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SUMMARY 

Site 1620 - 14th Avenue NW; the Mall Property; 
14th Avenue NW; Lions Park; and the adjacent Hounsfield 
Heights community 

Type of Facility Former Sears Fuel Site 
Applicable Soil Vapour Guidelines Calculated soil vapour quality guidelines protective of 

indoor air quality; fine-grained and coarse-grained soils; 
residential and commercial land use; for various depths. 

Date(s) of Soil Vapour Sampling December 4 to December 7, 2023; and, December 18, 
2023 

Soil Vapour Wells with Soil Vapour 
Samples that Exceeded Guidelines: 

None of the wells sampled exceed the calculated 
guidelines or the 90% trigger threshold. 

Changes to Program and Future Work • The condition of the RM&C Plan of five consecutive 
sampling events with concentrations less than 90% of 
the guidelines has been met. The soil vapour sampling 
program at the site will continue on a semi-annual 
basis.   

• The next soil vapour sampling event is scheduled for 
April 2024. 

  



 

Suncor Energy Products Partnership   Page ii 
February 22, 2024 
10-12832 (478621.17113)   

TABLE OF CONTENTS 

 Page 

LIST OF TABLES ..................................................................................................................... iii 

LIST OF DRAWINGS ............................................................................................................... iii 

LIST OF APPENDICES ............................................................................................................. iii 

1.0 INTRODUCTION .......................................................................................................... 1 
1.1 PURPOSE ........................................................................................................... 1 
1.2 SCOPE OF WORK .................................................................................................. 1 

2.0 SITE ACTIVITIES .......................................................................................................... 1 

3.0 GUIDELINES REFERENCED ........................................................................................... 2 

4.0 RESULTS OF THE INVESTIGATION ................................................................................ 3 
4.1 SOIL VAPOUR ANALYTICAL RESULTS .......................................................................... 3 
4.2 QUALITY ASSURANCE AND QUALITY CONTROL (QAQC) RESULTS ..................................... 3 

5.0 SUMMARY ................................................................................................................. 3 

6.0 LIMITATION OF LIABILITY, SCOPE OF REPORT AND THIRD-PARTY RELIANCE ................ 5 

7.0 CLOSURE .................................................................................................................... 6 

8.0 REFERENCES ............................................................................................................... 7 



 

Suncor Energy Products Partnership   Page iii 
February 22, 2024 
10-12832 (478621.17113)   

LIST OF TABLES 

Table 1  October 2022 to December 2023 Soil Vapour Analytical Data – Petroleum 
Hydrocarbon Parameters, 1,2-Dichloroethane, and Naphthalene 

 
LIST OF DRAWINGS 

Drawing No. 1  Site Location Map 
Drawing No. 2  Site Topography 
Drawing No. 3  Site Plan: Soil Vapour Sample Locations 
Drawing No. 4  Summary of Soil Vapour Analytical Results 
 
LIST OF APPENDICES 

Appendix A Soil Vapour Sampling Procedures 
Appendix B Soil Vapour Well Integrity Inspection, Leak Testing, and Sampling Record 
Appendix C Guideline Summary 
Appendix D Quality Assurance and Quality Control  
 
 
 



 

Suncor Energy Products Partnership  Page 1 
February 22, 2024   
10-12832 (478621.17113)   

1.0 INTRODUCTION 

Parsons Inc. (Parsons) was retained by Suncor Energy Products Partnership (Suncor) to perform 
soil vapour sampling as a part of ongoing risk management for the Former Sears Fuel Site located 
at 1620 - 14th Avenue NW; also including the Mall Property; 14th Avenue NW; Lions Park; and 
the adjacent Hounsfield Heights community (collectively referred to as “the site”).  

1.1 PURPOSE 

Soil vapour sampling was conducted between December 4 and December 7, 2023; and, 
December 18, 2023 in accordance with the Risk Management and Contingency (RM&C) Plan, 
which was developed to assess the indoor vapour inhalation pathway. The RM&C plan involves 
the sampling of specific wells four times a year and the installation of additional soil vapour 
monitoring wells (if deemed necessary). The RM&C plan is implemented if concentrations exceed 
90% of the guidelines during a specific sampling event, which was used as a trigger threshold. 
This increased sampling frequency was to continue until five consecutive sampling events 
indicated concentrations less than 90% of the guidelines, or unless otherwise stipulated by the 
regulator (Clifton, 2016). The RM&C plan was initially triggered due to an exceedance measured 
in a soil vapour sample collected from well SV32, located in the laneway between 14th Street NW 
and 15th Street NW, in March 2019. Additional exceedances were measured in soil vapour 
samples collected from soil vapour monitoring wells SV32 and/or SV402 in June 2020,              
November 2021, May 2022, and June 2022. 

1.2 SCOPE OF WORK  

The following site activities were conducted on behalf of Suncor in December 2023: 

• Collect soil vapour samples as a part of the RM&C Plan; 

• Repair selected wells which were previously damaged or inaccessible, where possible; 
and, 

• Prepare a report that describes the field activities and the results of the assessment.  
 

A site location map, also showing municipal zoning, is presented as Drawing No. 1. The grade 
elevations are shown on Drawing No. 2. 
 
 

2.0 SITE ACTIVITIES 

Between December 4 and December 7, 2023; and, December 18, 2023, soil vapour samples were 
collected from eight soil vapour monitoring wells, as presented in Table 1. Soil vapour wells that 
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were sampled as part of the RM&C plan included SV32, SV321B, SV322, SV323, SV401, SV403, 
SV404 and SV501. Some of the soil vapour monitoring wells could not be sampled as they were 
damaged (SV402) or could not be located (SV500).  
 
In addition, the sample collected from SV323 and its duplicate on December 7, 2023 was lost 
during shipping between lab locations. A replacement sample was collected from SV323 on 
December 18, 2023. During the resampling event, a duplicate sample was collected, however, 
the canister used for the duplicate sample was found to be compromised and therefore was not 
submitted for analysis.  
 
Soil Vapour Monitoring Well 
Locations: 

Drawing No. 3. It should be noted that soil vapour wells 
located on private property within the residential areas 
are not shown on the drawings. 

Sampling/Investigation Date(s): December 4 to December 7, 2023; and, December 18, 
2023 

Soil Vapour samples analyzed for: ☒Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) 
☒Aliphatic and Aromatic Fractions 
☒1,2-Dichloroethane (1,2-DCA) 
☒Naphthalene 
☐Matrix Gases (O2, N2, CO2, and CH4) 

Laboratory: Bureau Veritas 
Field procedures shown in: Appendix A: The field procedures were conducted in 

accordance with generally accepted industry practices. 
Integrity and Leak Testing Results:  Appendix B 
Purging and Sampling Details: Appendix B 

 
 

3.0 GUIDELINES REFERENCED  

Soil vapour guidelines developed by Intrinsik have been referenced (Intrinsik 2022) and are 
summarized in Appendix C. These guidelines were developed following the Canadian Council of 
Minister of the Environment (CCME) protocol (CCME, 2014) and Alberta Environment and Parks 
(AEP, 2022a,b) guidance. Soil vapour concentrations were also compared to 90% of the calculated 
soil vapour guidelines, which was used as a trigger threshold to increase the sample frequency 
as per the RM&C Plan.  
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4.0 RESULTS OF THE INVESTIGATION 

4.1 SOIL VAPOUR ANALYTICAL RESULTS 

BTEX, Aliphatic and 
Aromatic Fractions, 1,2-
DCA, and Naphthalene: 

As presented in Table 1, None of the soil vapour samples collected 
and analyzed from the December 2023 sampling event exceeded 
the applicable guidelines or the 90% trigger threshold.  

Spatial Summary of 
Analytical Results: 

Presented as Drawing No. 4. 

Historical Analytical 
Results: 

As presented in Table 1, none of the soil vapour samples collected 
and analyzed from October 2022 to present exceeded the 
applicable guidelines or the 90% trigger threshold. 

Laboratory Certificates: Presented in Appendix D.  
 
4.2 QUALITY ASSURANCE AND QUALITY CONTROL (QAQC) RESULTS 

Laboratory 
QAQC: 

Appendix D No laboratory QAQC issues were identified that call into question 
the reliability of the laboratory data reported. 

Field QAQC: Appendix D 
 

Duplicate (DUP-1) was collected but analysis was not completed 
due to sampling error. 

QAQC 
Summary: 

Appendix D No QAQC issues were identified that would affect the overall 
conclusions of the assessment work presented in this report. 

 
 

5.0 SUMMARY 

Between December 4, 2023 and December 7, 2023; and, December 18, 2023, soil vapour samples 
were collected from eight soil vapour monitoring wells, as part of the RM&C Plan. Soil vapour 
guidelines developed by Intrinsik have been referenced (Intrinsik 2022); soil vapour 
concentrations were also compared to 90% of the calculated guidelines, as per the RM&C Plan. 
 
