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Executive Summary 
Clifton Engineering Group Inc. (“Clifton”) is pleased to present this Additional Environmental Installations 
Report (the “Report”) prepared for Suncor Energy Products Partnership (“Suncor EPP”). The Report 
describes in detail the activities in the Hounsfield Heights community (the “Site”) within the City of Calgary 
conducted by Clifton in November and December 2020 as a part of the soil vapour sampling program 
refinement at the Site. Described additional installations were based on the conclusions and 
recommendations stated in the Clifton Associates Ltd.: Soil Vapour Monitoring Report, Summer 2019, 
Hounsfield Heights and North Hill Mall, Calgary, Alberta report dated 1 June 2019, and soil vapour 
sampling data available from additional environmental monitoring and sampling carried out as a part of the 
Risk Management and Contingency Plan in June and July 2020. These recommendations for the soil 
vapour sampling refinement at the Site were approved by Alberta Environment and Parks (AEP) for 
implementation in November 2020. 
 
The soil vapour analytical laboratory results collected during the March 2019 sampling event showed that 
vapour migration from groundwater or soil in the vicinity of soil vapour sampling point SV32 might be a 
potential active exposure pathway of concern for indoor vapour inhalation. Based upon those findings, 
Clifton implemented the additional Risk Management and Contingency Plan soil vapour sampling, which 
includes an additional environmental investigation focused on the potentially affected private properties 
near SV32. 
 
 Soil vapour samples collected at SV32 on 10 June 2020, and 6 July 2020 again recorded exceedances for 
several CoPC concentrations in soil vapour. 
 
In view of the available soil vapour sampling data at the Site, Clifton proposed a refinement/expansion of 
the environmental monitoring and sampling network in the immediate vicinity of SV32 to address the 
following environmental data gaps: 
 
• Incomplete soil vapour concentrations delineation in the area around SV32; 
• Insufficient understanding of the relationship between groundwater contamination in water-bearing strata 

closest to the surface in this portion of the Site (Unit 3) and soil vapour concentration; and 
• Inability to investigate if the underground natural gas utility line to the west of SV32 might present a 

preferential pathway for soil vapour intrusions. 
 
To rectify these data gaps, Clifton proposed installation of additional 4 soil vapour sampling points and 2 
groundwater monitoring wells completed in Unit 3. 
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The proposed additional environmental installations were successfully concluded on 22 December 2020 
using methodology described in detail in Section 4.0 of the Report. In Clifton’s opinion, these installations 
will make a significant contribution to addressing identified environmental data gaps related to the repeated 
soil vapour concentration exceedances recorded in this portion of the Site.  
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1.0 Introduction 
Clifton Engineering Group Inc. (“Clifton”) is pleased to present this Additional Environmental Installations 
Report (the “Report”) prepared for Suncor Energy Products Partnership (“Suncor EPP”). The Report 
describes in detail the activities in the Hounsfield Heights community (the “Site”) within the City of Calgary 
conducted by Clifton in November and December 2020 as a part of the soil vapour sampling program 
refinement. The described additional installations were based on the conclusions and recommendations 
stated in the Clifton Associates Ltd. Soil Vapour Monitoring Report, Summer 2019, Hounsfield Heights and 
North Hill Mall, Calgary, Alberta dated 1 June 2019, and soil vapour sampling data available from additional 
environmental monitoring and sampling carried out as a part of the Risk Management and Contingency 
Plan in June and July 2020. These recommendations for the soil vapour sampling refinement at the Site 
were approved by Alberta Environment and Parks (AEP) for implementation in November 2020. 
 
 

2.0 Project Background 
Since 1998, site investigations have revealed the presence of Petroleum Hydrocarbons (“PHCs”) in the 
subsurface soils and groundwater beneath City of Calgary properties in the Hounsfield Heights community 
in Calgary, Alberta. The source of the PHCs is interpreted to be a former gasoline station on the property 
formerly owned by Sears located at the North Hill Shopping Centre as stipulated in the Revised 
Remediation Plan (Version 3.0). Evidence suggests that gasoline may have leaked from underground fuel 
storage tanks prior to their removal in the mid-1990s when the gasoline station was decommissioned.  
 
