no F2 >30 mg/kg

TP21-41 1 150 490 340 no F2 >30 mg/kg

TP21-46 0.7 120 2,300 2,000 no F2 >30 mg/kg

F2 >30 mg/kg

F3 below 300 mg/kg

F3b is less than 85% of F3

F2 >30 mg/kg

TP21-73 1 <10 100 79 no F3b is less than 85% of F3

no F2 <30 mg/kg

no F3b is less than 85% of F3

1 <10 <71 <50 no F3 not detected

TP21-77 0.7 110 2,500 2,200 no F2 >30 mg/kg

TP21-80 1 42 760 730 no F2 >30 mg/kg

TP21-93 1.5 <10 <50 <50 no F3 not detected

F2 >30 mg/kg

F3b is less than 85% of F3

TP21-114 0.7 29 270 230 no  F3 below 300 mg/kg

TP21-132 0.7 14 100 100 no  F3 below 300 mg/kg

F2 >30 mg/kg

 F3 below 300 mg/kg

F3b is less than 85% of F3

TP21-139 0.15 30 130 130 no  F3 below 300 mg/kg

0.3 10,000 1,200 790 no F2 >30 mg/kg

F2 >30 mg/kg

F3 below 300 mg/kg

F3b is less than 85% of F3

Units mbgs mg/kg mg/kg mg/kg - -

Criteria
(a) - 150 400 - - -

Notes:
(a)

 Government of Northwest Territories (GNWT). 2003. Environmental Guideline for Contaminated Site Remediation. November 2003.

BIC - biogenic interference calculation

F2, F3, F3b - petroleum hydrocarbon fractions 2, 3 and 3b

mbgs - metres below ground surface

mg/kg - milligrams per kilogram

> - greater than

< - less than												 

- not available

no<5069

51 no

no<50120

150

120 no

63

240 180

no

110 390 no

4,700 280

TP21-106 0.7

0.7

TP21-133 0.5

TP21-149

170 370 200

230

TP21-TP19-08

TP21-36

TP21-74

TP21-19

TP21-59

0.7

0.5

0.5

1.5 25

45 110

Table F1

Summary of Biogenic Interference Calculation Inapplicable Soil Samples

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Shell Canada Limited

Page 1 of 2  Golder
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Location
Depth

(mbgs)

F2 (C10-C16) 

(mg/kg)

F3 (C16-C34) 

(mg/kg)

F3b (C22 - C34)

(mg/kg)

BIC calculated 

(yes/no)
Comment

Table F1

Summary of Biogenic Interference Calculation Inapplicable Soil Samples

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Shell Canada Limited

F2 >30 mg/kg

F3 below 300 mg/kg

1 13 <71 <50 no F3 not detected

TP21-160 1 12 <71 <50 no F3 not detected

TP21-165 0.5 92 1,400 1,200 no F2 >30 mg/kg

TP21-183 0.3 110 1,300 1,200 no F2 >30 mg/kg

TP21-184 0.7 570 9,800 8,600 no F2 >30 mg/kg

0.5 25 250 250 no  F3 below 300 mg/kg

0.7 <30 210 210 no F3 below 300 mg/kg

1 <23 <160 <120 no F3 not detected

0.15 30 <71 <50 no F3 not detected

0.7 30 <71 <50 no F3 not detected

0.3 2,200 950 700 no F2 >30 mg/kg

0.7 260 410 240 no F2 >30 mg/kg

Units mbgs mg/kg mg/kg mg/kg - -

Criteria
(a) - 150 400 - - -

Notes:
(a)

 Government of Northwest Territories (GNWT). 2003. Environmental Guideline for Contaminated Site Remediation. November 2003.

BIC - biogenic interference calculation

F2, F3, F3b - petroleum hydrocarbon fractions 2, 3 and 3b

mbgs - metres below ground surface

mg/kg - milligrams per kilogram

> - greater than

< - less than												 

- not available

2304,800 no<50

TP21-186

TP21-188

0.5
TP21-152

TP21-185

Page 2 of 2  Golder



 

 

January 14, 2022 
 
GOLDER ASSOCIATES LTD. 
2800, 700 -2nd Street SW 
CALGARY, AB, T2P 2W2 
 
Attention:  Aurelie Belavance  
 
Re: Chromatogram Interpretation of Project: 20368099-6000-1001 

Bureau Veritas Job Nos.: C161006, C161010, C162508, C162661, C162662, C164643, 
C164648 and C168138 

 
 
Bureau Veritas was retained by Golder Associates to provide hydrocarbon 
interpretations concerning the likely origin of hydrocarbons quantified within CCME 
fraction(s) F2, F3 and/or F4. 
 
Analytical Method 
 
Petroleum hydrocarbon analyses at Bureau Veritas are conducted in accordance with 
the analytical specifications required by the prescriptive and performance-based 
(where appropriate) elements of the CCME Tier I protocols for hydrocarbon 
determination1 in soil samples.   
 
Chromatogram Interpretation 
 
A comprehensive qualitative assessment of the resultant gas chromatograms in the F2-
F4 ranges was performed.  The chromatograms were inspected for specific peak 
profiles that would indicate the possible origin of the hydrocarbons present in the 
sample. The presence and nature of specific aliphatic compounds (n-alkanes), the 
presence of characteristic unresolved complex mixtures (UCMs) or “humps” and the 
relative abundance (ratios) of specific compounds are reviewed as part of the 
evaluation.  
  

                                                 
1 Canadian Council of Ministers of the Environment: “Reference Method for the Canada-Wide Standard for Petroleum 
Hydrocarbons in Soil – Tier I Method” 2001 



 

 

Data Interpretation 
 
Table 1. Qualitative Data Summary – Chromatogram Interpretation 

Lab ID Sample ID Chromatogram Interpretation 

AEF035 TP21-157-04 
The CCME F2-F4 chromatographic peak profile is consistent with biogenic 
organic material (e.g. peat). Chromatograms of biogenic organic material 
may contain peak patterns spanning the C18 to C50 range, but they are 
most commonly characterized by a profile of unevenly distributed sharp 
peaks between C28 and C34.  The impacts are not consistent with a 
petroleum product or crude oil. 

AEF094 TP21-79-04 

AEO129 TP21-147-01 

The CCME F2-F4 chromatographic peak profile is consistent with a 
lubricating oil product (e.g. motor oil).  Chromatograms of soils 
contaminated by heavier petroleum hydrocarbons (lubricating oils, crude 
oils, etc.) are typically characterized by one or more unresolved complex 
mixtures (UCMs or “humps”), eluting in the F3 (C16-C34), F4 (C34-C50) and 
sometimes greater than F4 (C50+) hydrocarbon ranges. 

AEO227 TP21-49-05 

The CCME F2-F4 chromatographic peak profile is consistent with biogenic 
organic material (e.g. peat). Chromatograms of biogenic organic material 
may contain peak patterns spanning the C18 to C50 range, but they are 
most commonly characterized by a profile of unevenly distributed sharp 
peaks between C28 and C34.  The impacts are not consistent with a 
petroleum product or crude oil 

AEP003 TP21-62-02 

AEP026 TP21-32-05 

AEP063 TP21-128-02 

AFA026 TP21-83-05 

AFA081 TP21-10-03 

AFW115 TP21-184-05 

 
If you have any questions or require additional information, please do not hesitate to 
contact the undersigned. 
 
Sincerely, 
Bureau Veritas Laboratories 
 
 
 
 
  
Michael Sheppard, B.Sc., QP Scott Cantwell, CET, B.Sc., P.Chem. 
Consulting Scientist Director and General Manager – Western Canada 
Environmental Services Environmental Services 
 
Disclaimer   
 
Hydrocarbon Resemblance 
Characterization by way of visual evaluation of the sample chromatogram may not be conclusive and is only indicative 
of substances that may be present.  The resemblance information must be regarded as approximate and qualitative. 
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Quality Assurance/Quality Control 
In conjunction with the field investigations completed to date, a quality assurance/quality control (QA/QC) program 

was implemented to ensure the integrity of the soil, groundwater and/or soil vapour sampling and analytical 

testing results. 

1.0 FIELD PROGRAM  
All sampling activities were completed in accordance with Golder’s Technical Field Procedures by trained Golder 

personnel. All field activities were documented in field notes and results were recorded on standard field forms. All 

reusable field equipment involved in the sampling and monitoring of soil, groundwater and surface water was 

decontaminated between sampling locations in accordance with Golder’s Technical Procedures. Soil samples 

were collected using appropriate handling protocols and were placed in sample containers provided by Bureau 

Veritas Laboratories (BVL).  

Soil samples are not directly contacted by hand. To help prevent cross-contamination, stainless steel sampling 

instruments and a new pair of clean nitrile gloves are used for the collection of each sample. Soil samples that 

were collected for field methanol preservation were collected using a dedicated, disposable Terra Core™ soil 

sampling device.  

All soil, groundwater and surface water samples are placed in laboratory-supplied containers suitable for the 

analytes, and where applicable, the appropriate laboratory-supplied preservative is added to the samples, as 

outlined in the following table. 

Analyte Laboratory Containers Preservative Field 
Filtered 

Soil samples 

BTEX and PHC Fractions F1 to F4 1 x 120-mL jars 
2 x 40-mL clear glass vials 

No preservative 
Methanol 

n/a 

PAHs 2 x 125-mL jars No preservative n/a 

Metals 2 x 250-mL jars or plastic bag No preservative n/a 

VOCs 1 x 120-mL jars 
2 x 40-mL clear glass vials 

No preservative 
Methanol 

n/a 

Groundwater samples 

BTEX and PHC Fraction F1 2 x 40-mL clear glass vials Sodium bisulphate No 

PHC Fraction F2 2 x 100-mL amber glass Sodium bisulphate No 

Routine potability parameters 500-mL HDPE No preservative No 

250-mL HDPE No preservative No 

125-mL HDPE Nitric acid Yes 

Dissolved metals 125-mL HDPE  Nitric acid Yes 
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Analyte Laboratory Containers Preservative Field 
Filtered 

PAHs 2 x 100-mL amber glass Sodium bisulphate No 

Surface water samples 

BTEX and PHC Fraction F1 2 x 40-mL clear glass vials Sodium bisulphate No 

PHC Fraction F2 2 x 100-mL amber glass Sodium bisulphate No 

Routine potability parameters 500-mL HDPE No preservative No 

250-mL HDPE No preservative No 

125-mL HDPE Nitric acid Yes 

Total metals 125-mL HDPE  No preservative Yes 

PAHs 2 x 100-mL amber glass Sodium bisulphate No 

Notes: 
BTEX – benzene, toluene, ethylbenzene, xylenes; HDPE – high density polyethylene; mL – millilitre; L – litre; n/a – not applicable;  
PAH – polycyclic aromatic hydrocarbon; PHC – petroleum hydrocarbon; VOC – volatile organic compound 

 

Soil, groundwater and surface water samples were given unique identification numbers and the soil and 

groundwater sampling containers were preserved in ice-filled coolers to maintain temperatures below 10°C. 

Samples were logged onto formal chain-of-custody documents and transported to BVL for chemical analysis. BVL 

is accredited by the Standards Council of Canada. 

Blind field duplicate soil, groundwater and surface water samples are submitted for analysis. Trip and field blanks 

are submitted for analysis, as necessary, to evaluate the potential for cross contamination during the sampling 

and transportation of the samples. Submission of blind field duplicate QC samples was at a minimum rate of 10% 

of total samples. 

2.0 LABORATORY PROGRAM  
The laboratory QA/QC program included adherence to laboratory sampling and analysis protocols (e.g., hold 

times, sample containers, preservatives, detection limits and approved methodology) and the analysis of 

laboratory method blanks, laboratory control sample (blank spike), laboratory sample duplicates, surrogate 

recovery and matrix spikes.  