The results of the December 2023 soil vapour sampling event are summarized as follows: 
 

• Soil vapour concentrations of BTEX, aliphatic and aromatic fractions, 1,2-DCA and 
naphthalene measured in the soil vapour samples collected from SV32, SV321B, 
SV322, SV323, SV401, SV403, SV404 and SV501 were less than the calculated 
guidelines, and the 90% trigger threshold.   
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Based on a review of the soil vapour analytical results, the RM&C Plan condition of five 
consecutive sampling events with concentrations less than 90% of the guidelines has been met, 
for both soil vapour monitoring wells SV32 (as of December 2023) and SV402 (as of September 
2023).  
 
The soil vapour sampling program at the site will continue on a semi-annual basis. The next soil 
vapour sampling event is anticipated to be conducted in April of 2024.   
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6.0 LIMITATION OF LIABILITY, SCOPE OF REPORT AND THIRD-PARTY RELIANCE 

This report has been prepared and the work referred to in this report has been undertaken by 
Parsons for Suncor Energy Products Partnership (Suncor). It is intended for the sole and exclusive 
use of Suncor Energy Inc., its affiliated companies and partners and their respective insurers, 
agents, employees and advisors (collectively, “Suncor”). Any use, reliance on or decision made 
by any person other than Suncor based on this report is the sole responsibility of such other 
person. Suncor and Parsons make no representation or warranty to any other person with regard 
to this report and the work referred to in this report and they accept no duty of care to any other 
person or any liability or responsibility whatsoever for any losses, expenses, damages, fines, 
penalties or other harm that may be suffered or incurred by any other person as a result of the 
use of, reliance on, any decision made or any action taken based on this report or the work 
referred to in this report. 
 
The investigations undertaken by Parsons with respect to this report and any conclusions or 
recommendations made in this report reflect Parsons’ judgement based on the site conditions 
observed at the time of the site inspection on the date(s) set out in this report and on information 
examined at the time of preparation of this report. This report has been prepared for specific 
application to this site and it is based, in part, upon visual observation of the site, subsurface 
investigation at discrete locations and depths, and specific analysis of specific chemical 
parameters and materials during a specific time interval, all as described in this report. Unless 
otherwise stated, the findings cannot be extended to previous or future site conditions, portions 
of the site which were unavailable for direct investigation, subsurface locations which were not 
investigated directly, or chemical parameters, materials or analysis which were not addressed in 
the report. Substances other than those addressed by the investigation described in this report 
may exist within the site, substances addressed by this investigation may exist in areas of the site 
not investigated and concentrations of substances addressed which are different than those 
reported may exist in areas other than the locations from which samples were taken. 
 
If site conditions or applicable standards change or if any additional information becomes 
available at a future date, modifications to the findings, conclusions and recommendations in this 
report may be necessary. 
 
Other than by Suncor, copying or distribution of this report or use of or reliance on the 
information contained herein, in whole or in part, is not permitted without the express written 
permission of Parsons. Nothing in this report is intended to constitute or provide a legal opinion. 
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7.0 CLOSURE 

We trust the foregoing information is satisfactory for your requirements. If there are any 
questions or concerns regarding this report, please do not hesitate to contact the undersigned. 

Respectfully submitted, 

PARSONS INC. 

 

 

 

 

 
Rebecca Neufeld, BSc.   Michelle S. Patterson, P.Tech.(Eng.)  
 
 
 
 
 
 
 
 
 
 
B. Hann, P.Geol. 
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 1620 - 14th Avenue NW, Calgary, Alberta Job No.: 10-12832
Ref. No.: 478621.17113

CONSTITUENT

Sample Location Total Well Depth (mbgs) Date Sampled Duplicate Area

Guidelinesa:

Residential: fine or coarse-grained: <1 m beneath foundation 6.3E+01 1.1E+05 1.0E+05 4.9E+03 NG 9.2E+05 4.8E+04 5.0E+04 5.0E+04 NG NG 8.1E+03 1.0E+04 1.0E+04 3.8E+01 4.5E+02

Residential: fine-grained: 1 m beneath foundation 3.0E+04 5.5E+07 4.9E+07 2.4E+06 NG 4.7E+08 2.5E+07 2.6E+07 2.6E+07 NG NG 4.2E+06 5.1E+06 5.1E+06 1.8E+03 2.3E+04

Residential: fine-grained: 1.5 m beneath foundation 3.2E+04 5.7E+07 5.1E+07 2.5E+06 NG 5.0E+08 2.6E+07 2.7E+07 2.7E+07 NG NG 4.5E+06 5.5E+06 5.5E+06 1.9E+03 2.4E+04

Residential: fine-grained: 2 m beneath foundation 3.3E+04 5.9E+07 5.3E+07 2.6E+06 NG 5.3E+08 2.8E+07 2.9E+07 2.9E+07 NG NG 4.7E+06 5.8E+06 5.8E+06 1.9E+03 2.5E+04

Residential: fine-grained: 2.5 m beneath foundation 3.4E+04 6.1E+07 5.6E+07 2.7E+06 NG 5.6E+08 2.9E+07 3.1E+07 3.1E+07 NG NG 5.0E+06 6.1E+06 6.1E+06 2.0E+03 2.7E+04

Residential: fine-grained: 3 m beneath foundation 3.5E+04 6.3E+07 5.8E+07 2.8E+06 NG 5.9E+08 3.1E+07 3.2E+07 3.2E+07 NG NG 5.3E+06 6.5E+06 6.5E+06 2.0E+03 2.8E+04

Residential: coarse-grained: 1 m beneath foundation 4.1E+03 7.4E+06 6.8E+06 3.3E+05 NG 7.4E+07 3.9E+06 4.0E+06 4.0E+06 NG NG 6.6E+05 8.1E+05 8.1E+05 2.3E+02 3.4E+03

Residential: coarse-grained: 1.5 m beneath foundation 4.7E+03 8.5E+06 8.0E+06 3.9E+05 NG 9.0E+07 4.7E+06 4.9E+06 4.9E+06 NG NG 8.0E+05 9.9E+05 9.9E+05 2.7E+02 4.1E+03

Residential: coarse-grained: 2 m beneath foundation 5.3E+03 9.7E+06 9.2E+06 4.5E+05 NG 1.1E+08 5.6E+06 5.8E+06 5.8E+06 NG NG 9.5E+05 1.2E+06 1.2E+06 3.0E+02 4.8E+03

Residential: coarse-grained: 2.5 m beneath foundation 6.0E+03 1.1E+07 1.0E+07 5.0E+05 NG 1.2E+08 6.5E+06 6.7E+06 6.7E+06 NG NG 1.1E+06 1.3E+06 1.3E+06 3.3E+02 5.5E+03

Residential: coarse-grained: 3 m beneath foundation 6.6E+03 1.2E+07 1.2E+07 5.6E+05 NG 1.4E+08 7.3E+06 7.6E+06 7.6E+06 NG NG 1.2E+06 1.5E+06 1.5E+06 3.6E+02 6.1E+03

SV32 1.0 2022-10-05 Residential <0.50 <0.75 <0.87 <1.8 - <15 <15 <15 <15 <15 - <15 <15 <15 <0.41 <5.2
2022-10-05 Dup Residential <0.50 <0.75 <0.87 <1.8 - <15 <15 <15 <15 <15 - <15 <15 <15 <0.41 <5.2
2023-01-24 Residential <0.64 <0.75 <0.87 <2.2 - 173 <15 <15 <15 <15 - <15 <15 <15 <0.40 <5.2
2023-05-05 Residential <0.32 0.50 <0.43 <1.3 <5.0 <5.0 <5.0 6.9 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.4 <1.0
2023-09-07 Residential 0.34 0.48 <0.43 <1.3 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.40 <1.0

2023-12-06 Residential 1.15 0.64 6.88 33.0 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 16.9 <5.0 <5.0 <0.4 <1.0
SV321B 1.09 2022-10-04 Residential <0.50 <0.75 <0.87 <1.8 - <15 <15 <15 <15 <15 - <15 <15 <15 <0.41 <5.2

2023-07-27 Residential <0.32 <0.38 <0.43 <1.3 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.40 <1.0

2023-12-06 Residential 5.45 <0.38 <0.43 <1.3 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 16.6 <5.0 <5.0 <0.4 <1.0
SV322 1.0 2022-10-04 Residential 1.0 <0.75 <0.87 <1.8 - <15 <15 <15 <15 <15 - <15 <15 <15 <0.41 <5.2

2022-10-04 Dup Residential <0.50 <0.75 <0.87 <1.8 - <15 <15 <15 <15 <15 - <15 <15 <15 <0.41 <5.2
2023-01-30 Residential <0.64 <0.75 <0.87 <2.2 - <15 <15 <15 <15 <15 - <15 <15 <15 <0.40 <5.2
2023-07-27 Residential 0.44 1.07 1.20 5.6 <5.0 6.4 10.2 70.0 9.2 - <5.0 6.0 <5.0 <5.0 <0.40 <1.0

2023-12-06 Residential 0.51 <0.38 <0.43 <1.3 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.4 <1.0

a - For the full set of depth-specific guidelines, for commercial and residential land use, fine-grained and coarse-grained guidelines, refer to Appendix A, and/or the report entitled Development of Soil Vapour and Groundwater Quality Guidelines, Prepared by Intrinsik Corp. for Suncor Energy Products Partnership. December 2022. 
The RM&C Plan screening threshold is 90% of the guidelines; see report text for additional details. Guidelines <1 m beneath foundation are based on default attenuation coefficient of 0.01 (AEP 2022b).

