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LIMITATIONS OF REPORT 
This report and its contents are intended for the sole use of Clean Harbors Canada Inc. and their agents. Tetra Tech Canada 
Inc. (Tetra Tech) does not accept any responsibility for the accuracy of any of the data, the analysis, or the recommendations 
contained Clean Harbors Canada Inc., or for any Project other than the proposed development at the subject site. Any such 
unauthorized use of this report is at the sole risk of the user. Use of this document is subject to the Limitations on the Use of this 
Document attached in Appendix A or Contractual Terms and Conditions executed by both parties. 
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1.0 INTRODUCTION 

Clean Harbors Canada, Inc. (Clean Harbors) operates the Ryley Industrial Waste Management Facility (the facility) 
located in SE 09-050-17 W4M near Ryley, Alberta, under Environmental Protection and Enhancement Act (EPEA) 
Approval No. 10348-03-00 (the Approval) (Appendix B). While completing the required Soil Monitoring Program 
(SMP) in 20191, Clean Harbors detected exceedances for polycyclic aromatic hydrocarbons (PAHs), chloride, and 
various metals. In 2020, at the request of Alberta Environment and Protected Areas (AEPA, formerly Alberta 
Environment and Parks [AEP]), Clean Harbors prepared a detailed Soil Management Program (SMaP) Proposal2 
to assess and delineate the identified exceedances north of Cell 4 around boreholes 19-6 and 19-8, in the graveled 
area west of the process buildings, and along the drainage ditch around Cell 4 and between the facilities area and 
Cells 3D and 3E. Delineation activities were completed in August, September, and October 2020 after authorization 
to proceed with the proposed SMaP was provided to Clean Harbors by AEP in a letter dated September 18, 20203. 
The 2020 SMaP report4 detailed the results of the delineation sampling and recommended excavation and 
confirmatory sampling of the PAH and metals exceedances north of Cell 4 around boreholes 19-6 and 19-8 and of 
the metals exceedances in the gravelled area west of the process buildings. Chloride impacts identified by the 2019 
soil monitoring event and subsequent delineation event will continue to be monitored as outlined in the Approval. 
In 2021, the area north of Cell 4 around boreholes 19-6 and 19-8 and the graveled area west of the process buildings 
were remediated5, however, five confirmatory samples from the area north of Cell 4 around boreholes 19-6 and  
19-8 had PAH concentrations greater than guideline values. Clean Harbors proposed additional confirmatory 
sampling for metals parameters and further remediation in the area north of Cell 4 around boreholes 19-6 and  
19-8 in the 2021 Soil Management Program Remediation Report.  

Tetra Tech Canada Inc. (Tetra Tech) was retained by Clean Harbors to provide direction on the excavation and 
removal of PAH and metals impacted materials, conduct confirmatory sampling to support that remediation was 
complete, and to provide this remediation report in accordance with the Approval and direction from AEPA. 
The objective of the 2022 Soil Remediation Program was to excavate and landfill surface clay and gravels with 
PAH and/or metals guideline exceedances north of Cell 4 around boreholes 19-6 and 19-8 in accordance with the 
Approval, the Tetra Tech 2019 Soil Management Program Proposal and 2020 Deficiency Response Letter6, and 
the 2009 AEP Soil Monitoring Directive7 (the Directive). 

1.1 Scope of Work 
The scope of work completed included the following: 

 Coordinated fieldwork with Clean Harbors personnel. 

 Completed a Tetra Tech safe work form to identify and mitigate on site hazards, with worker review and signoff. 

 
1 Tetra Tech EBA Inc. January 2020. 2019 Soil Monitoring Program, Clean Harbors Ryley Industrial Waste Management Facility, EPEA 

Approval No. 10348-03-00, SE 09-050-17 W4M. File: SWM.SWOP04076-02. 
2 Tetra Tech Canada Inc. 2020. 2019 Soil Management Program Proposal, Clean Harbors Ryley Industrial Waste Management Facility, 

EPEA Approval No. 10348-03-00, SE-09-050-17 W4M. File: SWM.SWOP04076-02. 
3 Alberta Environment and Parks. 2020. 2019 Soil Management Program - Authorization Letter, Clean Harbors Canada, Inc. Ryley Industrial 

Waste Management Facility, Environmental Protection and Enhancement Act Approval No. 10348-03-00. Letter dated September 18, 2020.  
4 Tetra Tech Canada Inc. 2021. 2020 Soil Management Program, Clean Harbors Ryley Industrial Waste Management Facility, EPEA 

Approval No. 10348-03-00, SE 09-050-17 W4M. File: SWM.SWOP04348-01. 
5 Tetra Tech Canada Inc. 2022. Soil Management Program, 2021 Remediation Report, Clean Harbors Ryley Industrial Waste Management 

Facility, AEPEA Approval No. 10348-03-00, SW 09-050-17 W4M. File: 704-SWM.SWOP04348-01. 
6 Tetra Tech Canada Inc. 2020. Response to Deficiency Letter, 2019 Soil Management Program Proposal, Clean Harbors Canada, Inc., Ryley 

Industrial Waste Management Facility, Environmental Protection and Enhancement Act Approval 10348-03-00. File: SWM.SWOP04348-01. 
7 Government of Alberta. 2009. Soil Monitoring Directive 2009. ISBN: 978-0-7785-8121-5 (On-line Edition). 
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 Reviewed line locate information to identify any underground utilities with the Prime Contractor in charge of the 
site. 

 Conducted an on-site kick-off meeting with the Clean Harbors contractor in charge of the site to review expected 
extent of excavation and ground disturbance preparations for the excavation activity. 

 Provided guidance to the Clean Harbors contractor in determining the depth of PAH and/or metals impacted 
material to be removed from north of Cell 4 around boreholes 19-6 and 19-8. 

 Collected confirmatory soil samples from 48 locations north of Cell 4 along the access road north side slope 
around boreholes 19-6 and 19-8 and submitted them to an accredited laboratory (ALS Canada Ltd.) for analysis. 

 Evaluated the laboratory data. 

 Prepared this remediation report summarizing field activities and confirmatory analytical results. 

 Completed a Record of Site Condition report.  

The scope of work was based on the 2019 Soil Management Program Proposal, the 2019 Soil Management 
Program Proposal Response to Deficiency Letter, the 2020 SMaP report update, and the 2021 Soil Remediation 
Report. 

2.0 REGIONAL AND SITE CHARACTERISTICS 

2.1 Site Description 
The Clean Harbors Ryley facility is located just north of the town of Ryley, Alberta, within the northeast and 
southeast quarters of Section 9, Township 50, Range 17, West of the Fourth Meridian (Figure 1 and Figure 2).  

The facility is an Alberta Class I landfill, storage, and disposal facility, licensed to accept various hazardous waste 
liquids and solids for disposal and/or transfer to authorized treatment or disposal facilities in accordance with the 
EPEA. 

2.1.1 Vegetation and Land Use 
The surrounding land use is agricultural. Native vegetation in the area mainly consists of dominantly aspen with 
some balsam poplar and white birch with grasses and shrubs in the understory (Figure 3). The current land use is 
industrial. 

2.1.2 Surficial Geology  
Surficial geology around the Clean Harbors facility is fine loamy to fine clayey till, containing less than 5% coarse 
fragments, and is weakly calcareous and weakly saline, with the till layer ranging from 4 to 8 m in thickness (Figure 5 
and Figures 8a to 8b).  

The underlying bedrock is composed of sandstone, mudstones, and siltstones containing concretionary ironstone 
beds of the Bearpaw and Horseshoe Canyon formations. The Bearpaw formation is dominant and is characterized 
by marine deposited shales and clayey sandstone (Figure 3). 
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2.1.3 Topography and Drainage  
Topography is undulating to gently rolling. Soils are predominantly well drained, with localized areas of poorly 
drained soils (Figures 4 and 6). 

Local hydrology of the undeveloped NE 09-50-17 W4M indicates surface water flow is primarily to the north 
(Figure 7a). 

The northwest corner of the developed facility in the SE 09-50-17 W4M is a local topographic high point for surface 
water. Perimeter ditches have been constructed around the waste cells to collect surface water and allow perimeter 
drainage to the retention pond, located on the east side of the facility. Surface water from the northwest corner 
drains south, through a perimeter ditch that collects water from the west base of Cells 2 and 3A. At the southwest 
corner of Cell 3A, the ditch turns east to collect perimeter drainage along the south toes of Cells 3A, 3B, 3C, 3D, 
and 3E, respectively. Surface water then drains east into the retention pond. All surface water runoff is collected 
and not discharged off site until it meets surface water quality discharge requirements. Surface water from outside 
of the facility is diverted from flowing into the facility (Figure 7b). 

A ditch on the northern edge of the facility is sloped downward to the east along the north base of Cell 1 and Cell 2 
and conveys surface water into a second perimeter ditch constructed around Cell 4 to collect and direct surface 
drainage water east into the retention pond. The perimeter ditch around Cell 4 also conveys surface water from the 
Cell 1 leachate tank area to the water retention pond on the east side of the facility (Figure 7b). 

2.1.4 Surface Water and Groundwater 
There is one water well located on the existing facility in SE 9-50-17 W4M behind the south end of the office building 
which is currently not in use due to low water yields. There is one dugout in the NE 9-50-17 W4M landfill expansion 
area and two borrow pits that hold water although the dugout and one of the borrow pits will be eliminated through 
development of the proposed landfill cells. Surface waterbodies in the area include numerous creeks, lakes, ponds, 
and wetlands in the NE 9-50-17 W4M and surrounding sections.  

Regional groundwater flow is inferred to generally follow the surface topography in the area. Local groundwater 
flow direction at the site is characterized generally by radial flow away from Cells 3B and 3C. 

Figures 9a through 9d show groundwater flow directions in four geologic units beneath the site including surficial 
material, upper bedrock, middle bedrock, and lower bedrock. The contours on each of these maps were created 
using wells screened across a similar unit, within a general depth range. 

 Figure 9a shows the groundwater elevation contour map for the clay till (surficial) unit. The surficial soils have 
a discontinuous water table, with several of the monitoring wells being dry at the time of assessment. Flow 
direction was generally north to northwest in the southern portion of the site; however, a southwestern gradient 
is observed in the northeast portion of the site. At the time of assessment, the average groundwater elevation 
in the surficial clay till unit was 685.5 meters above sea level, or 1.15 m below ground level. 

 Figure 9b shows the groundwater elevation contour map for the upper bedrock unit. The groundwater in the 
upper bedrock unit generally flows north to northeast. This unit is comprised of interbedded bedrock types 
(clayey sandstone and clay shale), and this is evident in apparently inconsistent water levels in the central and 
northeast portion of the site which suggest mounding and depressional areas. 

 Figure 9c shows the groundwater elevation contour map for the middle bedrock clay shale unit. The 
groundwater in this unit generally flows north. At the north end of the site two wells exhibit notably lower 
groundwater elevations, approximately 8 m lower than the surrounding wells. These wells are screened 
approximately 5 m to 6 m deeper than the surrounding wells within the same clay shale unit and may suggest 
a downward hydraulic gradient within the clay shale.  
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 Figure 9d shows the deep groundwater elevation contour map, based on groundwater elevations monitored in 
four monitoring wells installed in the lower bedrock (Belly River Formation). The groundwater in the lower 
bedrock unit indicates a relatively uniform northwest gradient across the site. 

The groundwater flow patterns shown on Figures 9a to 9d should be considered preliminary patterns and will be 
updated as part of the Baseline Groundwater Monitoring Program planned for the NE 9-50-17 W4M and the 2023 
Groundwater Monitoring Program for the Facility. 

2.1.5 Soils 
Undisturbed upland soils around the facility are composed predominantly of Black Solodized Solonetz 
(Camrose soil series) developed in fine loamy textured tills8. These soils are naturally saline and sodic (Figure 6). 
Published soil series data9 relating to salinity is provided in Table A. 

Table A: Published Soils Data for Camrose Soil Series 

Horizon Depth (m) pH 
Electrical 

Conductivity  
(dS/m) 

Sodium Absorption 
Ratio 

Ap (Topsoil) 0.0-0.18 5.4-6.5 0.4-6.8 2.6-9.3 
Bnt/Bntgj 0.18-0.36 7.0-7.5 0.5-6.9 6.3-40.4 
Csk/Cskgj 0.36-1.8 7.8-8.2 0.8-12.9 7.3-35.1 

 

2.2 Site History 
The facility currently includes eight landfill cells. Facility operations were initiated in 1992. Landfill Cells 1, 2, 3A, 
3B, and 3C are no longer active. Cells 1, 2, 3A, and 3B were capped in 1999, 2010, 2013, and 2013, respectively. 
Capping of Cell 3C is currently in progress. Cells 3D and 3E are currently active, but no longer accepting waste 
until the tipping pad located in Cell 3D is decommissioned. Construction of Cell 4 was completed in 2019. An access 
road, run-on diversion ditch, and run-off control ditch were constructed in 2012 along the south side of the facility. 
A water retention pond was constructed east of landfill Cell 3E in 2014.  