Laboratory method blank samples are free of the target analytes and are analyzed through the same analytical 

method than the test samples. Method blank results are used to detect interferences or impurities introduced by 

the laboratory equipment, reagents, or solvents.  

Laboratory control samples are fortified with a known concentration of the select target analytes and then 

analyzed through the same analytical method than the test samples. Laboratory control samples are used to 

monitor the analyte recovery and validate the calibration of the instrumentation.  

For laboratory duplicate samples, a second aliquot from a randomly selected sample within an analytical batch is 

processed through the same analytical method. Laboratory duplicate sample results are used to evaluate the 

reproducibility of the analytical method.  
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Surrogate recovery is analyzed for organics parameters by spiking samples with known quantities of surrogate 

chemicals which have similar chemical properties to the parameters being analyzed. The reported recovery 

provides an indication of the analytical method accuracy for that sample.  

Matrix spikes were conducted by adding known concentrations of the analyte of interest to a sample to evaluate 

the effects of the sample matrix on the analytical method. 

3.0 DATA RECEPTION  
Once laboratory analytical results were received, Golder completed a review of field and laboratory quality. This 

included review of laboratory QC performance to confirm results are within acceptance criteria, as well as 

evaluation of field duplicate and blank results to confirm they were within alert limits. Upon receipt of the analytical 

results, relative percent difference (RPD) values between the original samples and their blind field duplicates were 

calculated as follows: 

RPD%
|S D|

1
2 S D

100 

Where: RPD = relative percent difference 
 S = sample value 

 D = blind field duplicate or replicate value. 

Since analytical error increases near the reportable detection limit (RDL), an RPD was only calculated where the 

concentrations of both the original and blind field duplicate samples were greater than five times the RDL. The 

calculated RPDs were then compared to parameter specific alert limits.  

Exceedances of the QC acceptance or alert criteria were investigated with the laboratory and, if warranted, a 

corrective action report was requested from the laboratory. 

4.0 DATA QUALITY REVIEW RESULTS  
Results of the data quality review are summarized in Table G1. The RPD calculations and QC results are 

presented in Tables G2 to G7.  

Sixty-three field duplicate soil samples were collected and submitted to the laboratory as part of the soil 

investigation. One field duplicate, two field blanks and one trip blank were also submitted to the laboratory as part 

of the surface water QC program.  

Based on the data quality review, 75 data quality issues have been identified. Sample heterogeneity was the 

cause of numerous data quality issues. Where heterogeneity led to differences in concentrations of a parameter in 

a sample and its corresponding duplicate that straddled the guideline value (one sample above and one below the 

guideline value), the highest, most conservative value was selected for the interpretation of the results. Those test 

pit locations were considered to exceed the guideline as a conservative measure. Hold times were exceeded for 

numerous samples due to the challenges of sample submission from the remote Site. None of the data quality 

issues had a material effect on the interpretation of the data collected during this investigation 

The issues are discussed in detail in Table G1. 

5.0 SUMMARY OF RESULTS 
Based on the review of the laboratory and field QA/QC results, the data presented in this report are considered to 

be reliable. 
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BVL Job 

Number
Matrix

BVL Sample ID 

Affected 
Test Affected Data Quality Issue Comments

C160616 Soil n/a n/a No data quality issues were identified. The data are considered reliable.

AEE832 F3B (C22-C34) Matrix spike recovery for F3B (C22-C34) 

(58%) below the acceptance criteria of (60-

140%) due to matrix interference.

This data quality issue may represent a potential low bias for this sample. 

There is no applicable guideline for F3B (C22-C34) therefore indicating that 

there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the F3B (C22-C34) data reported can 

be considered reliable.

AEE874, AEE875 

and AEE876

Chromium and 

Vanadium

Matrix spike recovery for chromium (134%) 

and vanadium (161%) exceeded the 

acceptance criteria of (75-125%) for batch 

A333424.

This data quality issue may represent a potential high bias for this sample. 

Chromium and vanadium in the samples were below the regulatory guideline, 

indicating that there will not be a material effect on the interpretation of the 

results of this parameter. Under these circumstances, the chromium and 

vanadium data reported can be considered reliable.

AEF028, AEF035, 

AEF043 and 

AEF047

F3B (C22-C34) Matrix spike recovery for F3B (C22-C34) 

(58%) below the acceptance criteria of (60-

140%) for batch A330260.

This data quality issue may represent a potential low bias for this sample. 

There is no applicable guideline for F3B (C22-C34) therefore indicating that 

there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the F3B (C22-C34) data reported can 

be considered reliable.

AEF024 and 

AEF025

Chromium and 

Vanadium

Matrix spike recovery for chromium (134%) 

and vanadium(161%) exceeded the 

acceptance criteria of (75-125%) for batch 

A333424.

This data quality issue may represent a potential high bias for this sample. 

Chromium and vanadium in the samples were below the regulatory guideline, 

indicating that there will not be a material effect on the interpretation of the 

results of this parameter. Under these circumstances, the chromium and 

vanadium data reported can be considered reliable.

AEF044 and 

AEF046

F2 (C10-C16) Field duplicate samples TP21-149-05 and 

DUP A exceed the alert limit for F2 (C10-

C16) (114%).

A quality check of the data yielded similar results. Sample non-homogeneity 

is believed to be the root cause. F2 (C10-C16) concentrations in both the 

sample and the field duplicate were above the regulatory guideline, indicating 

that there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the F2 (C10-C16) data reported can 

be considered reliable.

AEF097, AEF099, 

AEF101, AEF102 

and AEF103

 F3B (C22-C34) Matrix spike recovery for F3B (C22-C34) 

(58%) below the acceptance criteria of (60-

140%) for batch A330260.

This data quality issue may represent a potential low bias for this sample. 

There is no applicable guideline for F3B (C22-C34) therefore indicating that 

there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the F3B (C22-C34) data reported can 

be considered reliable.

AEF071, AEF072 

and AEF073

Chromium, Nickel and 

Vanadium

Matrix spike recovery for chromium 

(142%), nickel (132%) and 

vanadium(177%) exceeded the 

acceptance criteria of (75-125%) for batch 

A331374.

This data quality issue may represent a potential high bias for this sample. 

Chromium, nickel and vanadium in the samples were below the regulatory 

guideline, indicating that there will not be a material effect on the 

interpretation of the results of this parameter. Under these circumstances, the 

chromium, nickel and vanadium data reported can be considered reliable.

AEF071, AEF072 

and AEF073

Zinc Spiked blank recovery for zinc (121%) 

exceeded the acceptance criteria of (80-

120%) for batch A331374.

This data quality issue may represent a potential high bias for this sample. 

Zinc in the samples were below the regulatory guideline, indicating that there 

will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the zinc data reported can be 

considered reliable.

AEF073 Benzene Qualifying ion (Benzene) is outside of the 

acceptance criteria.

This data quality issue may represent a potential high bias for this 

sample. Benzene concentration in the sample was below the regulatory 

guideline, indicating that there will not be a material effect on the 

interpretation of the results of this parameter. Under these circumstances, the 

Benzene data reported can be considered reliable.

AEF097 m & p-Xylene Qualifying ion (m & p-Xylene) is outside of 

the acceptance criteria.

This data quality issue may represent a potential high bias for this 

sample. There is no applicable guideline for m & p-Xylene however total 

xylenes is the sum of m & p-Xylene and o-Xylene. The total xylenes result is 

above the regulatory guidelines, therefore indicating that there will not be a 

material effect on the interpretation of the results of this parameter. Under 

these circumstances, the data reported can be considered reliable.

Notes:

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

CCME - Canadian Council of the Ministers of the Environment

F1, F2, F3, F3A, F3B, F4 - petroleum hydrocarbon fractions 1, 2, 3, 3A, 3B and 4

n/a - not applicable

PHC - petroleum hydrocarbon

RPD - relative percent difference

TCLP - toxicity characteristic leaching procedure

VOC - volatile organic compound

Table G1

Summary of Quality Control Sample Results

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Shell Canada Limited

C160993

C161006

C161010

Soil

Soil

Soil
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Table G1

Summary of Quality Control Sample Results

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Shell Canada Limited

AEO138 Benzene Qualifying ion (Benzene) is outside of the 

acceptance criteria.

This deviation may represent a potential high bias for this sample. Benzene 

concentration in the sample was below the regulatory guideline, indicating 

that there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the Benzene data reported can be 

considered reliable.

AEO189 Ethylbenzene Qualifying ion (Ethylbenzene) is outside of 

the acceptance criteria.

This deviation may represent a potential high bias for this sample. 

Ethylbenzene concentration in the sample was below the regulatory guideline, 

indicating that there will not be a material effect on the interpretation of the 

results of this parameter. Under these circumstances, the Ethylbenzene data 

reported can be considered reliable.

AEO191 Benzene Qualifying ion (Benzene) is outside of the 

acceptance criteria.

This deviation may represent a potential high bias for this sample. Benzene 

concentration in the sample was above the regulatory guideline, indicating 

that there will not be a material effect on the interpretation of the results of this 

parameter.  Under these circumstances, the Benzene data reported can be 

considered reliable.

AEO131 and 

AEO144

VOC/BTEX/F1 Sample received was not in compliance 

with CCME sampling requirements for 

VOC/BTEX/F1 in soil.

VOC/BTEX/F1 was submitted in methanol vials that contained less methanol 

than required, therefore glass jars were used for VOC/BTEX/F1 analysis. This 

does not have any direct affect on the integrity of the sample, thus the data 

are considered reliable.

F1 (C6-C10) - BTEX Field duplicate samples TP21-13-05 and 

DUP J exceed the alert limit for F1 (C6-

C10) - BTEX (87%).

A quality check of the data yielded similar results. F1 (C6-C10) - BTEX 

concentrations in both the sample and the field duplicate were above the 

regulatory guideline, indicating that there will not be a material effect on the 

interpretation of the results of this parameter. Under these circumstances, the 

F1 (C6-C10) - BTEX data reported can be considered reliable.

F2 (C10-C16) Field duplicate samples TP21-13-05 and 

DUP J exceed the alert limit for F2 (C10-

C16) (105%).

A quality check of the data yielded similar results. The F2 (C10-C16) 

concentration observed in the sample met the regulatory guideline, while the 

field duplicate result exceeded the guideline. Thus, this F2 (C10-C16) data for 

this sample pair should be considered suspect.

This test pit location is considered exceeding the guideline for F2 as a 

conservative measure.

C162523 Soil n/a n/a No data quality issues were identified. The data are considered reliable.

AEO363 o-Xylene Qualifying ion (o-Xylene) is outside of the 

acceptance criteria.

This data quality issue may represent a potential high bias for this 

sample. There is no applicable guideline for o-Xylene however total xylenes is 

the sum of m & p-Xylene and o-Xylene. The total xylenes result is below the 

regulatory guidelines, therefore indicating that there will not be a material 

effect on the interpretation of the results of this parameter. Under these 

circumstances, the data reported can be considered reliable.

AEO368, AEO388 

and AEO399

VOC/BTEX/F1 Sample received was not in compliance 

with CCME sampling requirements for 

VOC/BTEX/F1 in soil.

VOC/BTEX/F1 was submitted in methanol vials that contained less methanol 

than required, therefore glass jars were used for VOC/BTEX/F1 analysis. This 

does not have any direct affect on the integrity of the sample, thus the data 

are considered reliable.

Notes:

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

CCME - Canadian Council of the Ministers of the Environment

F1, F2, F3, F3A, F3B, F4 - petroleum hydrocarbon fractions 1, 2, 3, 3A, 3B and 4

n/a - not applicable

PHC - petroleum hydrocarbon

RPD - relative percent difference

TCLP - toxicity characteristic leaching procedure

VOC - volatile organic compound

C162535 Soil

C162508 Soil

AEO191 and 

AEO138
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Table G1

Summary of Quality Control Sample Results

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Shell Canada Limited

AEP028 and 

AEP030

o-Xylene Qualifying ion (o-Xylene) is outside of the 

acceptance criteria.