NG - No guideline.
"-" - Not analyzed.

Dup - Duplicate Sample.
Italics - Greater than 90% of referenced guidelines (screening threshold).

Underline - Detection limit exceeds guideline.
Shaded Calculated guideline value results in a vapour concentration greater than the maximum possible vapour concentration for that chemical, assuming no NAPL is present. Maximum vapour concentration calculated according to Health Canada (2010) guidance.
mbgs - metres below ground surface (unless otherwise specified)
BOLD - Exceeds referenced guidelines.

Results for all parameters are reported in micrograms per metre cubed (µg/m3), unless otherwise specified.
Notes: All 2021 and 2022 analytical data was collected by Clifton Engineering Group Inc.

NaphthaleneBenzene Toluene Ethylbenzene Total Xylenes Aliphatic
 >C5-C6

Aliphatic 
>C6-C8

Aliphatic
 >C8-C10

(units in µg/m3)

TABLE 1

RESULTS OF SOIL VAPOUR ANALYSES
PETROLEUM HYDROCARBON PARAMETERS, 1,2-DICHLOROETHANE, AND NAPHTHALENE

Aromatic 
>C12-C16 1,2-DichloroethaneAliphatic 

>C10-C12
Aliphatic

 >C12-C16

Aromatic
 >C7-C8 

(TEX Excl.) 

Aromatic 
>C8-C10

Aromatic
 >C10-C12

Aromatic
C6-C8
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1620-14th Ave NW, Calgary, Alberta

Notes:
- The orthophoto based on City of Calgary Basemap (WMASP),
  July-August 2022.
- Elevation data based on City of Calgary's Open Data
  Portal, City Online, Base Map Data service. Downloaded 
 January 2023.
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Notes:
- Well locations, site features provided as AutoCAD
   file by Clifton Engineering Group Inc..
- Property parcel and utility data based on City of Calgary's Open
  Data Portal, City Online, Geospatial Data service. Downloaded
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- Building based on City of Calgary's Open Data
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Summary of Soil Vapour Analytical Results
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Notes:
- Well locations, site features provided as AutoCAD
file by Clifton Engineering Group Inc..
- Property parcel and utility data based on City of Calgary's Open
Data Portal, City Online, Geospatial Data service. Downloaded
March 2023; note only City utilities are shown.
- Building based on City of Calgary's Open Data
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 1620 - 14th Avenue NW, Calgary, Alberta Job No.: 10-12832
Ref. No.: 478621.17113

CONSTITUENT

Sample Location Total Well Depth (mbgs) Date Sampled Duplicate Area

Guidelinesa:

Residential: fine or coarse-grained: <1 m beneath foundation 6.3E+01 1.1E+05 1.0E+05 4.9E+03 NG 9.2E+05 4.8E+04 5.0E+04 5.0E+04 NG NG 8.1E+03 1.0E+04 1.0E+04 3.8E+01 4.5E+02

Residential: fine-grained: 1 m beneath foundation 3.0E+04 5.5E+07 4.9E+07 2.4E+06 NG 4.7E+08 2.5E+07 2.6E+07 2.6E+07 NG NG 4.2E+06 5.1E+06 5.1E+06 1.8E+03 2.3E+04

Residential: fine-grained: 1.5 m beneath foundation 3.2E+04 5.7E+07 5.1E+07 2.5E+06 NG 5.0E+08 2.6E+07 2.7E+07 2.7E+07 NG NG 4.5E+06 5.5E+06 5.5E+06 1.9E+03 2.4E+04

Residential: fine-grained: 2 m beneath foundation 3.3E+04 5.9E+07 5.3E+07 2.6E+06 NG 5.3E+08 2.8E+07 2.9E+07 2.9E+07 NG NG 4.7E+06 5.8E+06 5.8E+06 1.9E+03 2.5E+04

Residential: fine-grained: 2.5 m beneath foundation 3.4E+04 6.1E+07 5.6E+07 2.7E+06 NG 5.6E+08 2.9E+07 3.1E+07 3.1E+07 NG NG 5.0E+06 6.1E+06 6.1E+06 2.0E+03 2.7E+04

Residential: fine-grained: 3 m beneath foundation 3.5E+04 6.3E+07 5.8E+07 2.8E+06 NG 5.9E+08 3.1E+07 3.2E+07 3.2E+07 NG NG 5.3E+06 6.5E+06 6.5E+06 2.0E+03 2.8E+04

Residential: coarse-grained: 1 m beneath foundation 4.1E+03 7.4E+06 6.8E+06 3.3E+05 NG 7.4E+07 3.9E+06 4.0E+06 4.0E+06 NG NG 6.6E+05 8.1E+05 8.1E+05 2.3E+02 3.4E+03

Residential: coarse-grained: 1.5 m beneath foundation 4.7E+03 8.5E+06 8.0E+06 3.9E+05 NG 9.0E+07 4.7E+06 4.9E+06 4.9E+06 NG NG 8.0E+05 9.9E+05 9.9E+05 2.7E+02 4.1E+03

Residential: coarse-grained: 2 m beneath foundation 5.3E+03 9.7E+06 9.2E+06 4.5E+05 NG 1.1E+08 5.6E+06 5.8E+06 5.8E+06 NG NG 9.5E+05 1.2E+06 1.2E+06 3.0E+02 4.8E+03

Residential: coarse-grained: 2.5 m beneath foundation 6.0E+03 1.1E+07 1.0E+07 5.0E+05 NG 1.2E+08 6.5E+06 6.7E+06 6.7E+06 NG NG 1.1E+06 1.3E+06 1.3E+06 3.3E+02 5.5E+03

Residential: coarse-grained: 3 m beneath foundation 6.6E+03 1.2E+07 1.2E+07 5.6E+05 NG 1.4E+08 7.3E+06 7.6E+06 7.6E+06 NG NG 1.2E+06 1.5E+06 1.5E+06 3.6E+02 6.1E+03

NaphthaleneBenzene Toluene Ethylbenzene Total Xylenes Aliphatic
 >C5-C6

Aliphatic 
>C6-C8

Aliphatic
 >C8-C10

(units in µg/m3)

TABLE 1

RESULTS OF SOIL VAPOUR ANALYSES
PETROLEUM HYDROCARBON PARAMETERS, 1,2-DICHLOROETHANE, AND NAPHTHALENE

Aromatic 
>C12-C16 1,2-DichloroethaneAliphatic 

>C10-C12
Aliphatic

 >C12-C16

Aromatic
 >C7-C8 

(TEX Excl.) 

Aromatic 
>C8-C10

Aromatic
 >C10-C12

Aromatic
C6-C8

SV323 1.0 2022-10-03 Residential 1.47 4.90 3.34 65.7 - 42 18 33 <15 107 - 21.45 <15 <15 <0.41 <5.2
2023-01-31 Residential <0.64 <0.75 <0.87 <2.2 - 130 <15 <15 <15 <15 - <15 <15 <15 <0.40 <5.2
2023-05-11 Residential 0.53 0.95 <0.43 <1.3 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.4 <1.0
2023-09-06 Residential 0.36 0.55 <0.43 <1.3 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.40 <1.0

2023-12-18 Residential 1.55 0.44 <0.43 <1.3 <5.0 <5.0 <5.0 13.9 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.4 <1.0
SV401 1.5 2022-10-05 Residential <0.50 <0.75 <0.87 <1.8 - 19 <15 <15 <15 <15 - <15 <15 <15 <0.41 <5.2

2023-05-11 Residential 0.37 1.03 <0.43 <1.3 <5.0 <5.0 <5.0 7.7 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.4 <1.0
2023-09-06 Residential <0.32 <0.38 <0.43 <1.3 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.40 <1.0

2023-12-06 Residential 0.56 1.01 0.86 3.4 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.4 <1.0
SV402 1.5 2022-10-05 Residential <0.50 <0.75 <0.87 <1.8 - <15 <15 <15 <15 <15 - <15 <15 <15 <0.41 <5.2

2023-01-24 Residential <0.64 <0.75 <0.87 <2.2 - <15 <15 <15 <15 <15 - <15 <15 <15 <0.40 <5.2
2023-01-24 Dup Residential <0.64 <0.75 <0.87 <2.2 - <15 <15 <15 <15 <15 - <15 <15 <15 <0.40 <5.2
2023-05-05 Residential <0.32 0.94 <0.43 <1.3 <5.0 <5.0 <5.0 26.8 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.4 <1.0
2023-09-07 Residential 1.54 1.19 <0.43 <1.3 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.40 <1.0

a - For the full set of depth-specific guidelines, for commercial and residential land use, fine-grained and coarse-grained guidelines, refer to Appendix A, and/or the report entitled Development of Soil Vapour and Groundwater Quality Guidelines, Prepared by Intrinsik Corp. for Suncor Energy Products Partnership. December 2022. 
The RM&C Plan screening threshold is 90% of the guidelines; see report text for additional details. Guidelines <1 m beneath foundation are based on default attenuation coefficient of 0.01 (AEP 2022b).