Building facilities at the site include those required for waste transfer and vehicle maintenance, lab, and 
administration buildings. The building area is completely paved with the exception of two small grassed areas and 
one small gravelled area. Surface runoff waters from the paved areas are collected in the clay-lined surface water 
retention pond and tested before discharge. On occasion, minor adjustments for total suspected solids (TSS) and 
chemical oxygen demand (COD) have been required prior to discharge. In the drainage area to the south a now 
abandoned sewage lagoon was operated by the Village of Ryley from 1951 to 1985. The landfill cells are double 
lined with leak detection systems. Wash water from building drains and leachate from the landfill cells is collected 
in leachate holding tanks and disposed of off-site through deep well injection. The ground surface outside of the 
landfill cells is covered in gravel, grass, or trees. The Cells were designed to accept hazardous wastes. 

 
8 Howitt, R.W. 1988. Alberta Soil Survey Report No. 47, Soil Survey of the County of Beaver, Alberta. 
9 Pedocan Land Evaluation Ltd., 1993. Soil Series Information for Reclamation Planning in Alberta. Alberta Conservation and Reclamation 

Council Report No. RRTAC 93-7. ISBN 0-7732-6041-2. 
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The types of materials typically disposed in the landfill cells include10: 

 Filters from gas plants 
 Solids and debris from petrochemical and mining operations 
 Hydrocarbon-contaminated soil from gas plants, refineries, and service stations 
 Catalyst from petroleum processing such as vanadium pentoxide 
 Treated wood from site clean-up 
 Shot blast waste from industrial clean-up 
 Activated carbon from petroleum processing 
 Plant demolition waste 
 Fibreglass insulation from manufacturing, site clean-ups 
 Sulphur-contaminated soil from gas plants 
 Spent flammable solvents 

 Metal-contaminated soil from industrial clean-ups 

Newalta Corporation, who operated this site in 1990 to 1991, had a pesticide container storage area in the current 
location of Cell 2. Laidlaw Environmental Services Ltd. (later Safety-Kleen, now Clean Harbors) decommissioned 
this storage area at the start of their operations11. 

Previous soil monitoring programs were completed in 199612, 2001, 2009, 2014, and 2019. During the 2001 
monitoring event13, a sample from the surface water retention pond was found to be above referenced guidelines 
for lindane and molybdenum. A delineation sampling event took place in 200214, two of the delineation samples 
also exceeded referenced guidelines for lindane, though it was concluded that since the lindane impacts were 
localized and slightly above applicable guidelines, no remediation of impacts was required.  

During the 2009 monitoring event15, three boreholes had samples exceeding applicable guidelines for various 
parameters. Ethylbenzene, polyaromatic hydrocarbons (PAHs), and various metal concentrations exceeding 
referenced guidelines were identified in borehole 09-6 east of the retention pond; PAHs were identified in borehole 
09-10 northeast of landfill Cell 1, and a minor selenium exceedance was identified in borehole 09-11 west of the 
landfill Cell 3A. Borehole 09-6 was within a lined area and contained, and further delineation was not required. 
The selenium exceedance in borehole 09-11 was marginal and likely naturally occurring, requiring no delineation. 
The minor exceedances for PAHs in borehole 09-10 were recommended for further investigation during the next 
soil monitoring event to determine if impacts are present, as the PAH concentrations recorded did not correspond 
with hydrocarbon concentrations detected. Electrical conductivity (EC) values marginally exceeding background 
and published soils data were also encountered in samples to the west (09-11) and south (09-12 and 09-13) of the 
landfill cells. However, the majority of the soils encountered fall within the “unsuitable” category under the 2001 Salt 
Contamination Assessment and Remediation Guidelines16 due to the naturally occurring salinity, including the 
samples exceeding for EC in these areas.  

 
10 Axys Environmental Consulting Ltd. 1995. An Assessment of Environmental and Socio-economic Impacts associated with an Amendment to 

the License to Operate for Laidlaw Environmental Services’ Hazardous Waste Facility Near Ryley, Alberta. 
11 Hardy BBT Limited. 1991. Pesticide Contaminant Site Investigation. Prepared for Laidlaw Environmental Services Ltd. December 1991. 
12 EBA Engineering Consultants Ltd. 1997. 1996 Soil Monitoring Program. Laidlaw Ryley. File: 0105-12380. 
13 EBA Engineering Consultants Ltd. 2002. 2001 Soil Monitoring Report, Safety-Kleen Ryley Facility. File: 0105-00-14423.001. 
14 EBA Engineering Consultants Ltd. March 2003. Summary of 2002 Follow-up Soil Sampling at Ryley, Alberta Facility. Clean Harbors Inc. 

 File: 5100146. 
15 EBA Engineering Consultants Ltd. 2010. 2009 Soil Monitoring Report. Clean Harbors Class I Waste Management Facility, AEPEA Approval 

No. 10348-02-00, SE-09-050-17 W4M, Ryley, Alberta. File: E22101333. 
16 Alberta Environment. 2001. Salt Contamination Assessment and Remediation Guidelines. Pub. No.: T/606. 
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During the 2014 monitoring event17, PAH and petroleum hydrocarbon (PHC) fraction F3 concentrations greater 
than the referenced guidelines were detected in surface soils of areas predominantly near landfill cells, and/or lined 
areas where waste processing equipment/vehicles were operating. These areas included: the gravelled area west 
of process building, west of the facilities area, north of the run-on diversion ditch (south of Cell 3C), old surface 
water detention pond/lugger area, north of Landfill Cell 3D, near the Landfill Cell 1 leachate holding tank and north 
of the waste container storage area. Similarly, metal concentrations greater than the referenced guidelines were 
detected adjacent to the old surface water detention pond/lugger area, west of the facilities area where waste 
processing equipment/vehicles were operating, and in the gravelled area west of the process building. The identified 
exceedances were restricted to the surface samples collected on site, and annual groundwater monitoring programs 
have failed to detect any impact on groundwater. 

The detected concentrations of PAHs, PHCs, and most metals were considered likely to be associated with dust 
from landfill cells or waste tracking from vehicles that entered landfill cells, a likely effect of the landfill operation up 
to 2012. In 2012, Clean Harbors implemented improved dust management strategies, and eliminated vehicle 
contact with waste through the construction of a tipping pad, substantially reducing the potential for airborne and 
contact source introduction of PAHs. Selenium and hot water-soluble boron exceedances identified along the east 
and west sides of the facility were considered naturally occurring and no further investigation was recommended. 
The observed exceedances were only slightly above the referenced guideline values, the boron concentrations 
were comparable to typical background concentrations, and the selenium concentration was relatively unchanged 
from previous sampling events. 

Exceedances of salinity (chloride) were considered comparable to typical background control concentrations, 
consistent with native undisturbed soils. Consequently, Tetra Tech recommended that no further investigation or 
delineation of salinity (chlorides) would be required.  

In 2017, Tetra Tech prepared a SMaP Proposal for the Ryley Facility. The 2017 SMaP recommended the 
assessment and delineation of PAHs in the proposed Cell 4 construction area, remediation of salinity, metals, PHC, 
and PAH parameters during decommissioning of the old surface water detention pond followed by confirmatory 
sampling, delineation of metals and PAH parameters in the gravelled area west of the process building, delineation 
of salinity, metals, and PAH parameters west of the facilities area, and delineation of PAH parameters north of the 
surface water drainage ditch located along the south edge of Cell 3C. The proposed SMaP was approved by AEP 
in September 2017. 

In November 2017, assessment and delineation of PAHs in the proposed Cell 4 construction area was completed18, 
including one delineation sample (17-10A-A) located west of borehole 14-10A (northwest of the proposed Cell 4) 
where PAH guideline exceedances were identified in 2014. Four sample locations within the Cell 4 footprint area 
had PAH parameters exceeding the 2016 Alberta Tier 1 Guidelines. Delineation borehole 17-10A-A was below 
referenced guidelines for all PAH parameters analyzed. 

In 2018, remediation and confirmatory sampling19 was completed in the Cell 4 footprint construction area, 
including borehole 14-10 areas (PAHs), the old surface water detention pond (borehole 14-6, metals, 
hydrocarbons, and PAHs), the drainage ditch north of Cell 3D (borehole 14-8, PAHs) and west of the facilities area 
(borehole 14-4, salinity, metals, and PAHs). Confirmatory sample results indicated that all PAH 
parameters analyzed were below the 2016 Alberta Tier 1 Guidelines within the Cell 4 construction area 

 
17 Tetra Tech EBA Inc. 2015. 2014 Soil Monitoring Program, Clean Harbors Ryley Industrial Waste Management Facility, EPEA Approval 

10348-02-00. File: E22203073. 
18 Tetra Tech Canada Inc. 2018. Soil Management Program, 2017 Cell 4 Soil Sampling, Clean Harbors Ryley Industrial Waste Management 

Facility, EPEA Approval 10348-02-00, SE-09-050-17 W4M. File: SWM.SWOP03758. 
19 Tetra Tech Canada Inc. 2019. Soil Management Program, 2018 Cell 4 Remediation Report, Clean Harbors Ryley Industrial Waste 

Management Facility, EPEA Approval 10348-03-00, SE-09-050-17 W4M. File: SWM.SWOP03798. 
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(final confirmatory sampling for PAH parameters was not completed in 2018 in one location north of Cell 4 due to 
safety concerns amid ongoing Cell 4 construction activities). All salinity, hydrocarbon, and PAH parameters 
analyzed were below the referenced guidelines within the decommissioned and remediated old surface water 
detention pond area. Arsenic, nickel, and selenium concentrations in the confirmatory samples analyzed were 
slightly above the referenced agricultural guidelines but were within the range of natural variability observed within 
Alberta for these metals and the observed concentrations were well below the referenced industrial guidelines. The 
material with metal exceedances was left in place and Cell 4 constructed. Confirmatory sample results indicated 
that all metals and PAH parameters analyzed from the remediation excavation west of the facilities area were below 
the referenced guidelines. Salinity analysis of the confirmatory samples indicated EC and chloride concentrations 
greater than the typical background concentrations for the Ryley Facility.  

During the 2019 soil monitoring event20, PAH and metals concentrations exceeding the 2019 Alberta Tier 1 
Guidelines were detected in surface and subsoil samples from the access road sideslopes north of Cell 4 
(boreholes 19-6 and 19-8) and additional assessment and remediation was recommended. pH and minor selenium 
exceedances in borehole 19-11 were considered naturally occurring. Metal concentrations exceeding referenced 
guidelines were detected in samples from the gravelled area west of the process buildings (boreholes 19-3 and 19-
3A to 19-3D). The exceedances were restricted to the surface samples only and additional management activities 
were recommended. Chloride concentrations noted in boreholes 19-4, 19-4A to 19-4E, and 19-7 were greater than 
typical background concentrations and further monitoring and delineation of chlorides was recommended. The 2019 
chloride concentrations were comparable to the 2014 and 2018 chloride concentrations and all EC and SAR 
concentrations in these boreholes were consistent with natural background control values and regional/published 
soil data. 2019 borehole locations and parameters exceeding referenced guidelines are shown on Figure 11. 

In 2020, delineation sampling21 was completed north of Cell 4 around boreholes 19-6 and 19-8, around the gravelled 
area west of the process building, and in the drainage ditch around Cell 4 and in the earthen ditch between 
the facilities area and Cells 3D and 3E. 2019 Alberta Tier 1 Guideline exceedances for one or more of cadmium, 
chromium, copper, lead, molybdenum, nickel, tin, vanadium, zinc, naphthalene, and phenanthrene were identified 
for approximately 180 m along the Cell 4 access road north side slope, from the edge of the access road to 
between 5 m and 10 m into the field north of the road. The estimated maximum depth of impact was 100 cm at 
borehole 19-6 and 30 cm at borehole 19-8. In all other areas, the depth of impact appeared restricted to the surface 
topsoil layer. Delineation samples collected around the gravelled area west of the process building were below 
referenced guidelines, indicating the 2019 metals exceedances were restricted to the surface 15 cm, with a small 
area of molybdenum exceedances to 30 cm. Delineation boreholes advanced within the drainage ditch around 
Cell 4 and in the earthen ditch between the facilities area and Cells 3D and 3E indicated EC and SAR values in all 
samples analysed were consistent with natural background values observed in the historical control samples 
analysed for the site. Chloride concentrations greater than typical background concentrations were identified in 
subsoil fill samples along the east and west sides of Cell 4 and in the topsoil samples analysed north of Cells 3D 
and 3E. Chloride concentrations along the north side of Cell 4 and in the subsoil samples analysed north of Cells 
3D and 3E were less than typical background concentrations. 2020 borehole locations and parameters exceeding 
referenced guidelines are shown on Figure 12. 