This data quality issue may represent a potential high bias for this 

sample. There is no applicable guideline for o-Xylene however total xylenes is 

the sum of m & p-Xylene and o-Xylene. The total xylenes result is below the 

regulatory guidelines, therefore indicating that there will not be a material 

effect on the interpretation of the results of this parameter. Under these 

circumstances, the data reported can be considered reliable.

AEP012, AEP013 

and AEP018

F3B (C22-C34) Matrix spike recovery for F3B (C22-C34) 

(58%) below the acceptance criteria of (60-

140%) for batch A330260.

This data quality issue may represent a potential low bias for this sample. 

There is no applicable guideline for F3B (C22-C34) therefore indicating that 

there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the F3B (C22-C34) data reported can 

be considered reliable.

AEP016 and 

AEP036

VOC/BTEX/F1 Sample received was not in compliance 

with CCME sampling requirements for 

VOC/BTEX/F1 in soil.

VOC/BTEX/F1 was submitted in methanol vials that contained less methanol 

than required, therefore glass jars were used for VOC/BTEX/F1 analysis. This 

does not have any direct affect on the integrity of the sample, thus the data 

are considered reliable.

F2 Field duplicate samples TP21-63-03 and 

DUP U exceed the alert limit for F2 (97%).

A quality check of the data yielded similar results. Sample non-homogeneity 

is believed to be the root cause. The F2 concentration observed in the field 

duplicate met the regulatory guideline, while the sample result exceeded the 

guideline. Thus, these F2 data for this sample pair should be considered 

suspect.

This test pit location is considered exceeding the guideline for F2 as a 

conservative measure.

F2-F4 Sample was analyzed past method 

specified hold time for CCME 

Hydrocarbons (F2-F4 in soil).

This may increase the uncertainty associated with the data. Thus, these data 

should be considered suspect. Exceeding the hold time would be expected to 

decrease the concentration of hydrocarbons in the sample due to potential off-

gassing. The sample TP21-63-03 exceeded the guideline for F2 indicating 

that this issue did not have a material effect on the interpretation of the data.

C162662 Soil n/a n/a No data quality issues were identified. The data are considered reliable.

AEP501 PHC Surrogate recovery for D10-o-Xylene 

(157%) exceeded the acceptance criteria 

(50-140%) for batch A336426.

This data quality issue may represent a potential high bias for this parameter. 

However, since the results were below the reportable detection limit, there is 

no impact on data quality. Under these circumstances, the data reported can 

be considered reliable.

AEP489, AEP509 

and AEP532

VOC/BTEX/F1 Sample received was not in compliance 

with CCME sampling requirements for 

VOC/BTEX/F1 in soil.

VOC/BTEX/F1 was submitted in methanol vials, however they leaked in 

transit. Therefore glass jars were used for VOC/BTEX/F1 analysis. This does 

not have any direct affect on the integrity of the sample, thus the data are 

considered reliable.

AEP523, AEP524 

and AEP525

Soluble Nitrate plus 

Nitrite

Matrix spike recovery for soluble nitrate 

plus nitrite (51%) below the acceptance 

criteria of (75-125%) for batch A337225.

This data quality issue may represent a potential low bias for this sample. 

There is no applicable guideline for soluble nitrate plus nitrite therefore 

indicating that there will not be a material effect on the interpretation of the 

results of this parameter. Under these circumstances, the soluble nitrate plus 

nitrite data reported can be considered reliable.

Notes:

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

CCME - Canadian Council of the Ministers of the Environment

F1, F2, F3, F3A, F3B, F4 - petroleum hydrocarbon fractions 1, 2, 3, 3A, 3B and 4

n/a - not applicable

PHC - petroleum hydrocarbon

RPD - relative percent difference

TCLP - toxicity characteristic leaching procedure

VOC - volatile organic compound

AEP006 and 

AEP035

SoilC162768

C162661 Soil
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Table G1

Summary of Quality Control Sample Results

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Shell Canada Limited

AEZ785, AEZ786, 

AEZ788, AEZ789 

and AEZ791

F4 Matrix spike recovery for F4 (144%) 

exceeded the acceptance criteria of (60-

140%) for batch A339935.

This data quality issue may represent a potential high bias for this sample. F4 

in the samples were below the regulatory guideline, indicating that there will 

not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the F4 data reported can be 

considered reliable.

AEZ787 and 

AEZ790

Dissolved Nitrate plus 

Nitrite

Matrix spike recovery for Dissolved Nitrate 

plus Nitrite (133%) exceeded the 

acceptance criteria of (80-120%) for batch 

A340069.

This data quality issue may represent a potential high bias for this sample.  

There is no applicable guideline for Dissolved Nitrate plus Nitrite therefore 

indicating that there will not be a material effect on the interpretation of the 

results of this parameter. Under these circumstances, the Dissolved Nitrate 

plus Nitrite data reported can be considered reliable.

AEZ785 and 

AEZ790

Aluminum Spiked blank recovery for Aluminum 

(121%) exceeded the acceptance criteria 

of (80-120%) for batch A340771.

This data quality issue may represent a potential high bias for this sample. 

Aluminum in the samples were below the regulatory guideline, indicating that 

there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the Aluminum data reported can be 

considered reliable.

Barium Matrix spike recovery for Barium (9.5%) 

below the acceptance criteria of (80-120%) 

for batch A343870.

This data quality issue may represent a potential low bias for this sample. 

Barium in the sample was below the regulatory guideline, indicating that there 

will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the Barium data reported can be 

considered reliable.

Silicon Matrix spike recovery for Silicon (78%) 

below the acceptance criteria of (80-120%) 

for batch A343870.

This data quality issue may represent a potential low bias for this sample.  

There is no applicable guideline for silicon therefore indicating that there will 

not be a material effect on the interpretation of the results of this parameter. 

Under these circumstances, the silicon data reported can be considered 

reliable.

AEZ790 Barium Matrix spike recovery for Barium (9%) 

below the acceptance criteria of (80-120%) 

for batch A341798.

This data quality issue may represent a potential low bias for this sample. 

Groundwater from this well, sampled in 2019 (IEG 2020), had a comparable 

barium concentration (also below guideline), therefore there will not be a 

material effect on the interpretation of the results of this parameter. Under 

these circumstances, the data reported can be considered reliable.

C164643 Soil n/a n/a No data quality issues were identified. The data are considered reliable.

AFA046 o-Xylene Qualifying ion (o-Xylene) is outside of the 

acceptance criteria.

This data quality issue may represent a potential high bias for this 

sample. There is no applicable guideline for o-Xylene however total xylenes is 

the sum of m & p-Xylene and o-Xylene. The total xylenes result is below the 

regulatory guidelines, therefore indicating that there will not be a material 

effect on the interpretation of the results of this parameter. Under these 

circumstances, the data reported can be considered reliable.

AFA065 and 

AFA066

F2 and F3 Field duplicate samples TP21-175-02 and 

DUP-BB exceed the alerts limit for F2 

(67%) and F3 (100%).

A quality check of the data yielded similar results. F2 and F3 concentrations 

in both the sample and the field duplicate were above the regulatory 

guideline, indicating that there will not be a material effect on the 

interpretation of the results of this parameter. Under these circumstances, the 

F2 and F3 data reported can be considered reliable.

AFA068 and 

AFA070

F2 Field duplicate samples TP21-176-02 and 

DUP-CC exceed the alert limit for F2 

(74%).

A quality check of the data yielded similar results. F2 concentrations in both 

the sample and the field duplicate were above the regulatory guideline, 

indicating that there will not be a material effect on the interpretation of the 

results of this parameter. Under these circumstances, the F2 data reported 

can be considered reliable.

Notes:

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

CCME - Canadian Council of the Ministers of the Environment

F1, F2, F3, F3A, F3B, F4 - petroleum hydrocarbon fractions 1, 2, 3, 3A, 3B and 4

n/a - not applicable

PHC - petroleum hydrocarbon

RPD - relative percent difference

TCLP - toxicity characteristic leaching procedure

VOC - volatile organic compound

Groundwater

AEZ785

Soil

C164600

C164647
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Table G1

Summary of Quality Control Sample Results

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Shell Canada Limited

AFA064 F4 Matrix spike recovery for F4 (56%) below 

the acceptance criteria of (60-140%) due 

to matrix interference.

This data quality issue may represent a potential low bias for this sample. F4 

in the sample and laboratory duplicate were below the regulatory guideline, 

indicating that there will not be a material effect on the interpretation of the 

results of this parameter. Under these circumstances, the F4 data reported 

can be considered reliable.

AFA096 and 

AFA097

F2 Field duplicate samples TP21-06-03 and 

DUP FF exceed the alert limit for F2 

(94%).

A quality check of the data yielded similar results.  Sample non-homogeneity 

is believed to be the root cause. The F2 concentration observed in the sample 

met the regulatory guideline, while the field duplicate result exceeded the 

guideline. Thus, these F2 data for this sample pair should be considered 

suspect.

This test pit location is considered exceeding the guideline for F2 as a 

conservative measure.

C164651 Soil n/a n/a No data quality issues were identified. The data are considered reliable.

C164652 Wood All VOC/BTEX/F1 Sample received was not in compliance 

with CCME sampling requirements for 

VOC/BTEX/F1 in soil.

VOC/BTEX/F1 was not submitted in methanol vials, therefore glass jars were 

used for VOC/BTEX/F1 analysis. This does not have any direct affect on the 

integrity of the sample, thus the data are considered reliable.

AFA127 F2 Matrix duplicate RPD for F2 (117%) 

exceed the acceptance criteria (40%) due 

to sample non homogeneity.

This may increase the uncertainty associated with these results. F2 

concentrations were below the regulatory guideline in both the sample and the 

lab duplicate, indicating that the data quality issue will not have a material 

effect on the interpretation of the results for this parameter. Under these 

circumstances, the F2 data reported can be considered reliable.

AFA138 m & p-Xylene Qualifying ion (m & p-Xylene) is outside of 

the acceptance criteria.

This data quality issue may represent a potential high bias for this 

sample. There is no applicable guideline for m & p-Xylene however total 

xylenes is the sum of m & p-Xylene and o-Xylene. The total xylenes result is 

below the regulatory guidelines, therefore indicating that there will not be a 

material effect on the interpretation of the results of this parameter. Under 

these circumstances, the data reported can be considered reliable.

AFA139 and 

AFA144

o-Xylene Qualifying ion (o-Xylene) is outside of the 

acceptance criteria.

This data quality issue may represent a potential high bias for this 

sample. There is no applicable guideline for o-Xylene however total xylenes is 

the sum of m & p-Xylene and o-Xylene. The total xylenes result is below the 

regulatory guidelines, therefore indicating that there will not be a material 

effect on the interpretation of the results of this parameter. Under these 

circumstances, the data reported can be considered reliable.

Ethylbenzene Field duplicate samples TP21-22-05 and 

DUP-GG exceed the alert limit for 

Ethylbenzene (127%).

A quality check of the data yielded similar results. Sample non-homogeneity 

is believed to be the root cause. Ethylbenzene concentrations in both the 

sample and the field duplicate were below the regulatory guideline, indicating 

that there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the Ethylbenzene data reported can 

be considered reliable.

Xylenes (Total) and 

F2

Field duplicate samples TP21-22-05 and 

DUP-GG exceed the alert limits for 

Xylenes (Total) (131%) and F2 (192%).

A quality check of the data yielded similar results. Sample non-homogeneity 

is believed to be the root cause. The Xylenes (Total) and F2 concentrations 

observed in the sample met the regulatory guideline, while the field duplicate 

result exceeded the guideline. Thus, these Xylenes (Total) and F2 data for 

this sample pair should be considered suspect.