NG - No guideline.
"-" - Not analyzed.

Dup - Duplicate Sample.
Italics - Greater than 90% of referenced guidelines (screening threshold).

Underline - Detection limit exceeds guideline.
Shaded Calculated guideline value results in a vapour concentration greater than the maximum possible vapour concentration for that chemical, assuming no NAPL is present. Maximum vapour concentration calculated according to Health Canada (2010) guidance.
mbgs - metres below ground surface (unless otherwise specified)
BOLD - Exceeds referenced guidelines.

Results for all parameters are reported in micrograms per metre cubed (µg/m3), unless otherwise specified.
Notes: All 2021 and 2022 analytical data was collected by Clifton Engineering Group Inc.
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 1620 - 14th Avenue NW, Calgary, Alberta Job No.: 10-12832
Ref. No.: 478621.17113

CONSTITUENT

Sample Location Total Well Depth (mbgs) Date Sampled Duplicate Area

Guidelinesa:

Residential: fine or coarse-grained: <1 m beneath foundation 6.3E+01 1.1E+05 1.0E+05 4.9E+03 NG 9.2E+05 4.8E+04 5.0E+04 5.0E+04 NG NG 8.1E+03 1.0E+04 1.0E+04 3.8E+01 4.5E+02

Residential: fine-grained: 1 m beneath foundation 3.0E+04 5.5E+07 4.9E+07 2.4E+06 NG 4.7E+08 2.5E+07 2.6E+07 2.6E+07 NG NG 4.2E+06 5.1E+06 5.1E+06 1.8E+03 2.3E+04

Residential: fine-grained: 1.5 m beneath foundation 3.2E+04 5.7E+07 5.1E+07 2.5E+06 NG 5.0E+08 2.6E+07 2.7E+07 2.7E+07 NG NG 4.5E+06 5.5E+06 5.5E+06 1.9E+03 2.4E+04

Residential: fine-grained: 2 m beneath foundation 3.3E+04 5.9E+07 5.3E+07 2.6E+06 NG 5.3E+08 2.8E+07 2.9E+07 2.9E+07 NG NG 4.7E+06 5.8E+06 5.8E+06 1.9E+03 2.5E+04

Residential: fine-grained: 2.5 m beneath foundation 3.4E+04 6.1E+07 5.6E+07 2.7E+06 NG 5.6E+08 2.9E+07 3.1E+07 3.1E+07 NG NG 5.0E+06 6.1E+06 6.1E+06 2.0E+03 2.7E+04

Residential: fine-grained: 3 m beneath foundation 3.5E+04 6.3E+07 5.8E+07 2.8E+06 NG 5.9E+08 3.1E+07 3.2E+07 3.2E+07 NG NG 5.3E+06 6.5E+06 6.5E+06 2.0E+03 2.8E+04

Residential: coarse-grained: 1 m beneath foundation 4.1E+03 7.4E+06 6.8E+06 3.3E+05 NG 7.4E+07 3.9E+06 4.0E+06 4.0E+06 NG NG 6.6E+05 8.1E+05 8.1E+05 2.3E+02 3.4E+03

Residential: coarse-grained: 1.5 m beneath foundation 4.7E+03 8.5E+06 8.0E+06 3.9E+05 NG 9.0E+07 4.7E+06 4.9E+06 4.9E+06 NG NG 8.0E+05 9.9E+05 9.9E+05 2.7E+02 4.1E+03

Residential: coarse-grained: 2 m beneath foundation 5.3E+03 9.7E+06 9.2E+06 4.5E+05 NG 1.1E+08 5.6E+06 5.8E+06 5.8E+06 NG NG 9.5E+05 1.2E+06 1.2E+06 3.0E+02 4.8E+03

Residential: coarse-grained: 2.5 m beneath foundation 6.0E+03 1.1E+07 1.0E+07 5.0E+05 NG 1.2E+08 6.5E+06 6.7E+06 6.7E+06 NG NG 1.1E+06 1.3E+06 1.3E+06 3.3E+02 5.5E+03

Residential: coarse-grained: 3 m beneath foundation 6.6E+03 1.2E+07 1.2E+07 5.6E+05 NG 1.4E+08 7.3E+06 7.6E+06 7.6E+06 NG NG 1.2E+06 1.5E+06 1.5E+06 3.6E+02 6.1E+03

NaphthaleneBenzene Toluene Ethylbenzene Total Xylenes Aliphatic
 >C5-C6

Aliphatic 
>C6-C8

Aliphatic
 >C8-C10

(units in µg/m3)

TABLE 1

RESULTS OF SOIL VAPOUR ANALYSES
PETROLEUM HYDROCARBON PARAMETERS, 1,2-DICHLOROETHANE, AND NAPHTHALENE

Aromatic 
>C12-C16 1,2-DichloroethaneAliphatic 

>C10-C12
Aliphatic

 >C12-C16

Aromatic
 >C7-C8 

(TEX Excl.) 

Aromatic 
>C8-C10

Aromatic
 >C10-C12

Aromatic
C6-C8

SV403 0.95 2022-10-05 Residential <0.50 <0.75 <0.87 <1.8 - <15 <15 <15 <15 <15 - <15 <15 <15 <0.41 <5.2
2023-05-10 Residential 0.41 0.39 <0.43 <1.3 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.4 <1.0
2023-08-28 Residential 0.81 1.69 <0.43 1.5 <5.0 <5.0 <5.0 13.5 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.40 <1.0
2023-08-28 Dup Residential 0.57 0.62 <0.43 <1.3 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.40 <1.0

2023-12-06 Residential <0.32 <0.38 <0.43 <1.3 <5.0 10.5 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.4 <1.0
SV404 1.0 2023-01-24 Residential <0.64 <0.75 <0.87 <2.2 - 17 <15 <15 <15 <15 - <15 <15 <15 <0.40 <5.2

2023-05-05 Residential <0.32 0.61 <0.43 <1.3 <5.0 <5.0 <5.0 19.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.4 <1.0
2023-05-05 Residential 1.32 2.5 0.65 2.9 <5.0 9.6 9.7 48.8 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.4 <1.0
2023-08-28 Residential <0.32 0.46 <0.43 <1.3 <5.0 <5.0 <5.0 16.8 7.1 - <5.0 <5.0 <5.0 <5.0 <0.40 <1.0

2023-12-07 Residential 1.78 <0.38 <0.43 <1.3 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 10.7 <5.0 <5.0 <0.4 <1.0
SV500 1.2 2023-01-27 Residential <0.64 1.85 3 11.4 - 22 71 189 <15 16 - <15 <15 <15 <0.40 <5.2
SV501 1.2 2023-01-30 Residential 0.89 6.33 5.43 15.6 - 53 130 40 <15 21 - <15 <15 <15 <0.40 <5.2

2023-05-11 Residential 0.51 2.01 1.58 4.1 <5.0 <5.0 <5.0 10.6 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.4 <1.0
2023-09-07 Residential 1.28 0.60 <0.43 <1.3 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.40 <1.0

2023-12-06 Residential <0.32 <0.38 <0.43 <1.3 <5.0 <5.0 <5.0 <5.0 <5.0 - <5.0 <5.0 <5.0 <5.0 <0.4 <1.0

a - For the full set of depth-specific guidelines, for commercial and residential land use, fine-grained and coarse-grained guidelines, refer to Appendix A, and/or the report entitled Development of Soil Vapour and Groundwater Quality Guidelines, Prepared by Intrinsik Corp. for Suncor Energy Products Partnership. December 2022. 
The RM&C Plan screening threshold is 90% of the guidelines; see report text for additional details. Guidelines <1 m beneath foundation are based on default attenuation coefficient of 0.01 (AEP 2022b).

NG - No guideline.
"-" - Not analyzed.

Dup - Duplicate Sample.
Italics - Greater than 90% of referenced guidelines (screening threshold).

Underline - Detection limit exceeds guideline.
Shaded Calculated guideline value results in a vapour concentration greater than the maximum possible vapour concentration for that chemical, assuming no NAPL is present. Maximum vapour concentration calculated according to Health Canada (2010) guidance.
mbgs - metres below ground surface (unless otherwise specified)
BOLD - Exceeds referenced guidelines.

Results for all parameters are reported in micrograms per metre cubed (µg/m3), unless otherwise specified.
Notes: All 2021 and 2022 analytical data was collected by Clifton Engineering Group Inc.
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HEALTH AND SAFETY 

 

Consistent with Parsons’ policy and its client’s policy, the completed work was carried out 

consistent with a site-specific health and safety plan. This plan, as a minimum, complied with 

provincial requirements as well as Parsons and its client’s guidelines, whichever were more 

stringent. 

 

APPROVALS 

Prior to doing any site work, approval to proceed was obtained from the client. When 

monitoring or investigative work was required on public or third-party lands, the necessary 

approvals were obtained from the municipality or the property owner, respectively, prior to 

commencing any work. 

LEAK TESTING PROCEDURE 

Prior to sampling, leak testing is conducted to evaluate the integrity of the monitoring well seal 

and sampling equipment. The leak testing is conducted a minimum of once per calendar year, 

and in addition, 10% of soil vapour wells sampled are leak tested during each soil vapour 

sampling event.  