In 2021, remediation was completed north of Cell 4 around boreholes 19-6 and 19-8 and in the gravelled area west 
of the process building around borehole 19-3 22.  

 
20 Tetra Tech Canada Inc. 2020. 2019 Soil Monitoring Program, Clean Harbors Industrial Waste Management Facility, AEPEA Approval No. 

10348-03-00, SE-09-050-17 W4M. File: SWM.SWOP04076-02. 
21 Tetra Tech Canada Inc. 2021. 2020 Soil Management Program, Clean Harbors Industrial Waste Management Facility, AEPEA Approval No. 

10348-03-00, SE-09-050-17 W4M. File: SWM.SWOP04348-01. 
22 Tetra Tech Canada Inc. 2022. Soil Management Program, 2021 Soil Remediation Report, Clean Harbors Ryley Industrial Waste 

Management Facility, EPEA Approval 10348-03-00, SE-09-050-17 W4M. File: SWM.SWOP04348-01. 
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Approximately 1,000 m3 of material, including metals impacted material and material deemed unsuitable for base 
compaction, was excavated and landfilled from the gravelled area (borehole 19-3 area) west of the process building. 
Twenty (20) confirmatory samples were collected and analysed for metals. All parameters analysed were below 
the 2019 Alberta Tier 1 Guidelines and consistent with natural background conditions. The excavated 
area was backfilled with approximately 1,000 m3 of clean fill from a borrow pit in the landfill expansion area in 
NE 9-50-17 W4M and recontoured to support appropriate site drainage patterns, then capped with approximately 
180 m3 of clean gravel to ensure trafficability of the remediated area. 

During excavation of the graveled area, potentially impacted material was identified in the excavation wall between 
the southeast corner of the loading dock ramp and northwest corner of the process building. One characterization 
soil sample was collected and submitted for salinity, metals, PHC, PAH, and VOC analysis. All analysed parameters 
were below the 2019 Alberta Tier 1 Guidelines except for molybdenum. 

Approximately 550m3 of PAH and metals impacted material from north of Cell 4 around boreholes 19-6 and 19-8 
was excavated and landfilled. A total of 26 confirmatory sample locations were sampled north of Cell 4. Laboratory 
analytical results were below the 2019 Alberta Tier 1 Guidelines in all but five samples. Confirmatory samples  
21-6N, AR-CS4, AR-CS7, AR-CS14, and AR-CS16 exceeded referenced guidelines for naphthalene. Two of the 
locations (AR-CS4 and AR-CS14) also had phenanthrene guideline exceedances. At one location (AR-CS14), the 
Index of Additive Cancer Risk (IACR) was greater than the referenced guideline. 2021 confirmatory sample 
locations north of Cell 4 and parameters exceeding guidelines are shown on Figure 13. Due to a communication 
error with the laboratory, all confirmatory samples from north of Cell 4 were disposed before metals or particle size 
analysis could be completed.  

2.3 Historical Background Control Boreholes  
Historical control data for salinity, sulphur, CEC, TOC, organic matter, nitrates, metals, grain size, and texture 
parameters from previous soil monitoring events in 1996, 2001, 2009, 2014, and 2019 is provided in Table 6. 
Historical background control sample locations are shown on Figure 10. 

Sample point 96-S1 was located southwest of Cells 1 and 2 and represented, at the time, an off-site control. Sample 
points 96-S3, 96-S4, and 09-1 were located approximately 300 to 400 m south of the facility and represent off-site 
controls. Sample points 96-S2 and 09-2 were located in the current locations of Cells 3C, 3D, and 3E, and 
represented on-site controls. Sample point 14-1 was located approximately 50 m north of the facility area as an 
off-site control, and sample point 14-2 was located south of the run-on diversion ditch near the south boundary 
fence as an on-site control. Sample point 19-1 was located approximately 40 m north of Cell 1 and sample point 
19-2 was located approximately 300 m north of Cell 4 (30 m south of the abandoned rail bed in NE 09-050-17 W4M). 

Several topsoil and upper subsoil background samples have had pH values below the reference guideline range of 
6-8.5 but were comparable to the published soils data for the Camrose soil series (Table A) and are considered to 
be representative of natural background conditions for the area. All other background control sample concentrations 
were below referenced guideline values for all parameters analyzed, with the exception of lead.  

One control sample from the 1996 soil monitoring program (96-S1 35-65 cm) had a reported lead concentration of 
100 mg/kg, double the 2019 Alberta Tier 1 agricultural guideline value of 45 mg/kg and greater than the 2019 Alberta 
Tier 1 industrial guideline value of 89 mg/kg. Subsequent follow-up sampling in 2002 reported a lead concentration 
of 11 mg/kg in the same location. 
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Topsoil EC values ranged from 0.24 dS/m to 7.38 dS/m, indicating ‘good’ to ‘poor’ quality topsoil. Subsoil EC values 
ranged from 0.19 dS/m to 10.8 dS/m, indicating ‘good’ to ‘unsuitable’ subsoil quality. The historical background EC 
values observed are consistent with the published soils data for the Camrose soil series (Table A) and are 
considered to be representative of natural background conditions for the area. 

Topsoil SAR results ranged from 1.1 to 14.7, indicating ‘good’ to ‘unsuitable’ quality topsoil. Subsoil SAR values 
ranged from 3.4 to 37.2, indicating ‘good’ to ‘unsuitable’ subsoil quality. The historical background SAR values 
observed are consistent with the published soils data for the Camrose soil series (Table A) and are considered to 
be representative of natural background conditions for the area. 

The historical chloride concentrations observed in the off-site background control sample points ranged from 
<1 mg/kg (14-1 23-45 cm) to 61 mg/kg (14-1 60-100 cm). The on-site historical background locations had chloride 
concentrations ranging from 1 mg/kg (14-2 60-85 cm) to 276 mg/kg (09-2 0-15 cm). 

Based on the historical background control sampling results, background chloride concentrations are typically less 
than 100 mg/kg (maximum off-site reported concentration 61 mg/kg). While background control chloride 
concentrations greater than 100 mg/kg have been reported, they are not typical and likely represent an anomaly. 

3.0 METHODS 

3.1 Soil Sampling Locations 
Confirmatory sampling locations around boreholes 19-6 and 19-8 were based on the 2019 SMaP proposal approved 
by AEP and the sampling locations identified as having PAHs or metals exceedances by the 2020 SMaP and the 
2021 Remediation Report. In 2022, soil samples were collected from 48 locations on an approximate 10 m spacing 
within the excavated area around boreholes 19-6 and 19-8 and along the Cell 4 access road north side slopes 
(Figure 11). 

The general strategy used to select confirmatory sampling locations was based on the following information: 

 Previous sample locations; 

 Utility locations (above or underground); 

 Accessibility; and 

 The AEP 2016 Alberta Environmental Site Assessment Standard23. 

3.2 Safe Work Procedures 
Standard oilfield personal-protective equipment (hard hat, steel-toed boots, safety glasses, and fire-retardant 
coveralls) and nitrile gloves were used when handling soil.  

All personnel on-site had copies of safety certification (Ground Disturbance Level II, H2S Alive, Transportation of 
Dangerous Goods, Workplace Hazardous Material Information System and Standard Level First Aid) and had 
signed off on the Clean Harbors safety policy. 

 
23 Alberta Environment and Parks (AEP). 2016. Alberta Environmental Site Assessment Standard. 
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Prior to performing the fieldwork, the Tetra Tech Work Hazard Assessment and Pre-Job Meetings were completed. 
Private utility locate were conducted by the Prime Contractor prior to ground disturbance activities. 

3.3 Remediation Methods 
Tetra Tech conducted a 2022 remediation kickoff meeting with Clean Harbor’s selected contractor on May 19, 2022. 
The estimated extent of contamination was identified to the contractor and the planned remediation extent staked 
in the field.  

Additional delineation samples were collected on May 19, 2022, and the final remediation extent was confirmed to 
the contractor after the confirmation sample results were received. 

The Clean Harbors contractor excavated, and landfilled PAH and metals impacted material from along the north 
edge of the access road north of Cell 4 between May 30, 2022, and June 3, 2022. Material was excavated using a 
track hoe and hauled to the Clean Harbors landfill using rock trucks. Tetra Tech did not monitor the excavation of 
contaminated material. 

Excavation depths varied between 0.20 m on the access road sideslope to a maximum 0.50 m in the areas 
immediately adjacent to the side slope. Excavation depths greater than 0.20 m were completed for final site grading 
and construction purposes. 

3.4 Assessment Methods 
Confirmatory samples were collected using a hand auger or a hand shovel to a maximum depth of 0.50 metres 
below ground surface (mbgs). At each sample location, the surface 5 cm of soil was removed, and the confirmatory 
sample was collected from the 5 cm to 20 cm interval perpendicular to the excavation surface in accordance with 
the Alberta Site Assessment Standard. All equipment was cleaned before it was taken on site. Each sample was 
shaved with a knife to remove smeared or remnant soil. Nitrile gloves were worn while handling soil and were 
changed between samples to prevent cross-contamination of samples. 

Field collection and preservation of samples was completed as per the Canadian Council of Ministers of the 
Environment (CCME) 2016 Guidance Manual of Environmental Site Characterization, Volume 424 and/or the table 
of Exceptions and Clarifications to CCME Analytical Methods published by AEP25. At least 500 g of soil was 
collected into a plastic bag for inorganic analysis. For BTEX and PHC fraction F1 analysis, soil was collected in 
laboratory supplied containers and field preserved with methanol. For other organic analysis, soil was collected in 
125 mL jars with Teflon™-lined lids. These samples were tightly packed to have minimum headspace. The samples 
for volatile and/or organic analysis will be kept on ice in a cooler during storage and transported to the laboratory 
for analysis. 

 
24 Canadian Council of Ministers of the Environment. 2016. Guidance Manual of Environmental Site Characterization in Support of 

Environmental and Human Health Risk Assessment, Volume 4: Analytical Methods. ISBN: 978-1-77202-032-8 PDF. 
25 Alberta Environment and Parks. 2016. Adoption of CCME Analytical Methods Manual in Alberta, Table 1. Received via email, November 17, 

2016. 
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3.5 Laboratory Methods 
The analytical methods for each parameter followed the 2019 Alberta Tier 1 Soil and Groundwater Remediation 
Guidelines26 (Alberta Tier 1 Guidelines) and/or the table of Exceptions and Clarifications to CCME Analytical 
Methods published by AEP.  

3.6 Quality Assurance and Quality Control Protocols 
The QA/QC protocols used to ensure the quality of field and laboratory data included but were not limited to the 
following: 

 Soil sample containers were supplied by an accredited laboratory. 

 All jars were packed tightly with soil to minimize air pockets and headspace losses. 

 All jars and vials were kept in coolers with ice. 

 All soil sampling equipment was cleaned between sample locations. 

 Nitrile gloves were used during sampling and were changed between holes, or as required, between sample 
depths to avoid cross-contamination. 

 Samples were collected directly from the shovel or hand auger and shaved with a knife to remove smeared or 
remnant soil. 

 Samples submitted to the laboratory were accompanied by chain-of-custody (COC) forms and were analyzed 
within acceptable holding times. 

3.7 Comparative Guidelines 
Analytical data was evaluated and compared against background control data and the Alberta Tier 1 Guidelines, 
based on current and future end land use, as proposed in the SMaP. 

Due to the Ryley facility’s proximity to adjacent agricultural land, analytical results are compared to Alberta Tier 1 
Guidelines for agricultural and industrial land uses, fine-textured soil for the analyzed parameters.  

4.0 RESULTS 

4.1 Remediation and Confirmatory Sampling 
Laboratory analytical results are summarized on Tables 1 and 2. Laboratory analytical reports, including analytical 
methods and laboratory quality control results, are provided as Appendix C. The 2021 and 2022 confirmatory 
sampling locations are shown on Figures 13 and 14, respectively. Historical PAH and metals sampling results from 
the remediation area north of Cell 4 around boreholes 19-6 and 19-8 are summarized in Tables 3, 4, and 5. A 
completed Record of Site Condition form is included as Appendix D. 