This test pit location is considered exceeding the guideline for xylenes and F2 

as a conservative measure.

AFA140 and 

AFA141

F2 Field duplicate samples TP21-23-06 and 

DUP-HH exceed the alert limit for F2 

(105%).

A quality check of the data yielded similar results. Sample non-homogeneity 

is believed to be the root cause. F2 concentrations in both the sample and the 

field duplicate were above the regulatory guideline, indicating that there will 

not be a material effect on the interpretation of the results of this parameter. 

Under these circumstances, the F2 data reported can be considered reliable.

C164860 Soil n/a n/a No data quality issues were identified. The data are considered reliable.

Notes:

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

CCME - Canadian Council of the Ministers of the Environment

F1, F2, F3, F3A, F3B, F4 - petroleum hydrocarbon fractions 1, 2, 3, 3A, 3B and 4

n/a - not applicable

PHC - petroleum hydrocarbon

RPD - relative percent difference

TCLP - toxicity characteristic leaching procedure

VOC - volatile organic compound

Soil

Soil

AFA135 and 

AFA136

C164648

C164653
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Table G1

Summary of Quality Control Sample Results

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Shell Canada Limited

F2 Matrix spike recovery for F2 (56%) below 

the acceptance criteria of (60-140%) due 

to matrix interference.

This data quality issue may represent a potential low bias for this sample. The 

F2 concentration observed in the sample met the regulatory guideline, while 

the laboratory duplicate result exceeded the guideline. Thus, these F2 data 

for this sample pair should be considered suspect.

Another sample from this location (TP21-41) exceeds the applied guideline 

for PHC F2. Therefore this issue will not have a material effect on the 

interpretation of the results.

F3A (C16-C22) Matrix spike recovery for F3A (C16-C22) 

(52%) below the acceptance criteria of (60-

140%) due to matrix interference.

This data quality issue may represent a potential low bias for this sample. 

There is no applicable guideline for F3A (C16-C22) therefore indicating that 

there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the F3A (C16-C22) data reported can 

be considered reliable.

F2-F4, F3A and F3B Sample was analyzed past method 

specified hold time for CCME 

Hydrocarbons (F2-F4) and F3A/B in soil 

(TP21-41).

This may increase the uncertainty associated with the data. Thus, these data 

should be considered suspect.  

Another sample from this location (TP21-41) exceeds the applied guideline 

for PHC F2. Therefore, this issue will not have a material effect on the 

interpretation of the results.

AFC301, AFC382 

and AFC385

VOC/BTEX/F1 Sample received was not in compliance 

with CCME sampling requirements for 

VOC/BTEX/F1 in soil.

VOC/BTEX/F1 was submitted in methanol vials, however the vials leaked 

during transit. Therefore glass jars were used for VOC/BTEX/F1 analysis. 

This does not have any direct affect on the integrity of the sample, thus the 

data are considered reliable.

AFC301 F2-F4 Sample was analyzed past method 

specified hold time for CCME 

Hydrocarbons (F2-F4 in soil).

This may increase the uncertainty associated with the data. Thus, these data 

should be considered suspect. Exceeding the hold time would be expected to 

decrease the concentration of hydrocarbons in the sample due to potential off-

gassing. The sample exceeds the guideline for F3 indicating that this issue 

did not have an effect on the interpretation of the data. 

AFC322 and 

AFC387

Toluene Field duplicate samples TP21-36-05 and 

DUP W exceed the alert limit for toluene 

(108%).

A quality check of the data yielded similar results. Sample non-homogeneity 

is believed to be the root cause. Toluene concentrations in both the sample 

and the field duplicate were above the regulatory guideline, indicating that 

there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the Toluene data reported can be 

considered reliable.

Ethylbenzene Field duplicate samples TP21-38-05 and 

DUP X exceed the alert limits for 

ethylbenzene (116%).

A quality check of the data yielded similar results. Sample non-homogeneity 

is believed to be the root cause. Ethylbenzene concentrations in both the 

sample and the field duplicate were below the regulatory guideline, indicating 

that there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the Ethylbenzene data reported can 

be considered reliable.

Total Xylenes Field duplicate samples TP21-38-05 and 

DUP X exceed the alert limits for total 

xylenes (102%).

A quality check of the data yielded similar results. Sample non-homogeneity 

is believed to be the root cause. Total Xylenes concentrations in both the 

sample and the field duplicate were above the regulatory guideline, indicating 

that there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the Total Xylenes data reported can 

be considered reliable.

F1 (C6-C10) - BTEX Field duplicate samples TP21-38-05 and 

DUP X exceed the alert limits for F1 (C6-

C10) - BTEX (84%).

A quality check of the data yielded similar results. Sample non-homogeneity 

is believed to be the root cause. The F1 (C6-C10) - BTEX concentration 

observed in the sample met the regulatory guideline, while the field duplicate 

result exceeded the guideline. Thus, these F1 (C6-C10) - BTEX data for this 

sample pair should be considered suspect.

This test pit location is considered exceeding the guideline for F1 as a 

conservative measure.

C165063 Soil n/a n/a No data quality issues were identified. The data are considered reliable.

Notes:

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

CCME - Canadian Council of the Ministers of the Environment

F1, F2, F3, F3A, F3B, F4 - petroleum hydrocarbon fractions 1, 2, 3, 3A, 3B and 4

n/a - not applicable

PHC - petroleum hydrocarbon

RPD - relative percent difference

TCLP - toxicity characteristic leaching procedure

VOC - volatile organic compound

Soil AFC350

AFC329 and 

AFC388

C164989
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Table G1

Summary of Quality Control Sample Results

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Shell Canada Limited

AFU653 and 

AFU655

PAH Surrogate recovery for terphenyl-d14 

(147% and 140%) exceeded the 

acceptance criteria (50-130%) for batch 

A352619.

This data quality issue may represent a potential high bias for the parameters 

in this test in this sample. All results were below  guidelines, indicating that 

there will not be a material effect on the interpretation of the results of these 

parameter. Under these circumstances, the data reported can be considered 

reliable.

Total Aluminum Laboratory duplicate RPD for total 

aluminum (37%) exceed the acceptance 

criteria (20%) due to sample non 

homogeneity.

This may increase the uncertainty associated with these results. Total 

Aluminum concentration was above the regulatory guideline in the sample, 

indicating that the data quality issue will not have a material effect on the 

interpretation of the results for this parameter. Under these circumstances, the 

Total Aluminum data reported can be considered reliable.

Total Titanium Laboratory duplicate RPD for total titanium 

(43%) exceed the acceptance criteria 

(20%) due to sample non homogeneity.

This may increase the uncertainty associated with these results. There is no 

applicable guideline for total titanium therefore indicating that there will not be 

a material effect on the interpretation of the results of this parameter. Under 

these circumstances, the total titanium data reported can be considered 

reliable.

AFU656 and 

AFU657

Nitrate and Nitrite Sample analyzed past method specified 

hold time for Nitrate and Nitrite.

This may increase the uncertainty of test results but does not necessarily 

imply that results are compromised. The data are considered reliable.

Matrix spike recovery for terphenyl-d14 

(173%) exceeded the acceptance criteria 

(50-130%) for batch A352619.

This data quality issue may represent a potential high bias for the parameters 

in this test in this sample. All results were below  guidelines, indicating that 

there will not be a material effect on the interpretation of the results of these 

parameter.  Under these circumstances, the data reported can be considered 

reliable.

Spiked blank recovery for terphenyl-d14 

(151%) exceeded the acceptance criteria 

(50-130%) for batch A352619.

This data quality issue may represent a potential high bias for the parameters 

in this test in this sample. All results were below  guidelines, indicating that 

there will not be a material effect on the interpretation of the results of these 

parameter.  Under these circumstances, the data reported can be considered 

reliable.

Method blank concentration for terphenyl-

d14 (152%) exceeded the acceptance 

criteria (50-130%) for batch A352619.

This data quality issue may represent a potential high bias for the parameters 

in this test in this sample. All results were below  guidelines, indicating that 

there will not be a material effect on the interpretation of the results of these 

parameter.  Under these circumstances, the data reported can be considered 

reliable.

AFU653 Total Silicon Matrix spike recovery for total silicon 

(128%) exceeded the acceptance criteria 

of (80-120%) due to matrix interference.

This data quality issue may represent a potential high bias for this sample. 

There is no applicable guideline for total silicon therefore indicating that there 

will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the total silicon data reported can be 

considered reliable.

AFU653 and 

AFU654

Total Aluminum Field duplicate samples SW21-01 and 

DUP A exceed the alert limit for Total 

Aluminum (67%).

A quality check of the data yielded similar results. Sample non-homogeneity 

is believed to be the root cause. Total Aluminum concentrations in both the 

sample and the field duplicate were above the regulatory guideline, indicating 

that there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the Total Aluminum data reported can 

be considered reliable.

Groundwater AFU651 BTEX/F1-F2 Sample was analyzed past method 

specified hold time (monitoring well P06-

07)

This may increase the uncertainty associated with the data. Thus, these data 

should be considered suspect.  

The analytical results for this sample are generally consistent with the results 

from the previous sampling event (no exceedances of PHC parameters) (IEG 

2020). Therefore the results are considered reliable.

C167913 Soil AFU762 F3B (C22-C34) Laboratory duplicate RPD recovery for 

F3B (C22-C34) (102%) exceeded the 

acceptance criteria of (40%) due to sample 

non homogeneity.

This data quality issue may represent a potential high bias for this sample. 

There is no applicable guideline for F3B (C22-C34) therefore indicating that 

there will not be a material effect on the interpretation of the results of this 

parameter.  Under these circumstances, the F3B (C22-C34) data reported 

can be considered reliable.

Notes:

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

CCME - Canadian Council of the Ministers of the Environment

F1, F2, F3, F3A, F3B, F4 - petroleum hydrocarbon fractions 1, 2, 3, 3A, 3B and 4

n/a - not applicable

PHC - petroleum hydrocarbon

RPD - relative percent difference

TCLP - toxicity characteristic leaching procedure

VOC - volatile organic compound

AFU654

Surface Water

AFU653, AFU654 

and AFU655

C167904

PAH
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March 2022  20368099-6000

BVL Job 

Number
Matrix

BVL Sample ID 

Affected 
Test Affected Data Quality Issue Comments

Table G1

Summary of Quality Control Sample Results

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Shell Canada Limited

C167916 Soil AFU827 and 

AFU828

Vanadium Matrix spike recovery for vanadium(139%) 

exceeded the acceptance criteria of (75-

125%) for batch A354079.

This data quality issue may represent a potential high bias for this sample. 

Vanadium in the samples were below the regulatory guideline, indicating that 

there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the vanadium data reported can be 

considered reliable.

AFU891 Benzene Qualifying ion (Benzene) is outside of the 

acceptance criteria.

This deviation may represent a potential high bias for this sample. Benzene 

concentration in the sample was below the regulatory guideline, indicating 

that there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the Benzene data reported can be 

considered reliable.

F2 (C10-C16) Field duplicate samples TP21-180-03 and 

DUP III exceed the alert limit for F2 (C10-

C16) (67%).

A quality check of the data yielded similar results. Sample non-homogeneity 

is believed to be the root cause. F2 (C10-C16) concentrations in both the 

sample and the field duplicate were above the regulatory guideline, indicating 

that there will not be a material effect on the interpretation of the results of this 

parameter. Under these circumstances, the F2 (C10-C16) data reported can 

be considered reliable.

F3 (C16-C34) Field duplicate samples TP21-180-03 and 

DUP III exceed the alert limit for F3 (C16-

C34) (83%).

A quality check of the data yielded similar results. Sample non-homogeneity 

is believed to be the root cause. The F3 (C16-C34) concentration observed in 

the sample met the regulatory guideline, while the field duplicate result 

exceeded the guideline. Thus, these F3 (C16-C34) data for this sample pair 

should be considered suspect.