As a part of the Site Management approach, a community-wide soil vapour sampling program has been 
carried out by Clifton since 2016. The sampling program at the Site is conducted in accordance with the 
Clifton Associates Ltd. Sears Canada Inc. Revised Soil Vapour Monitoring Program (Update Fall 2016), 
Hounsfield Heights and North Hill Mall, Calgary, Alberta document approved by AEP (the “Regulator”), 
using an established network of soil vapour sampling points at the Site. 
 
Soil vapour inhalation is currently the only potentially active exposure pathway at the Site that might lead to 
a deleterious effect for human health. Soil vapour sampling at the Site should thus continue until the 
exposure risk to the residents at the Site can be considered eliminated. 
 
A total of 43 soil vapour sampling points are currently installed at the Site. Of these, three soil vapour  
points were developed as nested sampling points, providing a total of 49 soil vapour samples available at 
the Site. Except for three sampling points installed on private residential properties, all installations are 
within the City of Calgary-owned Right-Of-Ways. The soil vapour sampling network at the Site approved by 



 Additional Environmental Installations Report CG3418 E09 2 
 
 
 
 
 
 
 
the Regulator covers both areas to the north of 11th Avenue NW (a total of 17 points), and to the south of 
11th Avenue NW (a total of 26 points).  
 
The 2015 Human Health Risk Assessment conducted by Intrinsik Environmental Sciences included 
detailed investigation of the vapour inhalation pathway for human receptors present at the Site for both soil 
and groundwater and compared the results against the Residential/Parkland Land Use Guidelines 
(Hounsfield Heights area) and Commercial Land Use Guidelines (North Hill Mall area) as defined by AEP 
Tier 1 and 2 Guidelines. The following Contaminants of Potential Concern (CoPC) in soil and groundwater 
at the Site were identified for the vapour inhalation pathway: 
 
• Benzene, Toluene, Ethylbenzene and Xylenes (BTEX); 
• Petroleum Hydrocarbons (PHC) fraction F1-BTEX (C6—C10); 
• PHC fraction F2 (C10-C16); 
• Naphthalene; and 
• 1,2 Dichloroethane (1,2-DCA). 
 
A total of eight community-wide sampling events have been conducted to-date providing soil vapour 
concentration distribution. With the exception of soil vapour sampling point SV32, there were no recorded 
exceedances for the investigated CoPCs in soil vapour compared either to the Site-specific Soil Vapour 
Quality Guidelines (SVQG) protective of indoor air quality, soil vapour remediation guidelines protective of 
indoor air quality for a commercial building, or to the increased sampling frequency trigger values during 
these sampling events. Due to the fact that there have never been any exceedances of the SVQG in areas 
north of 11th Avenue, the program now only includes sampling of probes on 11th Avenue and to the south of 
11th Avenue.  
 
The soil vapour analytical laboratory results collected during the March 2019 sampling event showed that 
vapour migration from groundwater or soil in the vicinity of soil vapour sampling point SV32 might be an 
active exposure pathway of concern for indoor vapour inhalation. Based upon those findings, Clifton 
implemented the additional Risk Management and Contingency Plan (RMCP) soil vapour sampling, which 
included an additional environmental investigation focused on the potentially affected private properties 
near SV32. 
 
Soil vapour samples collected at SV32 on 10 June 2020 and 6 July 2020 again recorded exceedances for 
several CoPC concentrations in soil vapour. 
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3.0 Rationale for Additional Environmental Installations at 
the Site 
In view of the soil vapour sampling data summarized above, Clifton proposed a refinement/expansion of 
the environmental monitoring and sampling network in the immediate vicinity of SV32 to address the 
following environmental data gaps: 
 
• Incomplete soil vapour concentration delineation in the area around SV32; 
• Insufficient understanding of the relationship between groundwater contamination in water-bearing strata 

closest to the surface in this portion of the Site (Unit 3) and soil vapour concentrations; and 
• Uncertainty as to whether the underground natural gas utility line to the west of SV32 might present a 

preferential pathway for soil vapour intrusions. 
 