 

 
26 Alberta Environment and Parks (AEP). 2019. Alberta Tier 1 Soil and Groundwater Remediation Guidelines. Land Policy Branch, Policy and 

Planning Division. 198 pp. 
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Confirmatory soil samples were collected from 20 sampling locations on April 18, 2022, along the access road 
sideslope north of Cell 4 for metals and/or PAH analysis. Laboratory analytical results indicated that select metals 
were greater than the Alberta Tier 1 Guidelines at sampling locations AR-CS3, AR-CS10, AR-CS14, and AR-CS18. 
Analytical results from the other 16 confirmatory sample locations were all less than the Alberta Tier 1 Guidelines. 

Additional remediation delineation soil samples were collected from 9 sampling locations on May 19, 2022, to 
provide lateral and vertical delineation of previously identified PAH and metal exceedances. Laboratory analytical 
results indicated that selenium was greater than the 2019 Alberta Tier 1 Guideline at sampling location AR-CS10.N4 
(approximately 4 m north of sampling location AR-CS10). Analytical results from the other eight sampling locations 
were all less than the Alberta Tier 1 Guidelines. 

Approximately 530 m3 of compacted gravel and clay material from around boreholes 19-6 and 19-8 and on the north 
side slope of the access road north of Cell 4 with PAH and metals concentrations exceeding the Alberta Tier 1 
Guidelines was excavated between May 30, 2022 and June 3, 2022 and placed into the Ryley landfill.  

The 2021 initial excavation depths were based on impact depths identified in the 2019 SMP boreholes 19-6 and 
19-8 (Table 6), the 2020 SMaP delineation boreholes 20-8 and 20-8A to 20-8F (Table 4), and the 2020 SMaP 
delineation boreholes 20-6 and 20-6A to 20-6E (Table 3). 

The 2022 excavation depths were based on impact depths identified in the remediation confirmatory samples 
collected November 1, 2021 (21-6N, AR-CS4, AR-CS14, and AR-CS16) and April 18, 2022 (AR-CS13, AR-CS10, 
AR-CS14, and AR-CS18), and the remediation delineation samples collected May 19, 2022 (AR-CS10.N4). At each 
identified exceedance location, a minimum 0.20 m of material between the edge of the access road and the northern 
extent of the 2022 excavation boundary shown on Figure 14 and for 10 m on either side of the exceedance location. 
In selected exceedance areas, up to 0.50 m of material was removed for final site grading and construction 
purposes.  

Additional confirmatory soil samples were collected from 36 sampling locations on June 9 and 10, 2022, following 
excavation, including the access road sideslope north of Cell 4 and along the northern extent of the excavated area 
as shown on Figure 14.  

Analytical results for all final confirmatory sampling locations were less than the Alberta Tier 1 Guidelines for all 
parameters analysed. A total of 47 final confirmatory sampling locations were sampled in 2022. 

4.2 Landfill Disposal and Backfilling 
Landfill disposal was managed directly by Clean Harbors. Excavated material was removed and placed into Cell 4 
at the Clean Harbors Ryley landfill.  

Approximately 530 m3 of PAH and metals impacted material was excavated and landfilled from the north sideslope 
of the access road north of Cell 4 around boreholes 19-6 and 19-8 in 2022. Approximately 550 m3 of PAH and 
metals impacted material was previously excavated and landfilled from the north sideslope of the access road north 
of Cell 4 in 2021. 

The excavated area will be backfilled and regraded as part of ongoing construction activities associated with the 
approved expansion of the Facility. Fill material from the borrow area characterized during the 2021 remediation 
program will be used for backfilling and regrading. 
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5.0 CONCLUSIONS 

In 2022, a total of 47 final confirmatory sample locations were sampled north of Cell 4 around boreholes 19-6 and 
19-8. Analytical results for all final confirmatory sampling locations were less than the 2019 Alberta Tier 1 
Guidelines. 

A total of approximately 530 m3 of PAH and metals impacted material from north of Cell 4 around boreholes 19-6 
and 19-8 was excavated and landfilled at the Clean Harbors Ryley facility and will be backfilled and regraded as 
part of ongoing construction activities with material from the borrow area characterized during the 2021 remediation 
program. 

6.0 RECOMMENDATIONS 

Based on the remediation and confirmatory sampling results described above, no further assessment or remediation 
is recommended. 

7.0 SOIL MANAGEMENT PLAN UPDATE 

The proposed scope of work provided in the 2019 Soil Management Program Proposal, Deficiency Response Letter, 
and 2020 Soil Management Plan Update included the following components: 

1. Delineation of metals and PAH exceedances around boreholes 20-6 and 20-8 in 2020 and remediation and 
confirmatory sampling of the area around 2020 delineation boreholes 20-6, 20-6B, 20-6C, 20-6E, 20-8,  
20-8B, and 20-8F (Figure 10, dark pink shaded area) in 2021. 

2. Delineation of metals around the graveled area adjacent to the process building and waste handling area in 
2020 and remediation and confirmatory sampling of the graveled area (Figure 10, blue shaded area) in 2021. 

3. Delineation of chlorides in the drainage ditch around Cell 4 and in the earthen ditch between the facilities area 
and Cells 3D and 3E, including in the building and waste handling area in 2020 and continued monitoring of 
chloride concentrations within the ditch around Cell 4 and earthen ditch between the facilities area and Cells 
3D and 3E will continue as per the Approval in both soil and groundwater. 

Based on the results of the 2020 SMaP delineation sampling, the 2021 remediation and confirmatory sampling 
results, the 2022 remediation and confirmatory sampling results, and the approved Clean Harbors Facility 
expansion plans including a new waste receiving pad, the following updated SMaP Proposal is provided to AEP for 
Approval. 

1. All 2022 final confirmatory samples from the remediation area along the north sideslope of the access road 
north of Cell 4 (Figure 14 and Figure 12, pink shaded area) are below the Alberta Tier 1 Guidelines and natural 
background concentrations for all parameters analyzed, indicating that remediation is complete. The excavated 
area will be backfilled with clean fill from the borrow pit and regraded as part of ongoing construction activities. 
All SMaP activities are complete in this area. Continued future monitoring programs as per the Approval will 
include sampling and analysis for one or more parameters of concern, including salinity, metals, hydrocarbons 
(BTEX, PHCs F1-F4), and PAHs.  
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2. All 2021 remediation confirmatory samples from the graveled area (Figure 12, blue shaded area) were below 
the Alberta Tier 1 Guidelines and natural background concentrations, indicating that remediation was complete. 
The excavated area was backfilled with clean fill from the borrow pit and recontoured to support appropriate 
site drainage patterns. All SMaP activities are complete in this area. Continued future monitoring programs as 
per the Approval will include sampling and analysis for one or more parameters of concern, including salinity, 
metals, hydrocarbons (BTEX, PHCs F1-F4), PAHs, VOCs, PCBs, herbicides, and pesticides. 

3. During excavation of the graveled area west of the process building, potentially impacted material was identified 
beneath the asphalt between the loading dock and process building. Laboratory analytical results indicated that 
molybdenum was greater than the Alberta Tier 1 Guideline values for both agricultural and industrial land uses. 
All other metals, salinity, PHC, PAH, and VOC parameters were either less than the Alberta Tier 1 Guidelines 
or less than the maximum background value parameters. Clean Harbors proposes continued future monitoring 
of the loading dock area as per the Approval, including sampling and analysis for one or more parameters of 
concern, including salinity, metals, hydrocarbons (BTEX, PHCs F1-F4), PAHs, VOCs, PCBs, herbicides, and 
pesticides, The next soil monitoring event, scheduled for 2024, will also include delineation of the molybdenum 
exceedance. 

4. Remediation of soil materials with elevated chloride concentrations in the drainage ditches (Figure 12, yellow 
shaded areas) was not warranted. Continued monitoring of chloride concentrations within the ditch around 
Cell 4 and earthen ditch between the facilities area and Cells 3D and 3E will continue as per the Approval in 
both soil and groundwater. The soil EC and SAR values are consistent with natural background values observed 
in the historical background control samples analysed for the site, Clean Harbors no longer stores snow 
containing road salts in the ditches (providing functional source control), and chloride concentrations in the 
nearby groundwater monitoring wells screened in the surficial clay till materials are well below referenced 
guidelines and have remained stable since monitoring began. If future soil or groundwater monitoring programs 
indicate an increase in chloride concentrations or vertical and lateral expansion of the area with chloride 
concentrations greater than typical background concentrations, Clean Harbors will evaluate the data available 
and prepare an updated soil management plan for the drainage ditch. The next groundwater monitoring event 
is planned for May/June 2023 and the next soil monitoring event is scheduled for 2024. 
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8.0 CLOSURE 

We trust this document meets your present requirements. If you have any questions or comments, please contact 
the undersigned.  

Respectfully Submitted,   
Tetra Tech Canada Inc.    
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Table 1: 2021 and 2022 Soil Analytical Results - North of Cell 4 Around Boreholes 19-6 and 19-8 - South Sample Locations
Location2 21-6B 21-6E 21-6N 21-6S 21-6W 21-8 21-8 22-8 AR-CS1 AR-CS1 22AR-CS1 AR-CS2 22AR-CS2

Sample Depth (m) 0.05-0.20 0.30-0.60 0.05-0.20 0.05-0.20 0.30-0.50 0.30-0.60 1.0-1.5 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.30-0.50 0.05-0.20
Sample Date 01-Nov-2021 01-Nov-2021 01-Nov-2021 09-Jun-2022 09-Jun-2022 3 01-Nov-2021 01-Nov-2021 18-Apr-2022 01-Nov-2021 01-Nov-2021 18-Apr-2022 09-Jun-2022 01-Nov-2021 18-Apr-2022 09-Jun-2022 01-Nov-2021 18-Apr-2022 18-Apr-2022 09-Jun-2022

Laboratory Sample ID L2658660-5 L2658660-4 L2658660-1 EO2204388-001 EO2204388-002 L2658660-7 L2658660-8 EO2202581-036 L2658660-10 L2658660-27 EO2202581-038 EO2204388-016 L2658660-12 EO2202581-001 EO2204388-024 L2658660-13 EO2202581-003 EO2202581-004 EO2204388-026
Material