This test pit location is considered exceeding the guideline for F3 as a 

conservative measure.

AFW344, 

AFW345, AFW346

Benzene Qualifying ion (Benzene) is outside of the 

acceptance criteria.

This data quality issue may represent a potential high bias for this 

sample. Benzene concentrations in the samples were below the regulatory 

guideline, indicating that there will not be a material effect on the 

interpretation of the results of this parameter. Under these circumstances, the 

Benzene data reported can be considered reliable.

AFW345 PHC Surrogate recovery for D10-o-Xylene 

(172%) exceeded the acceptance criteria 

(50-140%) due to matrix interference.

This data quality issue may represent a potential high bias for the parameters 

in this test in this sample. All results were either below or well above 

guidelines, indicating that there will not be a material effect on the 

interpretation of the results of these parameter. Under these circumstances, 

the data reported can be considered reliable.

AFW114 and 

AFW115

F3B (C22-C34) Laboratory duplicate RPD for F3B (C22-

C34) (102%) exceeded the acceptance 

criteria of (40%) for batch A350635.

This may increase the uncertainty associated with these results. There is no 

applicable guideline for F3B (C22-C34) therefore indicating that there will not 

be a material effect on the interpretation of the results of this parameter. 

Under these circumstances, the F3B (C22-C34) data reported can be 

considered reliable.

AFW284 F2 (C10-C16 

Hydrocarbons)

Laboratory duplicate RPD for F2 (C10-C16 

Hydrocarbons) (56%) exceeded the 

acceptance criteria of (40%) for batch 

A355591.

This may increase the uncertainty associated with these results. F2 

concentrations were above the regulatory guideline in both the sample and 

the lab duplicate, indicating that the data quality issue will not have a material 

effect on the interpretation of the results for this parameter. Under these 

circumstances, the F2 data reported can be considered reliable.

AFW344 and 

AFW345

Acenaphthene and 

Acenaphthylene

Qualifying ion (Acenaphthene and 

Acenaphthylene) is outside of the 

acceptance criteria.

This data quality issue may represent a potential high bias for this 

sample. There is no applicable guideline for Acenaphthene and 

Acenaphthylene therefore indicating that there will not be a material effect on 

the interpretation of the results of this parameter. Under these circumstances, 

the Acenaphthene and Acenaphthylene data reported can be considered 

reliable.

AFW346 Acenaphthene, 

Acenaphthylene and 1-

Methylnaphthalene

Qualifying ion (Acenaphthene, 

Acenaphthylene and 1-Methylnaphthalene) 

is outside of the acceptance criteria.

This data quality issue may represent a potential high bias for this 

sample. There is no applicable guideline for Acenaphthene, Acenaphthylene 

and 1-Methylnaphthalene therefore indicating that there will not be a material 

effect on the interpretation of the results of this parameter. Under these 

circumstances, the Acenaphthene, Acenaphthylene and 1-Methylnaphthalene 

data reported can be considered reliable.

Notes:

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

CCME - Canadian Council of the Ministers of the Environment

F1, F2, F3, F3A, F3B, F4 - petroleum hydrocarbon fractions 1, 2, 3, 3A, 3B and 4

n/a - not applicable

PHC - petroleum hydrocarbon

RPD - relative percent difference

TCLP - toxicity characteristic leaching procedure

VOC - volatile organic compound

Soil

AFU888 and 

AFU889

Soil

C167920

C168138
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Sample Location TP21-149-06 DUP A TP21-111-05 DUP B TP21-112-06 DUP C

Sample Depth (mbgs) 1.2 1.2 1.0 1.0 1.5 1.5

Sample Collection Date 14-Aug-2021 14-Aug-2021 15-Aug-2021 15-Aug-2021 16-Aug-2021 16-Aug-2021

BVL Sample ID AEF044 AEF046 AEF088 AEF089 AEE879 AEE880

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c

Toluene mg/kg >100% 0.05 <0.050 <0.050 n/c <0.050 <0.050 n/c <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 <0.010 <0.010 n/c <0.010 <0.010 n/c 0.026 <0.010 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c <0.045 <0.045 n/c 0.13 <0.045 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 150 <10 n/c <10 <10 n/c 10 <10 n/c

F2 (C10-C16) mg/kg >60% 10 4,000 1,100 114 11 <10 n/c <10 <10 n/c

F3 (C16-C34) mg/kg >60% 50 540 120 n/c <50 <50 n/c <50 <50 n/c

F4 (C34-C50) mg/kg >60% 50 240 <50 n/c <50 <50 n/c <50 <50 n/c

Sample Location TP21-BH19-39-06 DUP D TP21-TP19-17-03 DUP E TP21-74-03 DUP F

Sample Depth (mbgs) 1.5 1.5 0.5 0.5 0.5 0.5

Sample Collection Date 17-Aug-2021 17-Aug-2021 17-Aug-2021 17-Aug-2021 17-Aug-2021 17-Aug-2021

BVL Sample ID AEO257 AEO258 AEO274 AEO276 AEO316 AEO318

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c 0.0082 0.01 n/c

Toluene mg/kg >100% 0.05 <0.050 <0.050 n/c 0.38 0.28 30 0.35 0.19 n/c

Ethylbenzene mg/kg >100% 0.01 <0.010 <0.010 n/c <0.010 <0.010 n/c 0.064 0.036 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c <0.045 <0.045 n/c 0.55 0.27 68

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c <10 <10 n/c 16 17 n/c

F2 (C10-C16) mg/kg >60% 10 <10 <10 n/c 220 190 15 220 170 26

F3 (C16-C34) mg/kg >60% 50 <50 <50 n/c 580 540 7 460 370 22

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c 150 130 n/c 120 77 n/c

Sample Location TP21-50-04 DUP G TP21-82-06 DUP H TP21-13-05 DUP I

Sample Depth (mbgs) 0.7 0.7 1.5 1.5 1.0 1.0

Sample Collection Date 18-Aug-2021 18-Aug-2021 18-Aug-2021 18-Aug-2021 19-Aug-2021 19-Aug-2021

BVL Sample ID AEO387 AEO389 AEO385 AEO368 AEO191 AEO138

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c 0.55 0.48 14

Toluene mg/kg >100% 0.05 0.2 0.35 n/c <0.050 <0.050 n/c 6.3 5.3 17

Ethylbenzene mg/kg >100% 0.01 <0.010 <0.010 n/c <0.010 <0.010 n/c 27 22 20

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c <0.045 <0.045 n/c 130 120 8

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 12 n/c <10 <10 n/c 5,600 2,200 87

F2 (C10-C16) mg/kg >60% 10 150 190 24 <10 <10 n/c 140 450 105

F3 (C16-C34) mg/kg >60% 50 310 380 20 <50 <50 n/c 110 280 n/c

F4 (C34-C50) mg/kg >60% 50 67 71 n/c <50 <50 n/c <50 100 n/c

Notes:

Bold/Underline - RPD exceeds alert limit

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

F1, F2, F3, F4 - petroleum hydrocarbon fractions 1, 2, 3 and 4

mbgs - metres below ground surface

mg/kg - milligrams per kilogram

n/c -  not calculated

RDL - reportable detection limit

RPD - relative percent difference

> - greater than

< - less than

RPD is not calculated if either the original or field duplicate sample has a result less than 5X the RDL

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Summary of Field Duplicate Sample Results - Soil Petroleum Hydrocarbons

Table G2

RPD

%

RPD

%
Units

Alert 

Limit
RDL

RPD

%

Shell Canada Limited

Units
Alert 

Limit
RDL RPD RPD

Units
Alert 

Limit
RDL RPD RPD

RPD

RPD

%
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Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Summary of Field Duplicate Sample Results - Soil Petroleum Hydrocarbons

Table G2

RPD

%

RPD

%
Units

Alert 

Limit
RDL

RPD

%

Shell Canada Limited

Sample Location TP21-TP19-24-05 DUP J TP21-138-06 DUP K TP21-146-05 DUP L

Sample Depth (mbgs) 1.0 1.0 1.5 1.5 1.0 1.0

Sample Collection Date 19-Aug-2021 19-Aug-2021 19-Aug-2021 19-Aug-2021 19-Aug-2021 19-Aug-2021

BVL Sample ID AEO134 AEO153 AEO152 AEO192 AEO185 AEO229

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c 0.01 0.012 n/c

Toluene mg/kg >100% 0.05 0.22 0.36 n/c <0.050 <0.050 n/c <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 <0.010 <0.010 n/c <0.010 <0.010 n/c 0.02 0.034 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c <0.045 <0.045 n/c <0.045 0.049 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c <10 <10 n/c <10 <10 n/c

F2 (C10-C16) mg/kg >60% 10 <10 <10 n/c <10 13 n/c <10 <10 n/c

F3 (C16-C34) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c <50 <50 n/c

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c <50 <50 n/c

Sample Location TP21-139-05 DUP M TP21-141-06 DUP N TP21-BH19-110-05 DUP O

Sample Depth (mbgs) 1.0 1.0 1.5 1.5 1 1

Sample Collection Date 20-Aug-2021 20-Aug-2021 20-Aug-2021 20-Aug-2021 21-Aug-2021 21-Aug-2021

BVL Sample ID AEP045 AEP046 AEP052 AEP053 AEP502 AEP503

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c

Toluene mg/kg >100% 0.05 <0.050 <0.050 n/c <0.050 <0.050 n/c <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 <0.010 0.024 n/c <0.010 <0.010 n/c <0.010 <0.010 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c <0.045 <0.045 n/c <0.045 <0.045 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c <10 <10 n/c <10 <10 n/c

F2 (C10-C16) mg/kg >60% 10 16 11 n/c 18 19 n/c <10 <10 n/c

F3 (C16-C34) mg/kg >60% 50 72 66 n/c 130 99 n/c <50 <50 n/c

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c <50 <50 n/c

Sample Location TP21-125-04 DUP P TP21-95-03 DUP Q TP21-92-06 DUP R

Sample Depth (mbgs) 0.7 0.7 0.5 0.5 1.5 1.5

Sample Collection Date 21-Aug-2021 21-Aug-2021 21-Aug-2021 21-Aug-2021 21-Aug-2021 21-Aug-2021

BVL Sample ID AEP508 AEP509 AEP516 AEP519 AEP528 AEP529

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c

Toluene mg/kg >100% 0.05 <0.050 <0.050 n/c <0.050 <0.050 n/c <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 <0.010 <0.010 n/c <0.010 <0.010 n/c <0.010 <0.010 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c <0.045 <0.045 n/c <0.045 <0.045 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c <10 <10 n/c <10 <10 n/c

F2 (C10-C16) mg/kg >60% 10 <10 <10 n/c <10 24 n/c <10 <10 n/c

F3 (C16-C34) mg/kg >60% 50 <50 <50 n/c <50 86 n/c <50 <50 n/c

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c <50 <50 n/c

Notes:

Bold/Underline - RPD exceeds alert limit

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

F1, F2, F3, F4 - petroleum hydrocarbon fractions 1, 2, 3 and 4

mbgs - metres below ground surface

mg/kg - milligrams per kilogram

n/c -  not calculated

RDL - reportable detection limit

RPD - relative percent difference

> - greater than

< - less than

RPD is not calculated if either the original or field duplicate sample has a result less than 5X the RDL

RPD

%
RPD

RPDUnits
Alert 

Limit
RDL RPD RPD

RPD

Units
Alert 

Limit
RDL RPD RPD RPD

Units
Alert 

Limit
RDL
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Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Summary of Field Duplicate Sample Results - Soil Petroleum Hydrocarbons