Soil vapour wells are leak tested immediately before sample collection. Leak testing consisted 

of placing a shroud with two valves (one with a connector that can be attached to the well and 

the other to the empty space within the shroud) over each well and flooding it with 99.999% 

Helium via the valve to the open space. The helium canister was connected to the shroud and 

the valve was opened fully for three seconds allowing the helium to saturate the space.  

 

Using an SKC pump and lung sampler, the pump was connected to the well via tubing 

connected inside the shroud and run for five minutes at a rate of 70 millilitres (mL) per minute 

to fill one clean new tedlar bag connected inside the lung sampler. A separate clean new tedlar 

bag was used for each well. 

 

The pump was turned off and the well was closed. The tedlar bag was then removed from the 

lung sampler, and the end of the helium detector was inserted inside to take a reading to 

ensure that less than 5,000 parts per million (ppm) of helium had entered the bag through a 

leak in the well.  

 

As a check that the helium detector was working, the helium detector end was placed in the 

shroud containing helium to ensure helium remained in the casing during the test. This was 

always confirmed; however, no numbers from this were recorded.  

 



APPENDIX A 

LEAK TESTING AND SAMPLING PROCEDURES 

 

Page 2 of 2 

The shroud was then removed from the casing to release the helium to the atmosphere, and it 

was unscrewed/detached from the closed well. 
 

As required, the bentonite seals were re-hydrated if leak testing was outside the acceptable 

range. Soil vapour samples were collected once the pre-sampling leak test indicated that the 

integrity of the soil vapour monitoring wells was adequate. 

 

SOIL VAPOUR SAMPLING PROCEDURE 

Soil vapour sampling and leak testing were completed in accordance with the guidelines 

outlined in the CCME Guidance Manual for Environmental Site Characterization in Support of 

Environmental and Human Health Risk Assessment, Volume 3 (2016). 

Soil vapour samples are collected using stainless steel vacuum canisters (1.4 L Summa canisters) 

provided by Bureau Veritas. The vacuum within each canister is checked prior to mobilization to 

the field. A shut-in leak test is performed to verify that leakage within the sampling train is 

within acceptable limits. The sampling train is then only used if the shut-in leak testing is found 

to be within the acceptable limits. The soil vapour wells were purged for 20 minutes, consistent 

with historical sampling procedure, using an air sampling pump prior to sampling. Following 

purging, the well shut-off valve is closed prior to sampling to allow any vacuum to dissipate. For 

sampling, the canisters are connected to the soil vapour monitoring well with a flow controller 

wherein the sample is collected directly into the canister over a pre-determined time interval 

by opening the valve at the wellhead. The sample is collected until the vacuum within the 

canister is depleted. Collected samples are then shipped to the laboratory utilizing the 

appropriate chain of custody documentation. A duplicate sample was collected subsequently 

once every 10 samples.  
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APPENDIX B 
SOIL VAPOUR WELL INTEGRITY INSPECTION, LEAK TESTING, AND 

SAMPLING RECORD 
  



 1620 - 14th Avenue NW, Calgary, Alberta Job No.: 10-12832
Ref. No.: 478621.17113

BH ID
Date of Visual 

Inspection
 (yyyy-mm-dd)

Well Condition Date of Leak Test
 (yyyy-mm-dd)

Test Results
 (Helium in % or ppm)a 

Date of Re-Test
(yyyy-mm-dd)

Re-Test Results 
(Helium in % or ppm)a Leak Test Results

SV32 2023-12-06 Good - - - - -

SV321B 2023-12-06 Good - - - - -

SV322 2023-12-06 Good 12/6/2023 0 ppm - - Pass

SV323 2023-12-07 Good - - - - -

SV323 2023-12-18 Good - - - - -

SV401 2023-12-06 Good - - - - -

SV402 2023-12-06 Repairs Required - Plugged - - - - -

SV403 2023-12-04 Good 2023-12-04 0 ppm - - Pass

SV404 2023-12-07 Good - - - - -

SV500 2023-12-07 Could not find - - - - -

SV501 2023-12-06 Good - - - - -

a - >1% or > 10,000 ppm = fail.

ND - Not detected.

"-" - Not applicable.

Note: Each soil vapour monitoring well sampled must pass a leak test a minimum of once per calendar year. 

A minumum of 10% of soil vapour monitoring wells sampled are leak tested during each sampling event.

SOIL VAPOUR WELL INTEGRITY INSPECTION AND LEAK TESTING 

TABLE B-1
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 1620 - 14th Avenue NW, Calgary, Alberta Job No.: 10-12832
Ref. No.: 478621.17113

BH ID Sampled
 (Yes/No)

Date
(yyyy-mm-dd) Canister ID Flow Regulator 

ID
Time Well Purged 

Before Sampling (min)

Purging Flow 
Rate

 (mL/min)

 Start Time 
(hh:mm)

End Time 
(hh:mm)

Duration 
(min)

SV32 Yes 2023-12-06 1465 FX0776 20 84 13:34 13:54 20
SV321B Yes 2023-12-06 265 FX0528 20 82 12:04 12:26 22
SV322 Yes 2023-12-06 6547 FX0431 20 83 10:47 11:10 23
SV323 Yes 2023-12-18 333 FX0183 20 85 14:12 14:33 21

Dup-01 (SV323) Yes 2023-12-18 225 FX0782 - - 13:54 14:11 17
SV401 Yes 2023-12-06 9897 FX1510 20 87 14:25 15:02 37
SV402 No - - - - - - - -
SV403 Yes 2023-12-04 10942 FX0315 20 80 15:07 15:28 21
SV404 Yes 2023-12-07 1792 FX0576 20 88 10:56 11:15 19
SV500 No - - - - - - - -
SV501 Yes 2023-12-06 10967 FX0706 20 84 15:30 15:55 25

"-" - Not applicable.
NR - Not recorded.

Note: Sampling flow rate set to 70 mL/min.

SAMPLING FIELD RECORDS

TABLE B-2
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APPENDIX C 
GUIDELINE SUMMARY 

  



 1620 - 14th Avenue NW, Calgary, Alberta Job No.: 10-12832
Ref. No.: 478621.17113

Reference Land Use Grain Size Depth (cm) Benzene Toluene Ethylbenzene Xylenes 1,2-DCA Naphthalene F1 Aliphatic C6-
C8

F1 Aliphatic
>C8-C10

F1 Aromatic
>C8-C10

F2 Aliphatic
>C10-C12

F2 Aromatic
>C10-C12

F2 Aliphatic
>C12-C16

F2 Aromatic
>C12-C16

Intrinsik, 2022, Table 6.1 Residential Fine <100(1) 6.3E+01 1.1E+05 1.0E+05 4.9E+03 3.8E+01 4.5E+02 9.2E+05 4.8E+04 8.1E+03 5.0E+04 1.0E+04 5.0E+04 1.0E+04
100 3.0E+04 5.5E+07 4.9E+07 2.4E+06 1.8E+03 2.3E+04 4.7E+08 2.5E+07 4.2E+06 2.6E+07 5.1E+06 2.6E+07 5.1E+06
150 3.2E+04 5.7E+07 5.1E+07 2.5E+06 1.9E+03 2.4E+04 5.0E+08 2.6E+07 4.5E+06 2.7E+07 5.5E+06 2.7E+07 5.5E+06
200 3.3E+04 5.9E+07 5.3E+07 2.6E+06 1.9E+03 2.5E+04 5.3E+08 2.8E+07 4.7E+06 2.9E+07 5.8E+06 2.9E+07 5.8E+06
250 3.4E+04 6.1E+07 5.6E+07 2.7E+06 2.0E+03 2.7E+04 5.6E+08 2.9E+07 5.0E+06 3.1E+07 6.1E+06 3.1E+07 6.1E+06
300 3.5E+04 6.3E+07 5.8E+07 2.8E+06 2.0E+03 2.8E+04 5.9E+08 3.1E+07 5.3E+06 3.2E+07 6.5E+06 3.2E+07 6.5E+06
350 3.6E+04 6.5E+07 6.0E+07 2.9E+06 2.1E+03 2.9E+04 6.2E+08 3.3E+07 5.5E+06 3.4E+07 6.8E+06 3.4E+07 6.8E+06
400 3.7E+04 6.8E+07 6.2E+07 3.0E+06 2.2E+03 3.0E+04 6.5E+08 3.4E+07 5.8E+06 3.6E+07 7.1E+06 3.6E+07 7.1E+06
450 3.9E+04 7.0E+07 6.4E+07 3.1E+06 2.2E+03 3.2E+04 6.8E+08 3.6E+07 6.1E+06 3.7E+07 7.4E+06 3.7E+07 7.4E+06
500 4.0E+04 7.2E+07 6.7E+07 3.2E+06 2.3E+03 3.3E+04 7.1E+08 3.7E+07 6.3E+06 3.9E+07 7.8E+06 3.9E+07 7.8E+06
550 4.1E+04 7.4E+07 6.9E+07 3.3E+06 2.3E+03 3.4E+04 7.4E+08 3.9E+07 6.6E+06 4.1E+07 8.1E+06 4.1E+07 8.1E+06
600 4.2E+04 7.6E+07 7.1E+07 3.4E+06 2.4E+03 3.5E+04 7.7E+08 4.1E+07 6.9E+06 4.2E+07 8.4E+06 4.2E+07 8.4E+06