To rectify these data gaps, Clifton proposed the installation of an additional four soil vapour sampling points 
and two groundwater monitoring wells in the uppermost water-bearing unit. Scientific rationale for the 
proposed installations is summarized in the following tables: 
 

Table 3.1 – Summary of Proposed Additional Soil Vapour Monitoring Points 

ID Location Estimated TD  
(m bgs) Reason for Installation 

SV401 Laneway, N of SV32 1.25-1.50 Soil Vapour Delineation 

SV402 Laneway, Gas Pipe Corridor 1.25-1.50 Pathway Investigation 

SV403 S curb of 10th Ave, NW 1.0-1.25 Soil Vapour Delineation 

SV404 N curb of 10th Ave. NW 1.0-1.25 Soil Vapour Delineation 
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Table 3.2 – Summary of Proposed Additional Groundwater Monitoring Points 

ID Location 
Estimated 

TD  
(m bgs) 

Reason for Installation 

MW5001 Laneway Up to 5.0 Groundwater contamination concentrations, upgradient of 
SV32 

MW5002 Laneway Up to 5.0 Groundwater contamination concentrations, downgradient of 
SV32 

 
 
These recommendations for the soil vapour sampling refinement at the Site were approved by the 
Regulator for implementation in November 2020. 
 
 

4.0 Installation Methods 
4.1 Permitting 
All soil vapour sampling points were installed within the City of Calgary-owned Right-Of-Ways (ROWs). 
The extent of the installation area is shown in Appendix A.  
 
In order to satisfy The City of Calgary (City) requirements for the environmental installations within the City-
owned ROWs, Clifton applied for and was granted the following permits for the installations: 
 
• Utility Line Assignment; 
• License of Occupation Amending Agreement ID 54138-0; 
• Excavation Permits; 
• ENMAX Overhead Power Line Clearance; 
• Street Use Permit from the City of Calgary; and 
• City Parks Department Approval. 
 
In accordance with the valid ground disturbance regulations, prior to installations, utility locates were 
cleared with Alberta One Call and a private locating company. Where required, daylighting techniques were 
used to uncover existing utilities at the Site before installation. 
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4.2 Safety 
Installation activities were conducted in accordance with the POST work safety management system 
required to be applied at all Suncor-owned projects. A Site-specific safety plan was prepared by Clifton’s 
Project Manager for the installation. The safety plan focused on hazard mitigation by using safe separation 
of an active installation site from local vehicular and pedestrian traffic, local traffic control, and appropriate 
Personal Protective Equipment (PPE).  Local traffic control measures were pre-approved by the City prior 
to the commencement of the work. 
 
The POST Project Safety Clearance application was prepared and submitted to Suncor for approval as a 
part of the work preparation. Clifton personnel and all sub-contractors taking part in the installation work 
were POST-certified. 
 
This general safety plan was complemented daily by a field Job Safety Assessment (JSA) conducted at the 
beginning of workday and whenever changing work conditions required adjustments to a JSA. 
 
4.3 Soil Vapour Sampling Probe Installation 
Clifton installed the permanent soil vapour sampling probes SV401, SV403 and SV404 in boreholes using 
a 4 in (101.6 mm) direct push drilling rig. Drilling equipment and personnel was provided by All Service 
Drilling Inc. Boreholes were advanced to a depth pre-determined in advance for each location based on the 
expected depth to the groundwater in the installation location. 
 
For soil vapour sampling installation point SV402, the depth to the investigated utility was a determining 
factor for the total installation depth. This installation borehole was opened using a hydrovac daylighting 
technique. 
 
After reaching the final borehole depth for the soil vapour probes, coarse sand (4-10) was used to surround 
the screened portion of the soil vapour probe and was extended at least 0.15 m above the screened zone. 
A competent bentonite seal was subsequently placed above the screened zone using dry granular 
bentonite (16 mesh) hydrated in at least three lifts with distilled water. The created seal needed to have a 
minimum thickness of 0.3 m. The remainder of the borehole annulus was then sealed by mixing bentonite 
powder with water to create thick slurry (Volclay grout). Each sampling point was assigned a unique 
identification code, as shown on Figure 4, Appendix A. The installations were completed with a 4 in. (101.6 
mm) flush-mounted cast aluminum heavy duty cover set in concrete to protect the monitoring point. 
 
“As-Built” installation schematics for the soil vapour sampling points are presented in Appendix B. 
 