Table G2

RPD

%

RPD

%
Units

Alert 

Limit
RDL

RPD

%

Shell Canada Limited

Sample Location TP21-60-06 DUP S TP21-32-04 DUP T TP21-63-03 DUP U

Sample Depth (mbgs) 1.3 1.3 0.7 0.7 0.5 0.5

Sample Collection Date 22-Aug-2021 22-Aug-2021 22-Aug-2021 22-Aug-2021 22-Aug-2021 22-Aug-2021

BVL Sample ID AEP017 AEP036 AEP025 AEP037 AEP006 AEP035

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c 0.016 0.022 n/c <0.0050 <0.0050 n/c

Toluene mg/kg >100% 0.05 <0.050 <0.050 n/c 0.28 0.33 16 <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 <0.010 <0.010 n/c 6.1 6.7 9 <0.010 <0.010 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c 32 35 9 <0.045 <0.045 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c 800 640 22 <10 <10 n/c

F2 (C10-C16) mg/kg >60% 10 <10 <10 n/c 6,900 4,300 46 230 80 97

F3 (C16-C34) mg/kg >60% 50 67 76 n/c 650 800 21 290 130 n/c

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c 130 240 n/c <50 <50 n/c

Sample Location TP21-35-05 DUP V TP21-36-05 DUP W TP21-38-05 DUP X

Sample Depth (mbgs) 1.0 1.0 1.0 1.0 1.0 1.0

Sample Collection Date 23-Aug-2021 23-Aug-2021 23-Aug-2021 23-Aug-2021 23-Aug-2021 23-Aug-2021

BVL Sample ID AFC308 AFC386 AFC322 AFC387 AFC329 AFC388

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c <0.013 <0.015 n/c 0.024 0.092 n/c

Toluene mg/kg >100% 0.05 <0.050 <0.050 n/c 1.7 5.7 108 0.68 1.6 81

Ethylbenzene mg/kg >100% 0.01 0.014 <0.010 n/c 0.073 0.22 n/c 0.17 0.64 116

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c 0.63 1.8 n/c 1.3 4 102

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c <20 <30 n/c 86 210 84

F2 (C10-C16) mg/kg >60% 10 66 39 n/c 53 75 n/c 930 990 6

F3 (C16-C34) mg/kg >60% 50 62 73 n/c 500 470 n/c 530 480 10

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c 150 71 n/c

Sample Location TP21-52-05 DUP Y TP21-55-03 DUP Z TP21-162-02 DUP-AA

Sample Depth (mbgs) 1.0 1.0 0.5 0.5 0.3 0.3

Sample Collection Date 23-Aug-2021 23-Aug-2021 24-Aug-2021 24-Aug-2021 24-Aug-2021 24-Aug-2021

BVL Sample ID AFC385 AFC389 AFA049 AFA050 AFA058 AFA059

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c <0.028 <0.033 n/c

Toluene mg/kg >100% 0.05 <0.050 0.16 n/c 0.097 <0.050 n/c 30 38 24

Ethylbenzene mg/kg >100% 0.01 <0.010 <0.010 n/c <0.010 <0.010 n/c <0.055 <0.065 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c <0.045 <0.045 n/c <0.25 <0.29 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c <10 <10 n/c <24 <65 n/c

F2 (C10-C16) mg/kg >60% 10 <10 <10 n/c 38 180 n/c 360 160 n/c

F3 (C16-C34) mg/kg >60% 50 <50 <50 n/c 120 190 n/c 4,500 3,100 37

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c 1,600 1,100 37

Notes:

Bold/Underline - RPD exceeds alert limit

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

F1, F2, F3, F4 - petroleum hydrocarbon fractions 1, 2, 3 and 4

mbgs - metres below ground surface

mg/kg - milligrams per kilogram

n/c -  not calculated

RDL - reportable detection limit

RPD - relative percent difference

> - greater than

< - less than

RPD is not calculated if either the original or field duplicate sample has a result less than 5X the RDL

Units
Alert 

Limit
RDL RPD RPD RPD

Units
Alert 

Limit
RDL RPD RPD RPD

RPDUnits
Alert 

Limit
RDL RPD RPD
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Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Summary of Field Duplicate Sample Results - Soil Petroleum Hydrocarbons

Table G2

RPD

%

RPD

%
Units

Alert 

Limit
RDL

RPD

%

Shell Canada Limited

Sample Location TP21-175-02 DUP-BB TP21-176-02 DUP-CC TP21-11-06 DUP DD

Sample Depth (mbgs) 0.3 0.3 0.3 0.3 1.5 1.5

Sample Collection Date 24-Aug-2021 24-Aug-2021 24-Aug-2021 24-Aug-2021 26-Aug-2021 26-Aug-2021

BVL Sample ID AFA065 AFA066 AFA068 AFA070 AFA078 AFA079

Benzene mg/kg >100% 0.005 <0.027 <0.018 n/c <0.0050 <0.0050 n/c 0.0076 0.0076 n/c

Toluene mg/kg >100% 0.05 <0.080 <0.080 n/c <0.050 <0.050 n/c <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 <0.054 <0.035 n/c 0.055 0.055 0 <0.010 <0.010 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.24 <0.16 n/c 0.26 0.28 7 <0.045 <0.045 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 <54 51 n/c 14 19 n/c <10 <10 n/c

F2 (C10-C16) mg/kg >60% 10 430 860 67 180 390 74 <10 <10 n/c

F3 (C16-C34) mg/kg >60% 50 5,700 1,900 100 1,200 1,700 34 <50 <50 n/c

F4 (C34-C50) mg/kg >60% 50 2,100 520 n/c 450 670 39 <50 <50 n/c

Sample Location TP21-08-05 DUP EE TP21-06-03 DUP FF TP21-22-05 DUP-GG

Sample Depth (mbgs) 1.0 1.0 0.5 0.5 1.0 1.0

Sample Collection Date 26-Aug-2021 26-Aug-2021 26-Aug-2021 26-Aug-2021 27-Aug-2021 27-Aug-2021

BVL Sample ID AFA087 AFA091 AFA096 AFA097 AFA135 AFA136

Benzene mg/kg >100% 0.005 0.064 0.077 18 <0.0050 <0.0050 n/c 0.088 0.091 3

Toluene mg/kg >100% 0.05 <0.050 <0.050 n/c <0.050 <0.050 n/c 0.074 0.14 n/c

Ethylbenzene mg/kg >100% 0.01 0.13 0.14 7 <0.010 <0.010 n/c 0.065 0.29 127

Xylenes (Total) mg/kg >100% 0.045 0.052 0.056 n/c <0.045 <0.045 n/c 0.25 1.2 131

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c 14 14 n/c 11 42 n/c

F2 (C10-C16) mg/kg >60% 10 <10 <10 n/c 72 200 94 64 3,300 192

F3 (C16-C34) mg/kg >60% 50 <50 <50 n/c 190 310 n/c <50 <50 n/c

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c <50 <50 n/c

Sample Location TP21-23-06 DUP-HH TP21-34-05 DUP-II TP21-67-06 DUP-JJ

Sample Depth (mbgs) 1.5 1.5 1.0 1.0 1.4 1.4

Sample Collection Date 27-Aug-2021 27-Aug-2021 27-Aug-2021 27-Aug-2021 28-Aug-2021 28-Aug-2021

BVL Sample ID AFA140 AFA141 AFA125 AFA126 AFA008 AFA009

Benzene mg/kg >100% 0.005 0.56 0.23 84 <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c

Toluene mg/kg >100% 0.05 0.073 0.086 n/c <0.050 <0.050 n/c <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 0.6 0.56 7 <0.010 <0.010 n/c <0.010 <0.010 n/c

Xylenes (Total) mg/kg >100% 0.045 1.2 0.59 68 <0.045 <0.045 n/c <0.045 <0.045 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 44 230 n/c <10 <10 n/c <10 <10 n/c

F2 (C10-C16) mg/kg >60% 10 190 610 105 <10 <10 n/c <10 <10 n/c

F3 (C16-C34) mg/kg >60% 50 94 120 n/c <50 <50 n/c <50 <50 n/c

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c <50 <50 n/c

Notes:

Bold/Underline - RPD exceeds alert limit

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

F1, F2, F3, F4 - petroleum hydrocarbon fractions 1, 2, 3 and 4

mbgs - metres below ground surface

mg/kg - milligrams per kilogram

n/c -  not calculated

RDL - reportable detection limit

RPD - relative percent difference

> - greater than

< - less than

RPD is not calculated if either the original or field duplicate sample has a result less than 5X the RDL

RPD

Units
Alert 

Limit
RDL RPD RPD

RPDUnits
Alert 

Limit
RDL RPD RPD

RPD

Units
Alert 

Limit
RDL RPD RPD
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March 2022  20368099-6000

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Summary of Field Duplicate Sample Results - Soil Petroleum Hydrocarbons

Table G2

RPD

%

RPD

%
Units

Alert 

Limit
RDL

RPD

%

Shell Canada Limited

Sample Location TP21-70-06 DUP-KK TP21-84-05 DUP-LL TP21-90-04 DUP-MM

Sample Depth (mbgs) 1.5 1.5 1.0 1.0 0.7 0.7

Sample Collection Date 28-Aug-2021 28-Aug-2021 28-Aug-2021 28-Aug-2021 29-Aug-2021 29-Aug-2021

BVL Sample ID AFA016 AFA017 AFA032 AFA033 AFB113 AFB066

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c 0.0099 0.016 n/c <0.0050 <0.0050 n/c

Toluene mg/kg >100% 0.05 <0.050 <0.050 n/c 0.1 0.13 n/c <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 <0.010 <0.010 n/c 0.021 0.028 n/c <0.010 <0.010 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c 0.048 0.18 n/c <0.045 <0.045 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c <10 <10 n/c <24 <10 n/c

F2 (C10-C16) mg/kg >60% 10 <10 <10 n/c 49 97 n/c 67 <10 n/c

F3 (C16-C34) mg/kg >60% 50 <50 <50 n/c 520 360 36 220 <50 n/c

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c 150 71 n/c <50 <50 n/c

Sample Location TP21-104-03 DUP NN TP21-117-03 DUP OO TP21-118-06 DUP PP

Sample Depth (mbgs) 0.5 0.5 0.5 0.5 1.5 1.5

Sample Collection Date 31-Aug-2021 31-Aug-2021 31-Aug-2021 31-Aug-2021 31-Aug-2021 31-Aug-2021

BVL Sample ID AFU722 AFU724 AFU726 AFU728 AFU731 AFU732

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c

Toluene mg/kg >100% 0.05 <0.050 <0.050 n/c <0.050 <0.050 n/c <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 <0.010 <0.010 n/c <0.010 <0.010 n/c <0.010 <0.010 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c <0.045 <0.045 n/c <0.045 <0.045 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c <10 <10 n/c <10 <10 n/c

F2 (C10-C16) mg/kg >60% 10 23 54 n/c 10 <10 n/c <10 <10 n/c

F3 (C16-C34) mg/kg >60% 50 130 170 n/c <50 <50 n/c <50 <50 n/c

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c <50 <50 n/c

Sample Location TP21-119-03 DUP QQ TP21-120-04 DUP RR TP21-121-05 DUP SS

Sample Depth (mbgs) 0.5 0.5 0.7 0.7 1.0 1.0

Sample Collection Date 31-Aug-2021 31-Aug-2021 31-Aug-2021 31-Aug-2021 31-Aug-2021 31-Aug-2021

BVL Sample ID AFU734 AFU735 AFU738 AFU739 AFU744 AFU745

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c

Toluene mg/kg >100% 0.05 <0.050 0.079 n/c <0.050 <0.050 n/c <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 <0.010 <0.010 n/c <0.010 <0.010 n/c <0.010 <0.010 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c <0.045 <0.045 n/c <0.045 <0.045 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c <10 <10 n/c <10 <10 n/c