Intrinsik, 2022, Table 6.2 Residential Coarse <100(1) 6.3E+01 1.1E+05 1.0E+05 4.9E+03 3.8E+01 4.5E+02 9.2E+05 4.8E+04 8.1E+03 5.0E+04 1.0E+04 5.0E+04 1.0E+04
100 4.1E+03 7.4E+06 6.8E+06 3.3E+05 2.3E+02 3.4E+03 7.4E+07 3.9E+06 6.6E+05 4.0E+06 8.1E+05 4.0E+06 8.1E+05
150 4.7E+03 8.5E+06 8.0E+06 3.9E+05 2.7E+02 4.1E+03 9.0E+07 4.7E+06 8.0E+05 4.9E+06 9.9E+05 4.9E+06 9.9E+05
200 5.3E+03 9.7E+06 9.2E+06 4.5E+05 3.0E+02 4.8E+03 1.1E+08 5.6E+06 9.5E+05 5.8E+06 1.2E+06 5.8E+06 1.2E+06
250 6.0E+03 1.1E+07 1.0E+07 5.0E+05 3.3E+02 5.5E+03 1.2E+08 6.5E+06 1.1E+06 6.7E+06 1.3E+06 6.7E+06 1.3E+06
300 6.6E+03 1.2E+07 1.2E+07 5.6E+05 3.6E+02 6.1E+03 1.4E+08 7.3E+06 1.2E+06 7.6E+06 1.5E+06 7.6E+06 1.5E+06
350 7.2E+03 1.3E+07 1.3E+07 6.1E+05 4.0E+02 6.8E+03 1.6E+08 8.2E+06 1.4E+06 8.5E+06 1.7E+06 8.5E+06 1.7E+06
400 7.9E+03 1.4E+07 1.4E+07 6.7E+05 4.3E+02 7.5E+03 1.7E+08 9.0E+06 1.5E+06 9.4E+06 1.9E+06 9.4E+06 1.9E+06
450 8.5E+03 1.5E+07 1.5E+07 7.3E+05 4.6E+02 8.2E+03 1.9E+08 9.9E+06 1.7E+06 1.0E+07 2.1E+06 1.0E+07 2.1E+06
500 9.2E+03 1.7E+07 1.6E+07 7.8E+05 4.9E+02 8.9E+03 2.0E+08 1.1E+07 1.8E+06 1.1E+07 2.2E+06 1.1E+07 2.2E+06
550 9.8E+03 1.8E+07 1.8E+07 8.4E+05 5.3E+02 9.6E+03 2.2E+08 1.2E+07 2.0E+06 1.2E+07 2.4E+06 1.2E+07 2.4E+06
600 1.0E+04 1.9E+07 1.9E+07 9.0E+05 5.6E+02 1.0E+04 2.4E+08 1.2E+07 2.1E+06 1.3E+07 2.6E+06 1.3E+07 2.6E+06

Intrinsik, 2022, Table 6.3 Commercial Fine <100(1) 2.3E+02 4.1E+05 3.6E+05 1.8E+04 1.4E+02 1.6E+03 3.3E+06 1.7E+05 3.0E+04 1.8E+05 3.6E+04 1.8E+05 3.6E+04
100 3.2E+05 5.7E+08 5.2E+08 2.5E+07 1.8E+04 2.4E+05 5.1E+09 2.7E+08 4.5E+07 2.8E+08 5.5E+07 2.8E+08 5.5E+07
150 3.3E+05 5.9E+08 5.4E+08 2.6E+07 1.9E+04 2.6E+05 5.4E+09 2.8E+08 4.8E+07 2.9E+08 5.9E+07 2.9E+08 5.9E+07
200 3.4E+05 6.1E+08 5.6E+08 2.7E+07 2.0E+04 2.7E+05 5.7E+09 3.0E+08 5.0E+07 3.1E+08 6.2E+07 3.1E+08 6.2E+07
250 3.5E+05 6.4E+08 5.8E+08 2.8E+07 2.0E+04 2.8E+05 5.9E+09 3.1E+08 5.3E+07 3.2E+08 6.5E+07 3.2E+08 6.5E+07
300 3.6E+05 6.6E+08 6.1E+08 2.9E+07 2.1E+04 2.9E+05 6.2E+09 3.3E+08 5.5E+07 3.4E+08 6.8E+07 3.4E+08 6.8E+07
350 3.7E+05 6.8E+08 6.3E+08 3.1E+07 2.1E+04 3.1E+05 6.5E+09 3.4E+08 5.8E+07 3.6E+08 7.1E+07 3.6E+08 7.1E+07
400 3.9E+05 7.0E+08 6.5E+08 3.2E+07 2.2E+04 3.2E+05 6.8E+09 3.6E+08 6.1E+07 3.7E+08 7.5E+07 3.7E+08 7.5E+07
450 4.0E+05 7.2E+08 6.7E+08 3.3E+07 2.3E+04 3.3E+05 7.1E+09 3.7E+08 6.3E+07 3.9E+08 7.8E+07 3.9E+08 7.8E+07
500 4.1E+05 7.4E+08 6.9E+08 3.4E+07 2.3E+04 3.4E+05 7.4E+09 3.9E+08 6.6E+07 4.1E+08 8.1E+07 4.1E+08 8.1E+07
550 4.2E+05 7.6E+08 7.1E+08 3.5E+07 2.4E+04 3.6E+05 7.7E+09 4.1E+08 6.9E+07 4.2E+08 8.4E+07 4.2E+08 8.4E+07
600 4.3E+05 7.8E+08 7.3E+08 3.6E+07 2.4E+04 3.7E+05 8.0E+09 4.2E+08 7.1E+07 4.4E+08 8.8E+07 4.4E+08 8.8E+07

Intrinsik, 2022, Table 6.4 Commercial Coarse <100(1) 2.3E+02 4.1E+05 3.6E+05 1.8E+04 1.4E+02 1.6E+02 3.3E+06 1.7E+05 3.0E+04 1.8E+05 3.6E+04 1.8E+05 3.6E+04
100 4.3E+04 7.8E+07 7.2E+07 3.5E+06 2.5E+03 3.6E+04 7.7E+08 4.0E+07 6.8E+06 4.2E+07 8.4E+06 4.2E+07 8.4E+06
150 4.9E+04 8.9E+07 8.4E+07 4.1E+06 2.8E+03 4.2E+04 9.3E+08 4.9E+07 8.3E+06 5.1E+07 1.0E+07 5.1E+07 1.0E+07
200 5.6E+04 1.0E+08 9.5E+07 4.6E+06 3.1E+03 4.9E+04 1.1E+09 5.7E+07 9.7E+06 6.0E+07 1.2E+07 6.0E+07 1.2E+07
250 6.2E+04 1.1E+08 1.1E+08 5.2E+06 3.4E+03 5.6E+04 1.3E+09 6.6E+07 1.1E+07 6.8E+07 1.4E+07 6.8E+07 1.4E+07
300 6.8E+04 1.2E+08 1.2E+08 5.7E+06 3.8E+03 6.3E+04 1.4E+09 7.4E+07 1.3E+07 7.7E+07 1.5E+07 7.7E+07 1.5E+07
350 7.4E+04 1.3E+08 1.3E+08 6.3E+06 4.1E+03 6.9E+04 1.6E+09 8.3E+07 1.4E+07 8.6E+07 1.7E+07 8.6E+07 1.7E+07
400 8.1E+04 1.5E+08 1.4E+08 6.8E+06 4.4E+03 7.6E+04 1.7E+09 9.1E+07 1.5E+07 9.5E+07 1.9E+07 9.5E+07 1.9E+07
450 8.7E+04 1.6E+08 1.5E+08 7.4E+06 4.7E+03 8.3E+04 1.9E+09 9.9E+07 1.7E+07 1.0E+08 2.1E+07 1.0E+08 2.1E+07
500 9.3E+04 1.7E+08 1.7E+08 7.9E+06 5.0E+03 8.9E+04 2.1E+09 1.1E+08 1.8E+07 1.1E+08 2.2E+07 1.1E+08 2.2E+07
550 9.9E+04 1.8E+08 1.8E+08 8.5E+06 5.4E+03 9.6E+04 2.2E+09 1.2E+08 2.0E+07 1.2E+08 2.4E+07 1.2E+08 2.4E+07
600 1.1E+05 1.9E+08 1.9E+08 9.0E+06 5.7E+03 1.0E+05 2.4E+09 1.2E+08 2.1E+07 1.3E+08 2.6E+07 1.3E+08 2.6E+07