Agricultural Industrial Removed
Salinity
Moisture % - - 23.2 20.9 27.6 24.6  - 10.9 19.7  - 20.5 7.96  - 11.6 15.4  - 19.3 8.96  -  -  - 
Metals
Antimony mg/kg 20 40 - - - 0.32 0.44 - - 0.39 - - 0.38 0.39 - 0.32 0.42 - 0.45 0.58 0.37
Arsenic mg/kg 17 26 - - - 6.78 8.92 - - 7.11 - - 9.39 7.94 - 7.08 9.91 - 7.64 8.83 7.71
Barium mg/kg 750 2000 - - - 185 382 - - 159 - - 213 198 - 194 326 - 195 191 192
Beryllium mg/kg 5 8 - - - 0.79 0.78 - - 0.5 - - 0.66 0.64 - 0.54 0.75 - 0.56 0.58 0.64
Cadmium mg/kg 1.4 22 - - - 0.371 0.188 - - 0.254 - - 0.252 0.233 - 0.236 0.254 - 0.413 0.187 0.193
Chromium mg/kg 64 87 - - - 28.6 29.3 - - 38.1 - - 32.8 21.7 - 20.6 27.9 - 25.8 24.4 20.3
Cobalt mg/kg 20 300 - - - 9.17 9.34 - - 8.95 - - 10 8.41 - 9.13 11 - 9.27 8.72 8.26
Copper mg/kg 63 91 - - - 20.2 24.2 - - 16.6 - - 19.5 17.6 - 14.6 20.7 - 19.3 18 16.9
Lead mg/kg 70 600 - - - 13.4 11.1 - - 13 - - 12.5 12.1 - 10.1 12 - 20.8 9.42 8.3
Molybdenum mg/kg 4 40 - - - 0.29 1.23 - - 3.75 - - 1.37 1.37 - 1.53 0.74 - 4.73 0.9 0.83
Nickel mg/kg 45 89 - - - 25.1 29.5 - - 29.9 - - 32 24.9 - 20.5 26.9 - 25.1 24.8 24.2
Selenium mg/kg 1 2.9 - - - 0.41 0.42 - - 0.44 - - 0.32 0.36 - 0.7 0.6 - 0.71 0.33 0.29
Silver mg/kg 20 40 - - - 0.13 0.13 - - <0.10 - - 0.11 0.11 - <0.10 0.14 - 0.12 0.1 <0.10
Thallium mg/kg 1 1 - - - 0.256 0.22 - - 0.151 - - 0.186 0.162 - 0.174 0.205 - 0.164 0.186 0.178
Tin mg/kg 5 300 - - - <2.0 <2.0 - - <2.0 - - <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 <2.0
Uranium mg/kg 23 300 - - - 1.03 1.08 - - 0.765 - - 1.18 1.22 - 0.924 0.766 - 0.844 1.08 1.04
Vanadium mg/kg 130 130 - - - 42.6 43.4 - - 33.8 - - 34.6 33.4 - 35.7 48.7 - 48.1 31.7 32.3
Zinc mg/kg 250 410 - - - 80.2 73.9 - - 84.2 - - 89.6 86.2 - 74 49.7 - 145 58.6 58.7
Particle Size
>75 µm % - - - - -  -  - - -  - - -  - 38.4 -  -  - -  -  -  - 
Fines (<0.075mm) % - - - - -  -  - - -  - - -  - 61.5 -  -  - -  -  -  - 
Soil Texture
Texture N/A - - - - -  -  - - -  - - -  - Coarse -  -  - -  -  -  - 
Polycyclic Aromatic Hydrocarbons (PAHs)
IACR (CCME) N/A - - <0.15 <0.15 2.78 - - <0.15 <0.15  - <0.15 <0.15  - - <0.15  - - 0.39  -  - -
Index of Additive Cancer Risk -Fine N/A 1 1 <0.050 <0.050 0.228 - - <0.050 <0.050  - <0.050 <0.050  - - <0.050  - - <0.050  -  - -
Index of Additive Cancer Risk-Coarse N/A 1 1 <0.050 <0.050 0.12 <0.10  - <0.050 <0.050  - <0.050 <0.050  - <0.10 <0.050  - <0.10 <0.050  -  - -
B(a)P Total Potency Equivalent mg/kg 5.3 8 <0.020 <0.020 0.233 <0.020  - <0.020 <0.020  - <0.020 <0.020  - 0.055 <0.020  - <0.020 0.031  -  - -
Benzo(b&j)fluoranthene mg/kg 6.2 - <0.010 <0.010 0.213 <0.010  - <0.010 <0.010  - <0.010 <0.010  - 0.05 <0.010  - <0.010 0.031  -  - -
Acenaphthene mg/kg 0.33 0.33 <0.0050 <0.0050 0.0158 <0.0050  - <0.0050 <0.0050  - <0.0050 <0.0050  - <0.0050 <0.0050  - <0.0050 <0.0050  -  - -
Acenaphthylene mg/kg - - <0.0050 <0.0050 0.0058 <0.0050  - <0.0050 <0.0050  - <0.0050 <0.0050  - <0.0050 <0.0050  - <0.0050 <0.0050  -  - -
Acridine mg/kg - - <0.010 <0.010 <0.010 - - <0.010 <0.010  - <0.010 <0.010  - - <0.010  - - <0.010  -  - -
Anthracene mg/kg 1.3 1.3 <0.0040 <0.0040 0.0221 <0.0040  - <0.0040 <0.0040  - <0.0040 <0.0040  - <0.0040 <0.0040  - <0.0040 <0.0040  -  - -
Benz(a)anthracene mg/kg 6.2 - <0.010 <0.010 0.125 <0.010  - <0.010 <0.010  - <0.010 <0.010  - 0.026 <0.010  - <0.010 0.012  -  - -
Benzo(a) pyrene mg/kg 0.6 72 <0.010 <0.010 0.146 <0.010  - <0.010 <0.010  - <0.010 <0.010  - 0.038 <0.010  - <0.010 0.021  -  - -
Benzo(b,j,k) fluoranthene mg/kg - - <0.015 <0.015 0.279 - - <0.015 <0.015  - <0.015 <0.015  - - <0.015  - - 0.042  -  - -
Benzo(e)pyrene mg/kg - - <0.010 <0.010 0.115 - - <0.010 <0.010  - <0.010 <0.010  - - <0.010  - - 0.021  -  - -
Benzo(g,h,i)perylene mg/kg - - <0.010 <0.010 0.129 <0.010  - <0.010 <0.010  - <0.010 <0.010  - 0.029 <0.010  - <0.010 0.027  -  - -
Benzo(k)fluoranthene mg/kg 6.2 - <0.010 <0.010 0.066 <0.010  - <0.010 <0.010  - <0.010 <0.010  - 0.018 <0.010  - <0.010 0.011  -  - -
Chrysene mg/kg 6.2 - <0.010 <0.010 0.138 <0.010  - <0.010 <0.010  - <0.010 <0.010  - 0.031 <0.010  - <0.010 0.022  -  - -
Dibenz(a,h)anthracene mg/kg - - <0.0050 <0.0050 0.0306 <0.0050  - <0.0050 <0.0050  - <0.0050 <0.0050  - <0.0083 <0.0050  - <0.0050 <0.0050  -  - -
Fluoranthene mg/kg 15.4 180 <0.010 <0.010 0.182 <0.010  - <0.010 <0.010  - <0.010 <0.010  - 0.036 <0.010  - <0.010 0.028  -  - -
Fluorene mg/kg 0.4 0.4 <0.010 <0.010 0.011 <0.010  - <0.010 <0.010  - <0.010 <0.010  - <0.010 <0.010  - <0.010 <0.010  -  - -
Indeno(1,2,3-c,d)pyrene mg/kg - - <0.010 <0.010 0.129 <0.010  - <0.010 <0.010  - <0.010 <0.010  - 0.032 <0.010  - <0.010 0.024  -  - -
1-Methylnaphthalene mg/kg - - <0.010 <0.010 <0.010 - - <0.010 <0.010  - <0.010 <0.010  - - <0.010  - - <0.010  -  - -
2-Methylnaphthalene mg/kg - - <0.010 <0.010 0.011 - - <0.010 <0.010  - <0.010 <0.010  - - <0.010  - - <0.010  -  - -
Naphthalene mg/kg 0.014 0.014 <0.010 <0.010 0.025 <0.010  - <0.010 <0.010  - <0.010 <0.010  - <0.010 <0.010  - <0.010 0.011  -  - -
Perylene mg/kg - - <0.010 <0.010 0.046 - - <0.010 <0.010  - <0.010 <0.010  - - <0.010  - - 0.016  -  - -
Phenanthrene mg/kg 0.11 0.11 <0.010 <0.010 0.099 <0.010  - <0.010 <0.010  - 0.015 <0.010  - 0.011 <0.010  - <0.010 0.018  -  - -
Pyrene mg/kg 7.7 30,000 <0.010 <0.010 0.178 <0.010  - <0.010 <0.010  - <0.010 <0.010  - 0.039 <0.010  - <0.010 0.032  -  - -
Quinoline mg/kg - - <0.010 <0.010 <0.010 - - <0.010 <0.010  - <0.010 <0.010  - - <0.010  - - <0.010  -  - -

Notes:

"-" No applicable guideline 
BOLD - Greater than Tier 1 Agricultural Guideline
BOLD - Greater than Tier 1 Industrial Guideline
N/A - Not applicable
Material Removed - Impacted material was excavated and landfilled. Additional material 
at other confirmatory sample locations may also have been removed, but not highlighted 
as there were no guideline exceedances.

AR-CS2

2  AR-CS12 and AR-CS17 sample numbers were not used.

21-6S

1 Alberta Environment and Parks (AEP). 2019. Alberta Tier 1 Soil and Groundwater 
Remediation Guidelines. Land Policy Branch, Policy and Planning Division. 198 pp.   
Referenced guidelines are for fine textured soils under Agricultural and Industrial land 
uses.

Parameter Unit Tier 1 Fine Guideline1

22-6N

3 The laboratory Certificate of Analysis sample date is shown as 06-Jun-2022.  
   The correct sample date is 09-Jun-2022
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Table 1: 2021 and 2022 Soil Analytical Results - North of Cell 4 Around
Location2

Sample Depth (m)
Sample Date

Laboratory Sample ID

Agricultural Industrial
Salinity
Moisture % - -
Metals
Antimony mg/kg 20 40
Arsenic mg/kg 17 26
Barium mg/kg 750 2000
Beryllium mg/kg 5 8
Cadmium mg/kg 1.4 22
Chromium mg/kg 64 87
Cobalt mg/kg 20 300
Copper mg/kg 63 91
Lead mg/kg 70 600
Molybdenum mg/kg 4 40
Nickel mg/kg 45 89
Selenium mg/kg 1 2.9
Silver mg/kg 20 40
Thallium mg/kg 1 1
Tin mg/kg 5 300
Uranium mg/kg 23 300
Vanadium mg/kg 130 130
Zinc mg/kg 250 410
Particle Size
>75 µm % - -
Fines (<0.075mm) % - -
Soil Texture
Texture N/A - -
Polycyclic Aromatic Hydrocarbons (PAHs)
IACR (CCME) N/A - -
Index of Additive Cancer Risk -Fine N/A 1 1
Index of Additive Cancer Risk-Coarse N/A 1 1
B(a)P Total Potency Equivalent mg/kg 5.3 8
Benzo(b&j)fluoranthene mg/kg 6.2 -
Acenaphthene mg/kg 0.33 0.33
Acenaphthylene mg/kg - -
Acridine mg/kg - -
Anthracene mg/kg 1.3 1.3
Benz(a)anthracene mg/kg 6.2 -
Benzo(a) pyrene mg/kg 0.6 72
Benzo(b,j,k) fluoranthene mg/kg - -
Benzo(e)pyrene mg/kg - -
Benzo(g,h,i)perylene mg/kg - -
Benzo(k)fluoranthene mg/kg 6.2 -
Chrysene mg/kg 6.2 -
Dibenz(a,h)anthracene mg/kg - -
Fluoranthene mg/kg 15.4 180
Fluorene mg/kg 0.4 0.4
Indeno(1,2,3-c,d)pyrene mg/kg - -
1-Methylnaphthalene mg/kg - -
2-Methylnaphthalene mg/kg - -
Naphthalene mg/kg 0.014 0.014
Perylene mg/kg - -
Phenanthrene mg/kg 0.11 0.11
Pyrene mg/kg 7.7 30,000
Quinoline mg/kg - -

Notes:

"-" No applicable guideline 
BOLD - Greater than Tier 1 Agricultural Guideline
BOLD - Greater than Tier 1 Industrial Guideline
N/A - Not applicable
Material Removed - Impacted material was excavated and landfilled. Additional material 
at other confirmatory sample locations may also have been removed, but not highlighted 
as there were no guideline exceedances.

2  AR-CS12 and AR-CS17 sample numbers were not used.

1 Alberta Environment and Parks (AEP). 2019. Alberta Tier 1 Soil and Groundwater 
Remediation Guidelines. Land Policy Branch, Policy and Planning Division. 198 pp.   
Referenced guidelines are for fine textured soils under Agricultural and Industrial land 
uses.