F2 (C10-C16) mg/kg >60% 10 51 68 29 <10 <10 n/c 15 <10 n/c

F3 (C16-C34) mg/kg >60% 50 200 180 n/c 81 <50 n/c 340 <50 n/c

F4 (C34-C50) mg/kg >60% 50 64 <50 n/c <50 <50 n/c 54 <50 n/c

Notes:

Bold/Underline - RPD exceeds alert limit

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

F1, F2, F3, F4 - petroleum hydrocarbon fractions 1, 2, 3 and 4

mbgs - metres below ground surface

mg/kg - milligrams per kilogram

n/c -  not calculated

RDL - reportable detection limit

RPD - relative percent difference

> - greater than

< - less than

RPD is not calculated if either the original or field duplicate sample has a result less than 5X the RDL

Units
Alert 

Limit
RDL RPD RPD RPD

RPD

Units
Alert 

Limit
RDL RPD RPD RPD

Units
Alert 

Limit
RDL RPD RPD
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March 2022  20368099-6000

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Summary of Field Duplicate Sample Results - Soil Petroleum Hydrocarbons

Table G2

RPD

%

RPD

%
Units

Alert 

Limit
RDL

RPD

%

Shell Canada Limited

Sample Location TP21-122-06 DUP TT TP21-129-03 DUP UU TP21-130-04 DUP VV

Sample Depth (mbgs) 1.5 1.5 0.5 0.5 0.7 0.7

Sample Collection Date 31-Aug-2021 31-Aug-2021 31-Aug-2021 31-Aug-2021 31-Aug-2021 31-Aug-2021

BVL Sample ID AFU748 AFU749 AFU751 AFU752 AFU755 AFU756

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c

Toluene mg/kg >100% 0.05 <0.050 <0.050 n/c <0.050 <0.050 n/c <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 <0.010 <0.010 n/c <0.010 <0.010 n/c <0.010 <0.010 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c <0.045 <0.045 n/c <0.045 <0.045 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c <10 <10 n/c <10 <10 n/c

F2 (C10-C16) mg/kg >60% 10 <10 <10 n/c 10 16 n/c 130 160 21

F3 (C16-C34) mg/kg >60% 50 <50 <50 n/c <50 60 n/c 190 200 n/c

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c <50 <50 n/c

Sample Location TP21-134-04 DUP WW TP21-134-06 DUP XX TP21-135-03 DUP YY

Sample Depth (mbgs) 0.7 0.7 1.5 1.5 0.5 0.5

Sample Collection Date 1-Sep-2021 1-Sep-2021 1-Sep-2021 1-Sep-2021 1-Sep-2021 1-Sep-2021

BVL Sample ID AFU857 AFU864 AFU858 AFU859 AFU861 AFU863

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c

Toluene mg/kg >100% 0.05 <0.050 <0.050 n/c <0.050 <0.050 n/c <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 <0.010 <0.010 n/c <0.010 <0.010 n/c <0.010 <0.010 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c <0.045 <0.045 n/c <0.045 <0.045 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c <10 <10 n/c <10 <10 n/c

F2 (C10-C16) mg/kg >60% 10 <10 <10 n/c <10 <10 n/c 35 79 n/c

F3 (C16-C34) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c <50 <50 n/c

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c <50 <50 n/c

Sample Location TP21-135-05 DUP ZZ TP21-177-02 DUP AAA TP21-177-04 DUP BBB

Sample Depth (mbgs) 1.0 1.0 0.3 0.3 0.7 0.7

Sample Collection Date 1-Sep-2021 1-Sep-2021 1-Sep-2021 1-Sep-2021 1-Sep-2021 1-Sep-2021

BVL Sample ID AFU862 AFU865 AFU868 AFU869 AFU870 AFU871

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c <0.0050 <0.010 n/c <0.0050 <0.0050 n/c

Toluene mg/kg >100% 0.05 <0.050 <0.050 n/c <0.050 <0.10 n/c <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 <0.010 <0.010 n/c <0.010 <0.021 n/c <0.010 <0.010 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c <0.045 <0.093 n/c <0.045 <0.045 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c <10 <21 n/c <10 <10 n/c

F2 (C10-C16) mg/kg >60% 10 <10 <10 n/c 52 36 n/c <10 <10 n/c

F3 (C16-C34) mg/kg >60% 50 <50 <50 n/c 850 720 17 <50 <50 n/c

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c 290 240 n/c <50 <50 n/c

Notes:

Bold/Underline - RPD exceeds alert limit

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

F1, F2, F3, F4 - petroleum hydrocarbon fractions 1, 2, 3 and 4

mbgs - metres below ground surface

mg/kg - milligrams per kilogram

n/c -  not calculated

RDL - reportable detection limit

RPD - relative percent difference

> - greater than

< - less than

RPD is not calculated if either the original or field duplicate sample has a result less than 5X the RDL

RPD

Units
Alert 

Limit
RDL RPD RPD RPD

Units
Alert 

Limit
RDL RPD RPD

RPDUnits
Alert 

Limit
RDL RPD RPD
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March 2022  20368099-6000

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Summary of Field Duplicate Sample Results - Soil Petroleum Hydrocarbons

Table G2

RPD

%

RPD

%
Units

Alert 

Limit
RDL

RPD

%

Shell Canada Limited

Sample Location TP21-178-02 DUP CCC TP21-178-04 DUP DDD TP21-178-06 DUP EEE

Sample Depth (mbgs) 0.3 0.3 0.7 0.7 1.5 1.5

Sample Collection Date 1-Sep-2021 1-Sep-2021 1-Sep-2021 1-Sep-2021 1-Sep-2021 1-Sep-2021

BVL Sample ID AFU872 AFU873 AFU874 AFU875 AFU876 AFU877

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c

Toluene mg/kg >100% 0.05 <0.050 <0.050 n/c <0.050 <0.050 n/c <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 <0.010 <0.010 n/c <0.010 <0.010 n/c <0.010 <0.010 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c <0.045 <0.045 n/c <0.045 <0.045 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c <10 <10 n/c <10 <10 n/c

F2 (C10-C16) mg/kg >60% 10 <10 10 n/c <10 <10 n/c <10 <10 n/c

F3 (C16-C34) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c <50 <50 n/c

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c <50 <50 n/c

Sample Location TP21-179-02 DUP FFF TP21-179-04 DUP GGG TP21-179-06 DUP HHH

Sample Depth (mbgs) 0.3 0.3 0.7 0.7 1.5 1.5

Sample Collection Date 1-Sep-2021 1-Sep-2021 1-Sep-2021 1-Sep-2021 1-Sep-2021 1-Sep-2021

BVL Sample ID AFU881 AFU882 AFU883 AFU884 AFU885 AFU886

Benzene mg/kg >100% 0.005 <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c

Toluene mg/kg >100% 0.05 <0.050 <0.050 n/c <0.050 <0.050 n/c <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 <0.010 <0.010 n/c <0.010 <0.010 n/c <0.010 <0.010 n/c

Xylenes (Total) mg/kg >100% 0.045 <0.045 <0.045 n/c <0.045 <0.045 n/c <0.045 <0.045 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c <10 <10 n/c <10 <10 n/c

F2 (C10-C16) mg/kg >60% 10 <10 <10 n/c <10 <10 n/c <10 <10 n/c

F3 (C16-C34) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c <50 <50 n/c

F4 (C34-C50) mg/kg >60% 50 <50 <50 n/c <50 <50 n/c <50 <50 n/c

Sample Location TP21-180-03 DUP III TP21-181-04 DUP JJJ TP21-182-02 DUP KKK

Sample Depth (mbgs) 0.5 0.5 0.7 0.7 0.3 0.3

Sample Collection Date 1-Sep-2021 1-Sep-2021 1-Sep-2021 1-Sep-2021 1-Sep-2021 1-Sep-2021

BVL Sample ID AFU888 AFU889 AFU893 AFU898 AFU895 AFU896

Benzene mg/kg >100% 0.005 0.071 <0.0050 n/c <0.0050 <0.0050 n/c <0.0050 <0.0050 n/c

Toluene mg/kg >100% 0.05 0.24 <0.050 n/c <0.050 <0.050 n/c <0.050 <0.050 n/c

Ethylbenzene mg/kg >100% 0.01 0.026 <0.010 n/c <0.010 <0.010 n/c <0.010 <0.010 n/c

Xylenes (Total) mg/kg >100% 0.045 0.15 <0.045 n/c <0.045 <0.045 n/c <0.045 <0.045 n/c

F1 (C6-C10) - BTEX mg/kg >60% 10 <10 <10 n/c <10 <10 n/c <10 <10 n/c

F2 (C10-C16) mg/kg >60% 10 190 380 67 <10 <10 n/c 11 18 n/c

F3 (C16-C34) mg/kg >60% 50 320 770 83 <50 <50 n/c 180 300 n/c

F4 (C34-C50) mg/kg >60% 50 240 370 n/c <50 <50 n/c <50 100 n/c

Notes:

Bold/Underline - RPD exceeds alert limit

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

F1, F2, F3, F4 - petroleum hydrocarbon fractions 1, 2, 3 and 4

mbgs - metres below ground surface

mg/kg - milligrams per kilogram

n/c -  not calculated

RDL - reportable detection limit

RPD - relative percent difference

> - greater than

< - less than

RPD is not calculated if either the original or field duplicate sample has a result less than 5X the RDL

Units
Alert 

Limit
RDL RPD RPD RPD

RPD

Units
Alert 

Limit
RDL RPD RPD RPD

Units
Alert 

Limit
RDL RPD RPD
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March 2022

Table G3

Summary of Field Duplicate Sample Results - Surface Water Petroleum Hydrocarbon Parameters

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Shell Canada Limited

 20368099-6000

Sample Location SW21-01 DUP A

Sample Collection Date 1-Sep-21 1-Sep-21

BVL Sample ID AFU653 AFU654

Benzene mg/L >60% 0.0004 <0.00040 <0.00040 n/c

Toluene mg/L >60% 0.0004 <0.00040 <0.00040 n/c

Ethylbenzene mg/L >60% 0.0004 <0.00040 <0.00040 n/c

Xylenes (Total) mg/L >60% 0.0008 <0.00080 <0.00080 n/c

F1 (C6-C10) - BTEX mg/L >60% 0.1 <0.10 <0.10 n/c

F2 (C10-C16) mg/L >60% 0.1 <0.10 <0.10 n/c

Notes:

Bold/Underlined - RPD exceeds alert limit

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

F1, F2 - petroleum hydrocarbon fractions 1 and 2

mg/L - milligrams per litre

n/c - not calculated  

RDL - reportable detection limit

RPD - relative percent difference

> - greater than

< - less than

RPD is not calculated if either the original or field duplicate sample has a result less than 5X the RDL

Units
Alert 

Limit
RDL

RPD

%
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Table G4

Summary of Field Duplicate Sample Results - Surface Water Polycyclic Aromatic Hydrocarbon Parameters