Intrinsik, 2016, Table 8.1 Residential Fine <100(2) 3.0E+02 1.9E+05 5.0E+04 8.9E+03 4.0E+01 1.0E+02 9.2E+05 4.8E+04 8.1E+03 5.0E+04 1.0E+04 5.0E+04 1.0E+04
100 1.5E+05 9.1E+07 2.4E+07 4.4E+06 1.8E+03 5.2E+03 NGR 2.5E+07 4.2E+06 NGR NGR NGR NGR
150 1.5E+05 9.5E+07 2.6E+07 4.6E+06 1.9E+03 5.5E+03 NGR 2.6E+07 4.5E+06 NGR NGR NGR NGR
200 1.6E+05 9.8E+07 2.7E+07 4.7E+06 1.9E+03 5.7E+03 NGR 2.8E+07 4.7E+06 NGR NGR NGR NGR
250 1.6E+05 1.0E+08 2.8E+07 4.9E+06 2.0E+03 6.0E+03 NGR 2.9E+07 5.0E+06 NGR NGR NGR NGR
300 1.7E+05 1.1E+08 2.9E+07 5.1E+06 2.0E+03 6.3E+03 NGR 3.1E+07 5.3E+06 NGR NGR NGR NGR
350 1.8E+05 1.1E+08 3.0E+07 5.3E+06 2.1E+03 6.6E+03 NGR 3.3E+07 5.5E+06 NGR NGR NGR NGR
400 1.8E+05 1.1E+08 3.1E+07 5.5E+06 2.2E+03 6.9E+03 NGR 3.4E+07 5.8E+06 NGR NGR NGR NGR
450 1.9E+05 1.2E+08 3.2E+07 5.7E+06 2.2E+03 7.2E+03 NGR NGR 6.1E+06 NGR NGR NGR NGR
500 1.9E+05 1.2E+08 3.3E+07 5.9E+06 2.3E+03 7.5E+03 NGR NGR 6.3E+06 NGR NGR NGR NGR
550 2.0E+05 1.2E+08 3.4E+07 6.1E+06 2.3E+03 7.7E+03 NGR NGR 6.6E+06 NGR NGR NGR NGR
600 2.0E+05 1.3E+08 3.5E+07 6.2E+06 2.4E+03 8.0E+03 NGR NGR 6.9E+06 NGR NGR NGR NGR

(1) - Based on default attenuation coefficient of 0.01 (AEP 2022b).
Notes: Highlighted value indicates calculated guideline value results in a vapour concentration greater than the maximum possible vapour concentration for that chemical, assuming no NAPL is present. 

Maximum vapour concentration calculated according to Health Canada (2010) guidance.
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 1620 - 14th Avenue NW, Calgary, Alberta Job No.: 10-12832
Ref. No.: 478621.17113

TABLE C-1

SUMMARY OF SOIL VAPOUR GUIDELINES

Reference Land Use Grain Size Depth (cm) Benzene Toluene Ethylbenzene Xylenes 1,2-DCA Naphthalene F1 Aliphatic C6-
C8

F1 Aliphatic
>C8-C10

F1 Aromatic
>C8-C10

F2 Aliphatic
>C10-C12

F2 Aromatic
>C10-C12

F2 Aliphatic
>C12-C16

F2 Aromatic
>C12-C16

Intrinsik, 2016, Table 8.2 Residential Coarse <100(2) 3.0E+02 1.9E+05 5.0E+04 8.9E+03 4.0E+01 1.0E+02 9.2E+05 4.8E+04 8.1E+03 5.0E+04 1.0E+04 5.0E+04 1.0E+04
100 2.0E+04 1.2E+07 3.4E+06 6.0E+05 2.3E+02 7.7E+02 7.4E+07 3.9E+06 6.6E+05 4.0E+06 8.1E+05 NGR NGR
150 2.3E+04 1.4E+07 4.0E+06 7.1E+05 2.7E+02 9.3E+02 9.0E+07 4.7E+06 8.0E+05 NGR 9.9E+05 NGR NGR
200 2.6E+04 1.6E+07 4.6E+06 8.1E+05 3.0E+02 1.1E+03 1.1E+08 5.6E+06 9.5E+05 NGR 1.2E+06 NGR NGR
250 2.9E+04 1.8E+07 5.2E+06 9.1E+05 3.3E+02 1.2E+03 1.2E+08 6.5E+06 1.1E+06 NGR 1.3E+06 NGR NGR
300 3.2E+04 2.0E+07 5.8E+06 1.0E+06 3.6E+02 1.4E+03 1.4E+08 7.3E+06 1.2E+06 NGR 1.5E+06 NGR NGR
350 3.5E+04 2.2E+07 6.4E+06 1.1E+06 4.0E+02 1.5E+03 1.6E+08 8.2E+06 1.4E+06 NGR 1.7E+06 NGR NGR
400 3.8E+04 2.4E+07 7.0E+06 1.2E+06 4.3E+02 1.7E+03 1.7E+08 9.0E+06 1.5E+06 NGR 1.9E+06 NGR NGR
450 4.1E+04 2.6E+07 7.5E+06 1.3E+06 4.6E+02 1.9E+03 1.9E+08 9.9E+06 1.7E+06 NGR 2.1E+06 NGR NGR
500 4.4E+04 2.8E+07 8.1E+06 1.4E+06 4.9E+02 2.0E+03 2.0E+08 1.1E+07 1.8E+06 NGR 2.2E+06 NGR NGR
550 4.7E+04 3.0E+07 8.7E+06 1.5E+06 5.3E+02 2.2E+03 2.2E+08 1.2E+07 2.0E+06 NGR 2.4E+06 NGR NGR
600 5.1E+04 3.2E+07 9.3E+06 1.6E+06 5.6E+02 2.3E+03 2.4E+08 1.2E+07 2.1E+06 NGR 2.6E+06 NGR NGR

Intrinsik, 2016, Table 8.3 Commercial Fine <100(2) 1.1E+03 6.8E+05 1.8E+05 3.2E+04 1.5E+02 3.7E+02 3.3E+06 1.7E+05 3.0E+04 1.8E+05 3.6E+04 1.8E+05 3.6E+04
100 1.5E+06 NGR NGR 4.6E+07 1.8E+04 5.5E+04 NGR NGR NGR NGR NGR NGR NGR
150 1.6E+06 NGR NGR 4.8E+07 1.9E+04 5.8E+04 NGR NGR NGR NGR NGR NGR NGR
200 1.6E+06 NGR NGR 5.0E+07 2.0E+04 6.1E+04 NGR NGR NGR NGR NGR NGR NGR
250 1.7E+06 NGR NGR NGR 2.0E+04 6.4E+04 NGR NGR NGR NGR NGR NGR NGR
300 1.8E+06 NGR NGR NGR 2.1E+04 6.7E+04 NGR NGR NGR NGR NGR NGR NGR
350 1.8E+06 NGR NGR NGR 2.1E+04 6.9E+04 NGR NGR NGR NGR NGR NGR NGR
400 1.9E+06 NGR NGR NGR 2.2E+04 7.2E+04 NGR NGR NGR NGR NGR NGR NGR
450 1.9E+06 NGR NGR NGR 2.3E+04 7.5E+04 NGR NGR NGR NGR NGR NGR NGR
500 2.0E+06 NGR NGR NGR 2.3E+04 7.8E+04 NGR NGR NGR NGR NGR NGR NGR
550 2.0E+06 NGR NGR NGR 2.4E+04 8.1E+04 NGR NGR NGR NGR NGR NGR NGR
600 2.1E+06 NGR NGR NGR 2.4E+04 8.3E+04 NGR NGR NGR NGR NGR NGR NGR

Intrinsik, 2016, Table 8.4 Commercial Coarse <100(2) 1.1E+03 6.8E+05 1.8E+05 3.2E+04 1.5E+02 3.7E+02 3.3E+06 1.7E+05 3.0E+04 1.8E+05 3.6E+04 1.8E+05 3.6E+04
100 2.1E+05 1.3E+08 3.6E+07 6.4E+06 2.5E+03 8.1E+03 NGR NGR 6.8E+06 NGR NGR NGR NGR
150 2.4E+05 NGR 4.2E+07 7.4E+06 2.8E+03 9.6E+03 NGR NGR 8.3E+06 NGR NGR NGR NGR
200 2.7E+05 NGR 4.8E+07 8.4E+06 3.1E+03 1.1E+04 NGR NGR 9.7E+06 NGR NGR NGR NGR
250 3.0E+05 NGR 5.3E+07 9.4E+06 3.4E+03 1.3E+04 NGR NGR 1.1E+07 NGR NGR NGR NGR
300 3.3E+05 NGR NGR 1.0E+07 3.8E+03 1.4E+04 NGR NGR 1.3E+07 NGR NGR NGR NGR
350 3.6E+05 NGR NGR 1.1E+07 4.1E+03 1.6E+04 NGR NGR 1.4E+07 NGR NGR NGR NGR
400 3.9E+05 NGR NGR 1.2E+07 4.4E+03 1.7E+04 NGR NGR 1.5E+07 NGR NGR NGR NGR
450 4.2E+05 NGR NGR 1.3E+07 4.7E+03 1.9E+04 NGR NGR 1.7E+07 NGR NGR NGR NGR
500 4.5E+05 NGR NGR 1.4E+07 5.0E+03 2.0E+04 NGR NGR 1.8E+07 NGR NGR NGR NGR
550 4.8E+05 NGR NGR 1.5E+07 5.4E+03 2.2E+04 NGR NGR 2.0E+07 NGR NGR NGR NGR
600 5.1E+05 NGR NGR 1.6E+07 5.7E+03 2.3E+04 NGR NGR 2.1E+07 NGR NGR NGR NGR