Parameter Unit Tier 1 Fine Guideline1

3 The laboratory Certificate of Analysis sample date is shown as 06-Jun-2022.  
   The correct sample date is 09-Jun-2022

AR-CS3 AR-CS3 AR-CS3 22AR-CS3 AR-CS4 22AR-CS4 AR-CS5 AR-CS5 22AR-CS5 AR-CS6 AR-CS6 22AR-CS6 AR-CS7 22AR-CS7
0.05-0.20 0.05-0.20 0.30-0.50 0.05-0.20 0.05-0.20 0.05-0.20 0.30-0.50 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.30-0.50 0.05-0.20

01-Nov-2021 18-Apr-2022 18-Apr-2022 09-Jun-2022 01-Nov-2021 18-Apr-2022 18-Apr-2022 10-Jun-2022 01-Nov-2021 18-Apr-2022 10-Jun-2022 01-Nov-2021 18-Apr-2022 09-Jun-2022 01-Nov-2021 18-Apr-2022 18-Apr-2022 09-Jun-2022
L2658660-14 EO2202581-005 EO2202581-006 EO2204388-029 L2658660-15 EO2202581-007 EO2202582-001 EO2204388-032 L2658660-16 EO2202581-009 EO2204388-036 L2658660-17 EO2202581-011 EO2204388-040 L2658660-18 EO2202581-013 EO2202582-002 EO2204388-042

Material Material Material
Removed Removed Removed

9.97  -  - 9.16 10.5  - 18.9 17.1 11.5  - 23.2 11.8  - 13.9 10.4  - 10.8 7.28

- 0.4 0.43 0.38  - 0.36  - 0.4 - 0.24  - - 0.25  - - 0.38  -  - 
- 6.73 10.6 6.8  - 8.72  - 8.57 - 6.47  - - 6.32  - - 9.01  -  - 
- 222 157 148  - 232  - 136 - 233  - - 153  - - 172  -  - 
- 0.51 0.62 0.53  - 0.63  - 0.66 - 0.54  - - 0.55  - - 0.62  -  - 
- 0.372 0.16 0.184  - 0.237  - 0.191 - 0.316  - - 0.186  - - 0.234  -  - 
- 26 25 21.2  - 24.6  - 26 - 23.8  - - 23.3  - - 19  -  - 
- 8.78 8.36 7.83  - 10.4  - 12.8 - 8.4  - - 7.72  - - 8.69  -  - 
- 18.6 15.1 17.4  - 18  - 19.2 - 17.6  - - 13.9  - - 17  -  - 
- 19.1 9.34 7.7  - 11.9  - 9.7 - 8.62  - - 8.05  - - 9.87  -  - 
- 4.2 1.1 0.94  - 2.18  - 0.83 - 1.04  - - 1.31  - - 3.88  -  - 
- 23.2 22.9 24.4  - 24.4  - 29.8 - 20.7  - - 19.4  - - 21.9  -  - 
- 0.64 0.45 0.3  - 0.79  - <0.2 - 0.51  - - 0.65  - - 0.69  -  - 
- 0.12 <0.10 <0.10  - <0.10  - 0.11 - <0.1  - - <0.1  - - <0.1  -  - 
- 0.152 0.154 0.171  - 0.182  - 0.21 - 0.154  - - 0.145  - - 0.163  -  - 
- <2.0 <2.0 <2.0  - <2.0  - <2.0 - <2.0  - - <2.0  - - <2.0  -  - 
- 0.793 1.13 0.79  - 0.883  - 0.981 - 0.728  - - 0.746  - - 0.871  -  - 
- 44.7 33.6 27.7  - 44.6  - 39.1 - 35.6  - - 31.5  - - 36.6  -  - 
- 133 60.3 51.4  - 82.4  - 62.6 - 83.9  - - 58  - - 71.6  -  - 

-  -  -  -  - 34.6  - -  -  - -  -  - -  - 35.7  - 
-  -  -  -  - 65.4  - -  -  - -  -  - -  - 64.3  - 

-  -  -  -  - Fine  - -  -  - -  -  - -  - Fine  - 

0.34  -  - - 5.54  -  - - 0.28  - - <0.15  - - 1.19  -  - -
<0.050  -  - - 0.445  -  - - <0.050  - - <0.050  - - 0.098  -  - -
<0.050  -  - <0.10 0.233  -  - <0.1 <0.050  - <0.1 <0.050  - <0.1 0.051  -  - <0.1
0.026  -  - <0.020 0.431  - <0.02 <0.02 0.026  - <0.02 <0.020  - <0.02 0.094  - <0.02 <0.02
0.031  -  - <0.010 0.435  -  - <0.01 0.025  - <0.01 <0.010  - <0.01 0.096  -  - <0.01

<0.0050  -  - <0.0050 0.0401  - <0.005 <0.005 <0.0050  - <0.005 <0.0050  - <0.005 0.0075  - <0.005 <0.005
<0.0050  -  - <0.0050 0.0157  - <0.005 <0.005 <0.0050  - <0.005 <0.0050  - <0.005 0.0066  - <0.005 <0.005
<0.010  -  - - 0.013  -  - <0.010  - <0.010  - - <0.010  -  - -

<0.0040  -  - <0.0040 0.0497  - <0.004 <0.004 <0.0040  - <0.004 <0.0040  - <0.004 0.0132  - <0.004 <0.004
0.013  -  - <0.010 0.27  - <0.01 <0.01 <0.010  - <0.01 <0.010  - <0.01 0.049  - <0.01 <0.01
0.016  -  - <0.010 0.27  - <0.01 <0.01 0.018  - <0.01 <0.010  - <0.01 0.058  - <0.01 <0.01
0.031  -  - - 0.558  -  - - 0.025  - - <0.015  - - 0.124  -  - -
0.021  -  - - 0.258  -  - - 0.018  - - <0.010  - - 0.064  -  - -
0.026  -  - <0.010 0.23  - <0.01 <0.01 0.022  - <0.01 <0.010  - <0.01 0.069  - <0.01 <0.01

<0.010  -  - <0.010 0.124  - <0.01 <0.01 <0.010  - <0.01 <0.010  - <0.01 0.028  - <0.01 <0.01
0.018  -  - <0.010 0.342  - <0.01 <0.01 0.015  - <0.01 <0.010  - <0.01 0.061  - <0.01 <0.01

<0.0050  -  - <0.0050 0.0519  - <0.005 <0.005 <0.0050  - <0.005 <0.0050  - <0.005 0.0109  - <0.005 <0.005
0.023  -  - <0.010 0.468  - <0.01 <0.01 0.025  - <0.01 <0.010  - <0.01 0.087  - <0.01 <0.01

<0.010  -  - <0.010 0.028  - <0.01 <0.01 <0.010  - <0.01 <0.010  - <0.01 <0.010  - <0.01 <0.01
0.020  -  - <0.010 0.207  - <0.01 <0.01 0.020  - <0.01 <0.010  - <0.01 0.061  - <0.01 <0.01

<0.010  -  - - 0.019  -  - - <0.010  - - <0.010  - - <0.010  -  - -
<0.010  -  - - 0.035  -  - - <0.010  - - <0.010  - - <0.010  -  - -
<0.010  -  - <0.010 0.064  - <0.01 <0.01 0.011  - <0.01 <0.010  - <0.01 0.023  - <0.01 <0.01
0.01  -  - - 0.102  -  - - <0.010  - - <0.010  - - 0.022  -  - -
0.015  -  - <0.010 0.274  - <0.01 <0.01 0.017  - <0.01 <0.010  - <0.01 0.059  - <0.01 <0.01
0.026  -  - <0.010 0.49  - <0.01 <0.01 0.030  - <0.01 <0.010  - <0.01 0.090  - <0.01 <0.01

<0.010  -  - - <0.010  -  - - <0.010  - - <0.010  - - <0.010  -  - -

AR-CS4 AR-CS7
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Table 1: 2021 and 2022 Soil Analytical Results - North of Cell 4 Around
Location2

Sample Depth (m)
Sample Date

Laboratory Sample ID

Agricultural Industrial
Salinity
Moisture % - -
Metals
Antimony mg/kg 20 40
Arsenic mg/kg 17 26
Barium mg/kg 750 2000
Beryllium mg/kg 5 8
Cadmium mg/kg 1.4 22
Chromium mg/kg 64 87
Cobalt mg/kg 20 300
Copper mg/kg 63 91
Lead mg/kg 70 600
Molybdenum mg/kg 4 40
Nickel mg/kg 45 89
Selenium mg/kg 1 2.9
Silver mg/kg 20 40
Thallium mg/kg 1 1
Tin mg/kg 5 300
Uranium mg/kg 23 300
Vanadium mg/kg 130 130
Zinc mg/kg 250 410
Particle Size
>75 µm % - -
Fines (<0.075mm) % - -
Soil Texture
Texture N/A - -
Polycyclic Aromatic Hydrocarbons (PAHs)
IACR (CCME) N/A - -
Index of Additive Cancer Risk -Fine N/A 1 1
Index of Additive Cancer Risk-Coarse N/A 1 1
B(a)P Total Potency Equivalent mg/kg 5.3 8
Benzo(b&j)fluoranthene mg/kg 6.2 -
Acenaphthene mg/kg 0.33 0.33
Acenaphthylene mg/kg - -
Acridine mg/kg - -
Anthracene mg/kg 1.3 1.3
Benz(a)anthracene mg/kg 6.2 -
Benzo(a) pyrene mg/kg 0.6 72
Benzo(b,j,k) fluoranthene mg/kg - -
Benzo(e)pyrene mg/kg - -
Benzo(g,h,i)perylene mg/kg - -
Benzo(k)fluoranthene mg/kg 6.2 -
Chrysene mg/kg 6.2 -
Dibenz(a,h)anthracene mg/kg - -
Fluoranthene mg/kg 15.4 180
Fluorene mg/kg 0.4 0.4
Indeno(1,2,3-c,d)pyrene mg/kg - -
1-Methylnaphthalene mg/kg - -
2-Methylnaphthalene mg/kg - -
Naphthalene mg/kg 0.014 0.014
Perylene mg/kg - -
Phenanthrene mg/kg 0.11 0.11
Pyrene mg/kg 7.7 30,000
Quinoline mg/kg - -

Notes:

"-" No applicable guideline 
BOLD - Greater than Tier 1 Agricultural Guideline
BOLD - Greater than Tier 1 Industrial Guideline
N/A - Not applicable
Material Removed - Impacted material was excavated and landfilled. Additional material 
at other confirmatory sample locations may also have been removed, but not highlighted 
as there were no guideline exceedances.

2  AR-CS12 and AR-CS17 sample numbers were not used.

1 Alberta Environment and Parks (AEP). 2019. Alberta Tier 1 Soil and Groundwater 
Remediation Guidelines. Land Policy Branch, Policy and Planning Division. 198 pp.   
Referenced guidelines are for fine textured soils under Agricultural and Industrial land 
uses.

Parameter Unit Tier 1 Fine Guideline1

3 The laboratory Certificate of Analysis sample date is shown as 06-Jun-2022.  
   The correct sample date is 09-Jun-2022

AR-CS8 AR-CS8 22AR-CS8 AR-CS9 AR-CS9 22AR-CS9 AR-CS10 AR-CS10 AR-CS10 22AR-CS10 AR-CS11 AR-CS11 22AR-CS11 AR-CS13 AR-CS13 22AR-CS13 AR-CS14 AR-CS14 22AR-CS14
0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.30-0.50 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.30-0.50 0.30-0.50 0.05-0.20

01-Nov-2021 18-Apr-2022 09-Jun-2022 01-Nov-2021 18-Apr-2022 09-Jun-2022 01-Nov-2021 18-Apr-2022 18-Apr-2022 09-Jun-2022 01-Nov-2021 18-Apr-2022 09-Jun-2022 01-Nov-2021 18-Apr-2022 09-Jun-2022 01-Nov-2021 18-Apr-2022 18-Apr-2022 18-Apr-2022 09-Jun-2022
L2658660-19 EO2202581-015 EO2204388-045 L2658660-20 EO2202581-017 EO2204388-047 L2658660-21 EO2202581-019 EO2202581-020 EO2204388-050 L2658660-22 EO2202581-021 EO2204388-053 L2658660-23 EO2202581-023 EO2204388-004 L2658660-24 EO2202581-025 EO2202582-003 EO2202581-026 EO2204388-007

Material Material Material
Removed Removed Removed

12.1  - 14.1 9.81  -  - 17.4  -  -  - 12.2  -  - 8.42  - 15.9 10.6  - 23.3  - 11.7

- 0.29  - - 0.36 0.29 - 0.21 0.45 0.39 - 0.14 0.24 - 0.43 0.36 - 2.17  - 0.4 0.29
- 6.77  - - 7.38 6.93 - 5.7 7.92 7.1 - 4.94 7.05 - 7.63 6.97 - 9.81  - 9.62 6.03
- 168  - - 159 173 - 174 182 165 - 112 144 - 204 174 - 265  - 242 131
- 0.58  - - 0.51 0.6 - 0.44 0.69 0.54 - 0.33 0.58 - 0.55 0.54 - 0.47  - 0.67 0.47
- 0.2  - - 0.199 0.187 - 0.155 0.215 0.201 - 0.196 0.107 - 0.271 0.197 - 3.78  - 0.344 0.156
- 19.9  - - 19.5 25.5 - 19.7 31.8 27.6 - 12.5 25.4 - 28.6 19.6 - 88.1  - 28.1 26.2
- 8.21  - - 8.88 8.35 - 7.91 8.63 8.27 - 4.32 9.49 - 11.5 7.14 - 12.8  - 10.5 6.56
- 14.7  - - 16.1 14.6 - 12.1 19.2 17.1 - 11.3 11.6 - 17.8 15.2 - 85.7  - 17.8 14.6
- 7.98  - - 8.72 7.62 - 7.16 8.44 7.94 - 6.81 7.35 - 12.9 10.1 - 217  - 8.67 6.72
- 2.18  - - 1.04 0.66 - 1.03 0.71 0.74 - 0.82 0.48 - 3.32 3.26 - 15.2  - 0.68 0.48
- 20.5  - - 22.5 25.1 - 13.4 33.7 27.7 - 10.3 21.8 - 28.3 22.4 - 99.4  - 26.4 22
- 0.69  - - 0.3 0.74 - 1.05 0.75 0.27 - 0.45 0.71 - 0.44 0.45 - 0.95  - 0.65 0.27
- <0.1  - - <0.1 <0.1 - <0.1 0.13 <0.1 - <0.10 <0.10 - <0.10 <0.10 - 0.83  - 0.1 <0.10
- 0.158  - - 0.169 0.174 - 0.13 0.198 0.176 - 0.104 0.177 - 0.163 0.155 - 0.138  - 0.199 0.15
- <2.0  - - <2.0 <2.0 - <2.0 <2.0 <2.0 - <2.0 <2.0 - <2.0 <2.0 - 5.6  - <2.0 <2.0
- 0.792  - - 0.909 1.46 - 1.13 0.874 0.939 - 0.628 1.18 - 0.876 0.824 - 0.795  - 0.789 0.931
- 34.2  - - 31.5 34.1 - 29.8 35.6 31.6 - 25 31.6 - 34.6 32.4 - 186  - 46.7 33.2
- 57.4  - - 60.9 58.4 - 56.9 54.2 51.9 - 59.1 46.7 - 85.1 69 - 1500  - 57.5 43