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Shell Canada Limited

 20368099-6000

Sample Location SW21-01 DUP A

Sample Collection Date 1-Sep-21 1-Sep-21

BVL Sample ID AFU653 AFU654

Low Molecular Weight PAHs µg/L >60% 0.2 <0.20 <0.20 n/c

High Molecular Weight PAHs µg/L >60% 0.05 <0.050 <0.050 n/c

Total PAH µg/L >60% 0.2 <0.20 <0.20 n/c

B(a)P Total Potency Equivalents µg/L >60% 0.01 <0.010 <0.010 n/c

Acenaphthene µg/L >60% 0.1 <0.10 <0.10 n/c

Acenaphthylene µg/L >60% 0.1 <0.10 <0.10 n/c

Acridine µg/L >60% 0.04 <0.040 <0.040 n/c

Anthracene µg/L >60% 0.01 <0.010 <0.010 n/c

Benzo(a)anthracene µg/L >60% 0.0085 <0.0085 <0.0085 n/c

Benzo(b&j)fluoranthene µg/L >60% 0.0085 <0.0085 <0.0085 n/c

Benzo(k)fluoranthene µg/L >60% 0.0085 <0.0085 <0.0085 n/c

Benzo(g,h,i)perylene µg/L >60% 0.0085 <0.0085 <0.0085 n/c

Benzo(c)phenanthrene µg/L >60% 0.05 <0.050 <0.050 n/c

B(a)P µg/L >60% 0.0075 <0.0075 <0.0075 n/c

Benzo(e)pyrene µg/L >60% 0.05 <0.050 <0.050 n/c

Chrysene µg/L >60% 0.0085 <0.0085 <0.0085 n/c

Dibenz(a,h)anthracene µg/L >60% 0.0075 <0.0075 <0.0075 n/c

Fluoranthene µg/L >60% 0.01 <0.010 <0.010 n/c

Fluorene µg/L >60% 0.05 <0.050 <0.050 n/c

Indeno(1,2,3-cd)pyrene µg/L >60% 0.0085 <0.0085 <0.0085 n/c

1-Methylnaphthalene µg/L >60% 0.1 <0.10 <0.10 n/c

2-Methylnaphthalene µg/L >60% 0.1 <0.10 <0.10 n/c

Naphthalene µg/L >60% 0.1 <0.10 <0.10 n/c

Phenanthrene µg/L >60% 0.05 <0.050 <0.050 n/c

Perylene µg/L >60% 0.05 <0.050 <0.050 n/c

Pyrene µg/L >60% 0.02 <0.020 <0.020 n/c

Quinoline µg/L >60% 0.2 <0.20 <0.20 n/c

Notes:

Bold/Underlined - RPD exceeds alert limit

B(a)P - benzo(a)pyrene

BVL - Bureau Veritas Laboratories

n/c - not calculated  

RDL - reportable detection limit

RPD - relative percent difference

> - greater than

< - less than

µg/L - micrograms per litre

RPD is not calculated if either the original or field duplicate sample has a result less than 5X the RDL

Units
Alert 

Limit
RDL

RPD

%
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Table G5

Summary of Field Duplicate Sample Results - Surface Water Routine Potability Parameters

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Shell Canada Limited

 20368099-6000

Sample Location SW21-01 DUP A

Sample Collection Date 6-Sep-21 6-Sep-21

BVL Sample ID AFU656 AFU657

Dissolved Nitrate (N) mg/L >40% 0.01 <0.010 <0.010 n/c

Dissolved Nitrate (NO3) mg/L >40% 0.044 <0.044 <0.044 n/c

Dissolved Nitrite (NO2) mg/L >40% 0.033 <0.033 <0.033 n/c

Calculated Total Dissolved Solids mg/L >40% 10 210 210 0

Conductivity µS/cm >20% 2 390 380 3

pH pH + or - 0.6 n/a 8.12 8.01 1

Dissolved Chloride (Cl) mg/L >40% 1 33 31 6

Dissolved Sulphate (SO4) mg/L >40% 1 45 45 0

Notes:

Bold/Underlined - RPD exceeds alert limit

BVL - Bureau Veritas Laboratories

mg/L - milligrams per litre

n/a - not applicable

n/c - not calculated  

RDL - reportable detection limit

RPD - relative percent difference

> - greater than

< - less than

µS/cm - microSiemens per centimetre

RPD is not calculated if either the original or field duplicate sample has a result less than 5X the RDL

Units
Alert 

Limit
RDL

RPD

%
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Table G6

Summary of Field Duplicate Sample Results - Surface Water Metals Parameters

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Shell Canada Limited

 20368099-6000

Sample Location SW21-01 DUP A

Sample Collection Date 1-Sep-21 1-Sep-21

BVL Sample ID AFU653 AFU654

Total Cadmium (Cd) µg/L >40% 0.02 0.068 0.063 n/c

Total Aluminum (Al) mg/L >40% 0.003 2.2 1.1 67

Total Antimony (Sb) mg/L >40% 0.0006 <0.00060 <0.00060 n/c

Total Arsenic (As) mg/L >40% 0.0002 0.002 0.0019 5

Total Barium (Ba) mg/L >40% 0.01 0.14 0.13 7

Total Beryllium (Be) mg/L >40% 0.001 <0.0010 <0.0010 n/c

Total Boron (B) mg/L >40% 0.02 0.029 0.026 n/c

Total Calcium (Ca) mg/L >40% 0.3 35 34 3

Total Chromium (Cr) mg/L >40% 0.001 0.0036 0.003 n/c

Total Cobalt (Co) mg/L >40% 0.0003 0.0012 0.00085 n/c

Total Copper (Cu) mg/L >40% 0.0002 0.0045 0.0038 17

Total Iron (Fe) mg/L >40% 0.06 2.6 2 26

Total Lead (Pb) mg/L >40% 0.0002 0.0015 0.0012 22

Total Lithium (Li) mg/L >40% 0.02 <0.020 <0.020 n/c

Total Magnesium (Mg) mg/L >40% 0.2 15 15 0

Total Manganese (Mn) mg/L >40% 0.004 0.072 0.062 15

Total Molybdenum (Mo) mg/L >40% 0.0002 0.0025 0.0026 4

Total Nickel (Ni) mg/L >40% 0.0005 0.0056 0.0047 17

Total Phosphorus (P) mg/L >40% 0.1 <0.10 <0.10 n/c

Total Potassium (K) mg/L >40% 0.3 1.1 1 n/c

Total Selenium (Se) mg/L >40% 0.0002 0.00046 0.00033 n/c

Total Silicon (Si) mg/L >40% 0.1 2 1.5 29

Total Silver (Ag) mg/L >40% 0.0001 <0.00010 <0.00010 n/c

Total Sodium (Na) mg/L >40% 0.5 19 19 0

Total Strontium (Sr) mg/L >40% 0.02 0.24 0.24 0

Total Sulphur (S) mg/L >40% 0.2 15 15 0

Total Thallium (Tl) mg/L >40% 0.0002 <0.00020 <0.00020 n/c

Total Tin (Sn) mg/L >40% 0.001 <0.0010 <0.0010 n/c

Total Titanium (Ti) mg/L >40% 0.001 0.047 0.034 32

Total Uranium (U) mg/L >40% 0.0001 0.0012 0.0011 9

Total Vanadium (V) mg/L >40% 0.001 0.0055 0.0042 n/c

Total Zinc (Zn) mg/L >40% 0.003 0.015 0.012 n/c

Notes:

Bold/Underlined - RPD exceeds alert limit

BVL - Bureau Veritas Laboratories

mg/L - milligrams per litre

n/c - not calculated  

RDL - reportable detection limit

RPD - relative percent difference

> - greater than

< - less than

µg/L - micrograms per litre

RPD is not calculated if either the original or field duplicate sample has a result less than 5X the RDL

Units
Alert 

Limit
RDL

RPD

%
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March 2022  20368099-6000

Parameter Field Blank Trip Blank Field Blank

Sample Collection Date 29-Aug-21 29-Aug-21 1-Sep-21

BVL Sample ID AEZ791 AEZ789 AFU655

Benzene mg/L >5X RDL 0.0004 <0.00040 <0.00040 <0.00040

Toluene mg/L >5X RDL 0.0004 <0.00040 <0.00040 <0.00040

Ethylbenzene mg/L >5X RDL 0.0004 <0.00040 <0.00040 <0.00040

Xylenes (Total) mg/L >5X RDL 0.0008 <0.00080 <0.00080 <0.00080

F1 (C6-C10) - BTEX mg/L >2X RDL 0.1 <0.10 <0.10 <0.10

F2 (C10-C16) mg/L >2X RDL 0.1 <0.10 <0.10 <0.10

Notes:

Bold/Underlined - value exceeds alert limit

BTEX - benzene, toluene, ethylbenzene, xylenes

BVL - Bureau Veritas Laboratories

F1, F2 - petroleum hydrocarbon fractions 1 and 2

mg/L - milligrams per litre

RDL - reportable detection limit

> - greater than

< - less than

Alert limit is 5X the RDL for BTEX and 2X the RDL for F1 and F2

Units RDL
Alert 

Limit

Table G7

Summary of  Field Blank and Trip Blank Sample Results

Camp Farewell, Inuvialuit Settlement Region, Northwest Territories

Shell Canada Limited

Page 1 of 1 Golder 
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APPENDIX B 

Inuvialuit Water Board Licence 
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APPENDIX C 

Waste Documentation  
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Spill Investigation Report 
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DATE: 2021/09/07 PROJECT NO.: 20368099-6000 
    

TO: Kyle Thompson 
    

CC: Chris Boyd 
    

FROM: Aurélie Bellavance-Godin EMAIL: abellavance@golder.com 
 

DIESEL SPILL 
1.0 INCIDENT DETAILS 

DATE: 2021/08/30 TIME: 15:30  ☐am  ☒pm LID NO: 555256 
 

PROJECT NO: 20368099-6000 PROJECT TITLE: Camp Farewell Remediation Confirmation and 
Environmental Assessment 

 

LOCATION: Camp Farewell, NWT CLIENT: Shell 
 

GOLDER PM: Aurélie Bellavance-Godin CLIENT PM: Kyle Thompson 
 

SUBCONTRACTOR COMPANY: EGT 

1.1 Incident Type (Select All That Apply) 

☐ Near Miss ☐ Injury / Illness ☐ Process / Equipment Damage 

☒ Environmental ☐ Loss of Process ☐ Security 

☐ Vehicle Incident ☐ Fire / Explosion ☐ pSIF / SIF 

2.0 INCIDENT DESCRIPTION 
While conducting remedial test pitting on an abandoned oil and gas site, the site supervisor noticed a spill on the ground 
beside a fuel truck. The spill appeared to be small and came from the fueling nozzle on the fuel truck. Spill was controlled 
and estimated at 50 ml. The equipment operator had used the fuel truck approximately 1 hour before the spill was noticed. 
He did not notice a leak nor spill at the time. Impacted soil was shoveled (Hole size 0.3 m X 0.3 m ; 0.2m Deep) and confined 
in a lined soil-bag and a soil sample was taken for hydrocarbon analysis for confirmation purposes. Consulted onsite 
mechanic to determine the best way to stop nozzle from leaking. The nozzle will need to be replaced at the end of the 
program. However, due to the remote location of the site, the mechanic suggested to wrap absorbent on the nozzle after 
use. Additionally, the mechanic conducted daily follow ups for the following 3 days. No further spills.  

2.1 Photos / Sketches 

PHOTO DESCRIPTION 

 

Spill 
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PHOTO DESCRIPTION 

 

Containment  

 

Remediation 

2.2 Immediate Actions Taken 
Notified equipment owner. Added a spill tray and wrapped the leaking nozzle with absorbent pads.  

3.0 INVESTIGATION FINDINGS 
All equipment onsite are inspected daily. Additionally, all equipment are inspected before mobbing onsite. Spill trays should 
be added to all potential spill areas. 

4.0 CORRECTIVE ACTIONS 
LDB TASK ID RECOMMENDATION RESPONSIBLE PERSON COMPLETION DATE 

 Wrap an absorbent pad on the nozzle following use.  P. Tan 2020-08-30 

 Adding a spill tray in the nozzle area. P. Tan 2020-08-30 

 Replace nozzle  EGT End of program 
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5.0 INVESTIGATION TEAM 

NAME TITLE COMPANY 

Peter Tan Site Supervisor Golder 

Aurélie Bellavance-Godin Project Manager Golder 

Lenz Haderlein Project Director Golder 

Anita L’Arrivee Regional HSSE Advisor Golder 

Worker Equipment Operator  EGT 
 

6.0 REPORT SIGNOFF 

PROJECT DIRECTOR’S ACCEPTANCE OF FINDINGS AND COMMENTS: 

 
 
 
Name: Lenz Haderlein Signature: Date:  2021-09-08 
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Drills Documentation 
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