Intrinsik, 2016, Table 8.5 Outdoor Fine 100 8.1E+06 NGR NGR NGR 8.6E+04 4.1E+05 NGR NGR NGR NGR NGR NGR NGR
150 1.2E+07 NGR NGR NGR 1.3E+05 6.2E+05 NGR NGR NGR NGR NGR NGR NGR
200 1.6E+07 NGR NGR NGR 1.7E+05 NGR NGR NGR NGR NGR NGR NGR NGR
250 2.0E+07 NGR NGR NGR 2.1E+05 NGR NGR NGR NGR NGR NGR NGR NGR
300 2.4E+07 NGR NGR NGR 2.6E+05 NGR NGR NGR NGR NGR NGR NGR NGR
350 2.8E+07 NGR NGR NGR 3.0E+05 NGR NGR NGR NGR NGR NGR NGR NGR
400 3.3E+07 NGR NGR NGR 3.4E+05 NGR NGR NGR NGR NGR NGR NGR NGR
450 3.7E+07 NGR NGR NGR 3.9E+05 NGR NGR NGR NGR NGR NGR NGR NGR
500 4.1E+07 NGR NGR NGR 4.3E+05 NGR NGR NGR NGR NGR NGR NGR NGR
550 4.5E+07 NGR NGR NGR 4.7E+05 NGR NGR NGR NGR NGR NGR NGR NGR
600 4.9E+07 NGR NGR NGR 5.1E+05 NGR NGR NGR NGR NGR NGR NGR NGR

Intrinsik, 2016, Table 8.6 Outdoor Coarse 100 4.4E+06 NGR NGR NGR 4.7E+04 2.2E+05 NGR NGR NGR NGR NGR NGR NGR
150 6.6E+06 NGR NGR NGR 7.0E+04 3.4E+05 NGR NGR NGR NGR NGR NGR NGR
200 8.9E+06 NGR NGR NGR 9.3E+04 4.5E+05 NGR NGR NGR NGR NGR NGR NGR
250 1.1E+07 NGR NGR NGR 1.2E+05 5.6E+05 NGR NGR NGR NGR NGR NGR NGR
300 1.3E+07 NGR NGR NGR 1.4E+05 NGR NGR NGR NGR NGR NGR NGR NGR
350 1.5E+07 NGR NGR NGR 1.6E+05 NGR NGR NGR NGR NGR NGR NGR NGR
400 1.8E+07 NGR NGR NGR 1.9E+05 NGR NGR NGR NGR NGR NGR NGR NGR
450 2.0E+07 NGR NGR NGR 2.1E+05 NGR NGR NGR NGR NGR NGR NGR NGR
500 2.2E+07 NGR NGR NGR 2.3E+05 NGR NGR NGR NGR NGR NGR NGR NGR
550 2.4E+07 NGR NGR NGR 2.6E+05 NGR NGR NGR NGR NGR NGR NGR NGR
600 2.7E+07 NGR NGR NGR 2.8E+05 NGR NGR NGR NGR NGR NGR NGR NGR

(2) - Based on default attenuation coefficient of 0.01 (AEP 2016b).
NGR - No guideline required, as calculated guideline value results in a vapour concentration greater than the maximum possible vapour concentration for that chemical, assuming no NAPL is present. 
Notes: Maximum vapour concentration calculated according to Health Canada (2010) guidance.
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APPENDIX D 
QUALITY ASSURANCE AND QUALITY CONTROL 



APPENDIX D
QUALITY ASSURANCE AND QUALITY CONTROL (QAQC) 

A QAQC program was  implemented to reduce and quantify potential  issues  introduced during 
sample collection, handling, shipping, and analysis. The program  included, but was not  limited 
to,  using  dedicated  sampling  equipment,  using  sample  specific  identification  and  labelling  
procedures, and using chain of custody records.  

Laboratory QAQC 

The  results  of  the  laboratory  QAQC  analysis  are  presented  with  the  laboratory  certificates  of  
analysis. The analysis included method blanks, matrix duplicates, matrix spikes, and laboratory 
control samples.  

Field QAQC 

For each sampling event, a field duplicate is taken every 10 samples submitted to Bureau Veritas.  

For the field duplicate samples, evaluations of the QAQC results were determined by calculating 
the relative percent difference (RPD) between the field duplicate and original sample results, and 
comparison of the RPD to designated alert limits.  

𝑅𝑃𝐷  
  100  

The  designated  field  duplicate  RPD  alert  limits  are  presented  in  Table  E‐1.  Consistent with 
laboratory  practices  and  to  permit  reliable  calculations,  an  RPD  is  only  calculated when  the 
original and duplicate  sample  concentrations are at  least  five  times  the  reportable detection 
limit. 



Consultant: Sampling Date:

Location: Laboratory :

Consultant Project Number: 10-12832 Sample Submission Number: C3BA243

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

Yes No
Surrogate Recovery X

Method Blank Concentration X
Matrix Duplicate RPD
Matrix Spike Recovery

Other Quality Control Data X

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

Yes No
Field Blank Concentration
Trip Blank Concentration

Field Duplicate RPD

Has CoA been signed off (Yes/No)?: Yes
Has lab warranted all tests were in statistical control in CoA (Yes/No)?: Yes
Has lab warranted all tests were analyzed following SOP's in CoA (Yes, No or N/A)?: Yes
Were all samples analyzed within hold times (Yes/No)?: Yes
Is Chain of Custody completed and signed (Yes/No)?: Yes
Were sample temperatures acceptable when they reached lab (Yes/No)?: NA

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

Performed by (Print): Andres Montanez 
Reviewed by (Print):

Reviewed date: Reviewed by (Signature):

X

No field QC samples were submitted.

All lab QC met acceptance criteria.

CommentsNA
X

Bureau Veritas, Calgary, AB

Michelle Patterson

X
X

2024-01-10

X

DATA QUALITY REVIEW CHECKLIST 

2023-12-06 to 2023-12-07

CommentsNA

1620 14th Avenue NW, Calgary, AB

Parsons Inc.





Cristina (Maria) Bacchus
Project Manager
21 Dec 2023 16:19:48
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Consultant: Sampling Date:

Location: Laboratory :

Consultant Project Number: 10-12832 Sample Submission Number: C3BA188

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

Yes No
Surrogate Recovery X

Method Blank Concentration X
Matrix Duplicate RPD X
Matrix Spike Recovery

Other Quality Control Data X

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

Yes No
Field Blank Concentration
Trip Blank Concentration

Field Duplicate RPD

Has CoA been signed off (Yes/No)?: Yes
Has lab warranted all tests were in statistical control in CoA (Yes/No)?: Yes 
Has lab warranted all tests were analyzed following SOP's in CoA (Yes, No or N/A)?: Yes 
Were all samples analyzed within hold times (Yes/No)?: Yes 
Is Chain of Custody completed and signed (Yes/No)?: Yes
Were sample temperatures acceptable when they reached lab (Yes/No)?: NA

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

Performed by (Print): Andres Montanez
Reviewed by (Print):

Reviewed date: Reviewed by (Signature):

All lab QC met acceptance criteria.

CommentsNA
X

Michelle Patterson 

X

10-Jan-24

X
X

No field QC samples were submitted.

DATA QUALITY REVIEW CHECKLIST 

12/6/2023

CommentsNA

1620 14th Avenue NW, Calgary, AB

Parsons Inc.

Bureau Veritas, Calgary, AB





Cristina (Maria) Bacchus
Project Manager
22 Dec 2023 11:45:23
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Consultant: Sampling Date:

Location: Laboratory :

Consultant Project Number: 10-12832 Sample Submission Number: C3BN555

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

Yes No
Surrogate Recovery X

Method Blank Concentration X
Matrix Duplicate RPD X
Matrix Spike Recovery

Other Quality Control Data X

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

Yes No
Field Blank Concentration
Trip Blank Concentration

Field Duplicate RPD

Has CoA been signed off (Yes/No)?: Yes 
Has lab warranted all tests were in statistical control in CoA (Yes/No)?: Yes 
Has lab warranted all tests were analyzed following SOP's in CoA (Yes, No or N/A)?: Yes 
Were all samples analyzed within hold times (Yes/No)?: Yes 
Is Chain of Custody completed and signed (Yes/No)?: Yes 
Were sample temperatures acceptable when they reached lab (Yes/No)?: NA

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

Performed by (Print): Andres Montanez
Reviewed by (Print):

Reviewed date: Reviewed by (Signature):

DATA QUALITY REVIEW CHECKLIST 

12/18/2023

CommentsNA

1620 14th Avenue NW, Calgary, AB

Parsons Inc.

Bueau Veritas, Calgary, AB

Michelle Patterson

X

2024-01-10

Duplicate (DUP-1) was collected but analysis was not completed due to sampling error. 

X
X

No field QC samples were submitted.

All lab QC met acceptance criteria.

CommentsNA
X





Cristina (Maria) Bacchus
Project Manager
08 Jan 2024 19:21:56
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