-  -  - -  -  - -  -  -  - -  -  - -  -  - -  - 33.5  -  - 
-  -  - -  -  - -  -  -  - -  -  - -  -  - -  - 66.5  -  - 

-  -  - -  -  - -  -  -  - -  -  - -  -  - -  - Fine  -  - 

<0.15  - - <0.15  - - 0.16  -  - - <0.15  - - 0.35  - - 17.5  -  -  - -
<0.050  - - <0.050  - - <0.050  -  - - <0.050  - - <0.050  - - 1.48 - -  - -
<0.050  - <0.1 <0.050  - - <0.050  -  - - <0.050  - - <0.050  - <0.1 0.778  -  -  - <0.1
<0.020  - <0.02 <0.020  - - <0.020  -  - - <0.020  - - 0.030  - <0.02 1.57  - <0.02  - <0.02
<0.010  - <0.01 <0.010  - - 0.012  -  - - <0.010  - - 0.031  - <0.01 1.26  -  -  - <0.01

<0.0050  - <0.005 <0.0050  - - <0.0050  -  - - <0.0050  - - <0.0050  - <0.005 0.128  - <0.005  - <0.005
<0.0050  - <0.005 <0.0050  - - <0.0050  -  - - <0.0050  - - <0.0050  - <0.005 <0.0050  - <0.005  - <0.005
<0.010  - - <0.010  - - <0.010  -  - - <0.010  - - <0.010  - - 0.025  -  -  - -

<0.0040  - <0.004 <0.0040  - - <0.0040  -  - - <0.0040  - - <0.0040  - <0.004 0.137  - <0.004  - <0.004
<0.010  - <0.01 <0.010  - - <0.010  -  - - <0.010  - - 0.014  - <0.01 0.807  - <0.01  - <0.01
<0.010  - <0.01 <0.010  - - <0.010  -  - - <0.010  - - 0.020  - <0.01 1.02  - <0.01  - <0.01
<0.015  - - <0.015  - - <0.015  -  - - <0.015  - - 0.031  - - 1.71  -  -  - -
<0.010  - - <0.010  - - <0.010  -  - - <0.010  - - 0.022  - - 0.638  -  -  - -
0.011  - <0.01 <0.010  - - <0.010  -  - - <0.010  - - 0.027  - <0.01 0.756  - <0.01  - <0.01

<0.010  - <0.01 <0.010  - - <0.010  -  - - <0.010  - - <0.010  - <0.01 0.452  - <0.01  - <0.01
<0.010  - <0.01 <0.010  - - 0.019  -  - - <0.010  - - 0.022  - <0.01 0.783  - <0.01  - <0.01

<0.0050  - <0.005 <0.0050  - - <0.0050  -  - - <0.0050  - - <0.0050  - <0.005 0.197  - <0.005  - <0.005
<0.010  - <0.01 <0.010  - - 0.037  -  - - <0.010  - - 0.028  - <0.01 1.25  - <0.01  - <0.01
<0.010  - <0.01 <0.010  - - <0.010  -  - - <0.010  - - <0.010  - <0.01 0.079  - <0.01  - <0.01
<0.010  - <0.01 <0.010  - - <0.010  -  - - <0.010  - - 0.023  - <0.01 0.823  - <0.01  - <0.01
<0.010  - - <0.010  - - <0.010  -  - - <0.010  - - <0.010  - - <0.010  -  -  - -
<0.010  - - <0.010  - - <0.010  -  - - <0.010  - - <0.010  - - 0.012  -  -  - -
<0.010  - <0.01 <0.010  - - <0.010  -  - - <0.010  - - 0.014  - <0.01 0.027  - <0.01  - <0.01
0.020  - - <0.010  - - <0.010  -  - - <0.010  - - 0.036  - - 0.299  -  -  - -

<0.010  - <0.01 <0.010  - - 0.040  -  - - <0.010  - - 0.018  - <0.01 0.681  - <0.01  - <0.01
<0.010  - <0.01 <0.010  - - <0.010  -  - - <0.010  - - 0.033  - <0.01 1.10  - <0.01  - <0.01
<0.010  - - <0.010  - - <0.010  -  - - <0.010  - - <0.010  - - <0.010  -  -  - -

AR-CS14
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Table 1: 2021 and 2022 Soil Analytical Results - North of Cell 4 Around
Location2

Sample Depth (m)
Sample Date

Laboratory Sample ID

Agricultural Industrial
Salinity
Moisture % - -
Metals
Antimony mg/kg 20 40
Arsenic mg/kg 17 26
Barium mg/kg 750 2000
Beryllium mg/kg 5 8
Cadmium mg/kg 1.4 22
Chromium mg/kg 64 87
Cobalt mg/kg 20 300
Copper mg/kg 63 91
Lead mg/kg 70 600
Molybdenum mg/kg 4 40
Nickel mg/kg 45 89
Selenium mg/kg 1 2.9
Silver mg/kg 20 40
Thallium mg/kg 1 1
Tin mg/kg 5 300
Uranium mg/kg 23 300
Vanadium mg/kg 130 130
Zinc mg/kg 250 410
Particle Size
>75 µm % - -
Fines (<0.075mm) % - -
Soil Texture
Texture N/A - -
Polycyclic Aromatic Hydrocarbons (PAHs)
IACR (CCME) N/A - -
Index of Additive Cancer Risk -Fine N/A 1 1
Index of Additive Cancer Risk-Coarse N/A 1 1
B(a)P Total Potency Equivalent mg/kg 5.3 8
Benzo(b&j)fluoranthene mg/kg 6.2 -
Acenaphthene mg/kg 0.33 0.33
Acenaphthylene mg/kg - -
Acridine mg/kg - -
Anthracene mg/kg 1.3 1.3
Benz(a)anthracene mg/kg 6.2 -
Benzo(a) pyrene mg/kg 0.6 72
Benzo(b,j,k) fluoranthene mg/kg - -
Benzo(e)pyrene mg/kg - -
Benzo(g,h,i)perylene mg/kg - -
Benzo(k)fluoranthene mg/kg 6.2 -
Chrysene mg/kg 6.2 -
Dibenz(a,h)anthracene mg/kg - -
Fluoranthene mg/kg 15.4 180
Fluorene mg/kg 0.4 0.4
Indeno(1,2,3-c,d)pyrene mg/kg - -
1-Methylnaphthalene mg/kg - -
2-Methylnaphthalene mg/kg - -
Naphthalene mg/kg 0.014 0.014
Perylene mg/kg - -
Phenanthrene mg/kg 0.11 0.11
Pyrene mg/kg 7.7 30,000
Quinoline mg/kg - -

Notes:

"-" No applicable guideline 
BOLD - Greater than Tier 1 Agricultural Guideline
BOLD - Greater than Tier 1 Industrial Guideline
N/A - Not applicable
Material Removed - Impacted material was excavated and landfilled. Additional material 
at other confirmatory sample locations may also have been removed, but not highlighted 
as there were no guideline exceedances.

2  AR-CS12 and AR-CS17 sample numbers were not used.

1 Alberta Environment and Parks (AEP). 2019. Alberta Tier 1 Soil and Groundwater 
Remediation Guidelines. Land Policy Branch, Policy and Planning Division. 198 pp.   
Referenced guidelines are for fine textured soils under Agricultural and Industrial land 
uses.

Parameter Unit Tier 1 Fine Guideline1

3 The laboratory Certificate of Analysis sample date is shown as 06-Jun-2022.  
   The correct sample date is 09-Jun-2022

AR-CS15 AR-CS15 22AR-CS15 AR-CS16 AR-CS16 22AR-CS16 AR-CS18 AR-CS18 AR-CS18 22AR-CS18 AR-CS20 AR-CS20
0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.30-0.50 0.05-0.20 0.05-0.20 0.05-0.20 0.30-0.50 0.05-0.20 0.05-0.20 0.30-0.50

01-Nov-2021 18-Apr-2022 09-Jun-2022 01-Nov-2021 19-May-2022 09-Jun-2022 01-Nov-2021 18-Apr-2022 18-Apr-2022 09-Jun-2022 3 01-Nov-2021 19-May-2022
L2658660-25 EO2202581-027 EO2204388-010 L2658660-26 EO2203595-012 EO2204388-013 L2658660-28 EO2202581-029 EO2202581-030 EO2204388-020 L2658660-30 EO2203595-014

Material Material
Removed Removed

9.78  - 13.3 20.5 22.6 19.7 9.2  -  -  - 15.0  - 

- 0.38 0.37 - 0.41  - - 1.79 0.13 0.29 - 0.18
- 7.27 7.52 - 6.17  - - 8.41 3.24 9.63 - 10.8
- 228 162 - 222  - - 249 132 131 - 140
- 0.58 0.53 - 0.93  - - 0.4 0.29 0.63 - 0.56
- 0.349 0.197 - 0.369  - - 2.18 0.126 0.136 - 0.304
- 24 24.4 - 31.6  - - 58.6 13.4 22.3 - 24.5
- 9.19 8.38 - 10.8  - - 13.3 3.21 9.8 - 6.09
- 17.2 16.8 - 26  - - 70.3 5.56 14.7 - 13.8
- 15.7 8.85 - 17  - - 139 4.16 8.57 - 8.39
- 3.07 1.72 - 0.18  - - 13.5 0.39 0.32 - 0.18
- 24.3 24.5 - 27  - - 52.5 7.27 20.3 - 16.5
- 0.64 0.25 - 0.25  - - 0.63 0.37 0.21 - 0.2
- <0.10 <0.10 - 0.17  - - 0.58 <0.10 <0.10 - 0.1
- 0.154 0.172 - 0.258  - - 0.136 0.09 0.186 - 0.188
- <2.0 <2.0 - <2.0  - - 4.2 <2.0 <2.0 - <2.0
- 0.767 0.834 - 1.1  - - 0.752 0.809 0.752 - 0.975
- 43 33.4 - 53.5  - - 55.1 17.4 41.8 - 41
- 114 61.6 - 79.6  - - 865 37.3 54.9 - 58.6

-  -  - -  -  - -  -  -  - -  - 
-  -  - -  -  - -  -  -  - -  - 

-  -  - -  -  - -  -  -  - -  - 

0.43  - - 2.08  - - 0.49  -  - - <0.15  - 
<0.050  - - 0.173  - - <0.050  -  - - <0.050  - 
<0.050  - <0.1 0.091  - <0.1 <0.050  -  - - <0.050  - 
0.035  - <0.02 0.163 <0.02 <0.02 0.034  -  - - <0.020  - 
0.034  - <0.01 0.162  - <0.01 0.041  -  - - <0.010  - 

<0.0050  - <0.005 0.0111 <0.005 <0.005 <0.0050  -  - - <0.0050  - 
<0.0050  - <0.005 0.0054 <0.005 <0.005 <0.0050  -  - - <0.0050  - 
<0.010  - - <0.010  - - <0.010  -  - - <0.010  - 