4.4 Soil Vapour Sampling Probe Construction 
Materials used for soil vapour sampling probe construction are inert, non-porous, and with minimal 
sorption, in order to avoid material-induced bias of soil vapour measurements, especially with respect to 
Volatile Organic Compounds (VOCs). Stainless-steel and polytetrafluoroethylene (Teflon, PTFE) were the 
primary materials used for the monitoring probe construction, as follows: 
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• A permanent soil vapour intake point constructed of stainless-steel mesh and equipped with a PTFE-

constructed protective umbrella; 
• An appropriate length of ¼ in. (6.35 mm) diameter PTFE tubing pre-tested by the laboratory for presence 

of VOCs; and 
• A brass compression fitting with a needle valve installed at the upper end of the tubing with female 

Swagelok-type connector for a sampling train connection. 
 
All metal parts used in the construction were washed before use in distilled water to remove any residual 
chemicals, which might have been used during manufacturing. 
 
4.5 Groundwater Monitoring Well Installation 
As a part of the installation work, two groundwater monitoring wells were installed upgradient and 
downgradient of the assumed groundwater flow direction relative to SV32. The objective was to install wells 
screened within the groundwater bearing unit closest to the surface at the locations.  
 
Boreholes were advanced using a direct-push drilling rig. Clifton conducted soil logging in approximately 
0.3 m increments during the drilling, with a focus on the local soil stratigraphy and soil wetness. Based on 
the field soil logging, both wells were installed to a Total Depth (TD) of 3.05 m bgs, with a screen length of 
1.5 m. Boreholes were developed as groundwater monitoring wells by installing PVC Schedule 40 tubing 
with a diameter of 50 mm, sand pack around the screened portion and bentonite seal above the sand pack. 
The remainder of the borehole annulus was then sealed by mixing bentonite powder with water to create 
thick slurry (Volclay grout). The installation was completed with a 4 in. (101.6 mm) flush-mounted cast 
aluminium heavy duty cover set in concrete to protect the sampling point. 
 
Borehole logs are presented in Appendix C. Post-installation survey data for the newly-installed soil vapour 
sampling points and groundwater monitoring wells can be found in Appendix D. 
 
 

5.0 Conclusions 
The additional environmental installations described in this Report were successfully concluded on 22 
December 2020 in accordance with the proposed installation plan and observing scientific rationale behind 
the installations. These installations will contribute to addressing the identified environmental data gaps 
related to the repeated soil vapour concentration exceedances recorded in this portion of the Site.  
 
These installations will be monitored on a regular basis as a part of the community-wide regular semi-
annual and RMCP-based (where required) soil vapour and groundwater monitoring and sampling events at 
the Site. 
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6.0 Closure 
This Report was prepared by Clifton Engineering Group Inc. for the account of Suncor Energy Products 
Partnership. The material in it reflects Clifton Engineering Group Inc. best judgment available to it at the 
time of preparation. Any use that a third party makes of this Report, or any reliance on or decisions to be 
made based on it, are the responsibility of such third parties. Clifton Engineering Group Inc. accepts no 
responsibility for damages, if any, suffered by any third party as a result of decisions made or actions 
based on this Report. 
 
This Report has been prepared in accordance with generally accepted engineering practice common to the 
local area. No other warranty expressed or implied is made. 
 
This report focuses exclusively on soil vapour quality at the investigated areas. No conclusions should be 
made based on this report regarding any concentrations of substances in other areas of the Site. Other 
Contaminants of Concern may be present at the Site in areas that were not investigated. Clifton 
Engineering Group Inc.  accepts no responsibility for any deficiencies or inaccuracies in the information 
provided in this report that are the direct result of intentional or unintentional misrepresentations, errors or 
omissions of the persons interviewed, or information reviewed. 
 
No environmental site investigation or remediation can wholly eliminate uncertainty regarding 
environmental conditions in connection with a property. This investigation is intended to reduce, but not 
eliminate the uncertainty regarding environmental conditions. Conclusions regarding the condition of the 
Site do not represent a warranty that all areas within the site and beneath structures are of the same 
quality as those sampled. Further, contamination could also exist in forms not indicated by the 
investigation.  
 
The work was based in part upon the environmental quality guidelines and regulations in effect when the 
work was begun. Future regulatory changes may require reassessment of the findings of this investigation.  
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Appendix B 
“As-Built” Cross Sections 
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Appendix C 
Borehole Logs 
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