<0.0040  - <0.004 0.0186 <0.004 <0.004 0.0044  -  - - <0.0040  - 
0.014  - <0.01 0.095 <0.01 <0.01 0.017  -  - - <0.010  - 
0.023  - <0.01 0.10 <0.01 <0.01 0.022  -  - - <0.010  - 
0.046  - - 0.213  - - 0.055  -  - - <0.015  - 
0.021  - - 0.093  - - 0.022  -  - - <0.010  - 
0.027  - <0.01 0.096 <0.01 <0.01 0.023  -  - - <0.010  - 
0.012  - <0.01 0.051 <0.01 <0.01 0.014  -  - - <0.010  - 
0.019  - <0.01 0.112 <0.01 <0.01 0.021  -  - - <0.010  - 

<0.0050  - <0.005 0.0209 <0.005 <0.005 <0.0050  -  - - <0.0050  - 
0.021  - <0.01 0.148 <0.01 <0.01 0.037  -  - - <0.010  - 

<0.010  - <0.01 <0.010 <0.01 <0.01 <0.010  -  - - <0.010  - 
0.026  - <0.01 0.094 <0.01 <0.01 0.023  -  - - <0.010  - 

<0.010  - - <0.010  - - <0.010  -  - - <0.010  - 
<0.010  - - 0.012  - - <0.010  -  - - <0.010  - 
<0.010  - <0.01 0.021 <0.01 <0.01 <0.010  -  - - <0.010  - 
0.011  - - 0.034  - - <0.010  -  - - <0.010  - 
0.010  - <0.01 0.091 <0.01 <0.01 0.019  -  - - <0.010  - 
0.021  - <0.01 0.014 <0.01 <0.01 0.034  -  - - <0.010  - 

<0.010  - - <0.010  - - <0.010  -  - - <0.010  - 

4 of 4



 SOIL MANAGEMENT PROGRAM – 2022 SOIL REMEDIATION REPORT
FILE: 704-SWM.SWOP04348-01 | MARCH 2023 | ISSUED FOR USE

Table 2: 2021 and 2022 Soil Analytical Results - North of Cell 4 Around Boreholes 19-6 and 19-8 - North Sample Locations
Location2 22-6N.N6 22-8.N9 22AR-CS1.N7 AR-CS2.N5 22AR-CS2.N7 AR-CS3.N5 22AR-CS3.N7 22AR-CS4.N6 22AR-CS5.N9 22AR-CS6.N7 22AR-CS7.N7 22AR-CS8.N7

Sample Depth (m) 0.05-0.20 0.00-0.15 0.18-0.30 0.05-0.20 0.05-0.20 0.00-0.15 0.05-0.20 0.00-0.15 0.05-0.20 0.00-0.15 0.15-0.30 0.05-0.20 0.05-0.20 0.05-0.20 0.00-0.15 0.15-0.30 0.30-0.50 0.05-0.20
Sample Date 09-Jun-2022 19-May-2022 19-May-2022 09-Jun-2022 09-Jun-2022 19-May-2022 10-Jun-2022 19-May-2022 10-Jun-2022 19-May-2022 19-May-2022 10-Jun-2022 10-Jun-2022 10-Jun-2022 19-May-2022 19-May-2022 10-Jun-2022 10-Jun-2022

Laboratory Sample ID EO2204388-003 EO2203595-001 EO2203595-002 EO2204388-018 EO2204388-025 EO2203595-003 EO2204388-027 EO2203595-004 EO2204388-030 EO2203595-005 EO2203595-006 EO2204388-034 EO2204388-038 EO2204388-041 EO2203595-007 EO2203595-008 EO2204388-044 EO2204388-046

Agricultural Industrial
Salinity
Moisture % - - 14.5 23.6 21.6 14.8 15.5 - 15.2 - 15.6 22.5 20.2 14.3 22.6 18.5 27.9 22.5 17.6 20.2
Metals - -
Antimony mg/kg 20 40 0.31 0.14 0.38 0.47 0.25 0.21 0.36 0.12 0.32 0.18 0.27 0.28 0.37 0.3 0.26 0.36 0.37 0.24
Arsenic mg/kg 17 26 7.32 2.36 7.91 10.9 5.66 4.73 7.31 1.75 6.21 4.15 6.26 5.76 8.33 7.42 6.12 10.7 8.43 7.47
Barium mg/kg 750 2000 194 116 240 147 182 185 269 86.3 156 138 160 125 278 154 242 325 234 225
Beryllium mg/kg 5 8 0.41 0.42 0.75 0.69 0.52 0.65 0.53 0.35 0.46 0.54 0.66 0.45 0.6 0.66 0.71 0.69 0.7 0.61
Cadmium mg/kg 1.4 22 0.126 0.163 0.531 0.083 0.208 0.214 0.205 0.162 0.162 0.171 0.245 0.147 0.185 0.22 0.319 0.289 0.275 0.284
Chromium mg/kg 64 87 21.7 15.2 29.7 26.7 24 23.7 22.9 13.6 18.1 20.4 28.8 19.6 26.7 22.4 25.2 29.8 25.4 25.4
Cobalt mg/kg 20 300 7.59 3.42 11 9.78 6.56 3.98 9.42 2.16 7.78 3.31 6.29 6.34 11.7 8.28 6.04 11.5 14.6 8.57
Copper mg/kg 63 91 14.1 5.98 21.8 18.5 15.6 8.05 17.3 4.36 13.8 5.74 14 13.1 19.5 14.4 11.8 18.9 24.5 14.7
Lead mg/kg 70 600 7.39 3.74 15.2 9.82 9.15 5.82 8.49 2.99 6.79 4.28 8.42 6.67 9.51 9.75 7.07 10.4 10.6 13.5
Molybdenum mg/kg 4 40 0.92 0.32 0.36 0.74 0.53 0.33 0.68 0.36 0.69 0.4 0.52 0.69 0.95 0.55 0.57 0.51 0.64 1.1
Nickel mg/kg 45 89 22.2 9.56 30.7 23.5 22.4 11.2 27 6.2 24.8 8.77 18.2 19.3 34 22 15.8 26.9 34.3 24.1
Selenium mg/kg 1 2.9 0.22 0.39 0.36 0.27 0.34 0.82 <0.20 0.37 <0.20 0.38 0.65 <0.20 <0.20 0.64 0.92 <0.20 0.74 0.63
Silver mg/kg 20 40 <0.10 <0.10 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.1 <0.10 0.12 0.1 <0.10 0.14 0.14 0.12
Thallium mg/kg 1 1 0.166 0.13 0.229 0.211 0.159 0.182 0.168 0.121 0.153 0.159 0.201 0.142 0.213 0.214 0.165 0.186 0.222 0.172
Tin mg/kg 5 300 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Uranium mg/kg 23 300 0.687 2.32 1.26 0.935 0.754 1.75 1.45 0.839 1.24 0.864 1.37 1.1 1.42 1.13 1.27 0.638 0.695 1.32
Vanadium mg/kg 130 130 31.9 18.6 47.6 43.7 30.3 33.7 32.6 16.3 27.8 26.6 38.7 27.1 36.8 39.5 34.2 49.5 41.9 41.8
Zinc mg/kg 250 410 46.8 31.2 64.3 59.4 52.7 47.8 56.5 32.5 44.9 37.8 51.3 45 64.1 58.5 59 58.5 66.7 91.1
Particle Size - -
>75 µm % - - 35.6 - -  - -  - -  - -  - -  - -  - -  - -  -
Fines (<0.075mm) % - - 64.4 - -  - -  - -  - -  - -  - -  - -  - -  -
Soil Texture - -
Texture N/A - - Fine - -  - -  - -  - -  - -  - -  - -  - -  -
Polycyclic Aromatic Hydrocarbons (PAHs)
IACR (CCME) N/A - - - - - - - - - - - - - - - - - - - -
Index of Additive Cancer Risk -Fine N/A 1 1 - - - - - - - - - - - - - - - - - -
Index of Additive Cancer Risk-Coarse N/A 1 1 <0.10 <0.10 <0.10 <0.10 <0.10 - <0.10 - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
B(a)P Total Potency Equivalent mg/kg 5.3 8 <0.020 <0.020 <0.020 <0.020 <0.020 - <0.020 - <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
Benzo(b&j)fluoranthene mg/kg 6.2 - <0.010  -  - <0.010 <0.010  - <0.010  - <0.010  -  - <0.010 <0.010 <0.010  -  - <0.010 <0.010
Acenaphthene mg/kg 0.33 0.33 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Acenaphthylene mg/kg - - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Acridine mg/kg - - - - - - - - - - - - - - - - - - - -
Anthracene mg/kg 1.3 1.3 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 - <0.0040 - <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040
Benz(a)anthracene mg/kg 6.2 - <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo(a) pyrene mg/kg 0.6 72 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo(b,j,k) fluoranthene mg/kg - - - - - - - - - - - - - - - - - - - -
Benzo(e)pyrene mg/kg - - - - - - - - - - - - - - - - - - - -
Benzo(g,h,i)perylene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo(k)fluoranthene mg/kg 6.2 - <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Chrysene mg/kg 6.2 - <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Dibenz(a,h)anthracene mg/kg - - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Fluoranthene mg/kg 15.4 180 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Fluorene mg/kg 0.4 0.4 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Indeno(1,2,3-c,d)pyrene mg/kg - - <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
1-Methylnaphthalene mg/kg - - - - - - - - - - - - - - - - - - - -
2-Methylnaphthalene mg/kg - - - - - - - - - - - - - - - - - - - -
Naphthalene mg/kg 0.014 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Perylene mg/kg - - - - - - - - - - - - - - - - - - - -
Phenanthrene mg/kg 0.11 0.11 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Pyrene mg/kg 7.7 30,000 <0.010 <0.010 <0.010 <0.010 <0.010 - <0.010 - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Quinoline mg/kg - - - - - - - - - - - - - - - - - - - -

Notes:

"-" No applicable guideline 
BOLD - Greater than Tier 1 Agricultural Guideline
BOLD - Greater than Tier 1 Industrial Guideline
N/A - Not applicable
Material Removed - Impacted material was excavated and landfilled. 

2  AR-CS12 and AR-CS17 sample numbers were not used.

21-6N.N7 AR-CS4.N7 AR-CS7.N8

1 Alberta Environment and Parks (AEP). 2019. Alberta Tier 1 Soil and Groundwater Remediation 
Guidelines. Land Policy Branch, Policy and Planning Division. 198 pp. Referenced guidelines are 
for fine textured soils under Agricultural and Industrial land uses

Parameter Unit Tier 1 Fine Guideline1
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Table 2: 2021 and 2022 Soil Analytical Results - North of Cell 4 Around Boreho
Location2

Sample Depth (m)
Sample Date

Laboratory Sample ID

Agricultural Industrial
Salinity
Moisture % - -
Metals - -
Antimony mg/kg 20 40
Arsenic mg/kg 17 26
Barium mg/kg 750 2000
Beryllium mg/kg 5 8
Cadmium mg/kg 1.4 22
Chromium mg/kg 64 87
Cobalt mg/kg 20 300
Copper mg/kg 63 91
Lead mg/kg 70 600
Molybdenum mg/kg 4 40
Nickel mg/kg 45 89
Selenium mg/kg 1 2.9
Silver mg/kg 20 40
Thallium mg/kg 1 1
Tin mg/kg 5 300
Uranium mg/kg 23 300
Vanadium mg/kg 130 130
Zinc mg/kg 250 410
Particle Size - -
>75 µm % - -
Fines (<0.075mm) % - -
Soil Texture - -
Texture N/A - -
Polycyclic Aromatic Hydrocarbons (PAHs)
IACR (CCME) N/A - -
Index of Additive Cancer Risk -Fine N/A 1 1
Index of Additive Cancer Risk-Coarse N/A 1 1
B(a)P Total Potency Equivalent mg/kg 5.3 8
Benzo(b&j)fluoranthene mg/kg 6.2 -
Acenaphthene mg/kg 0.33 0.33
Acenaphthylene mg/kg - -
Acridine mg/kg - -
Anthracene mg/kg 1.3 1.3
Benz(a)anthracene mg/kg 6.2 -
Benzo(a) pyrene mg/kg 0.6 72
Benzo(b,j,k) fluoranthene mg/kg - -
Benzo(e)pyrene mg/kg - -
Benzo(g,h,i)perylene mg/kg - -
Benzo(k)fluoranthene mg/kg 6.2 -
Chrysene mg/kg 6.2 -
Dibenz(a,h)anthracene mg/kg - -
Fluoranthene mg/kg 15.4 180
Fluorene mg/kg 0.4 0.4
Indeno(1,2,3-c,d)pyrene mg/kg - -
1-Methylnaphthalene mg/kg - -
2-Methylnaphthalene mg/kg - -
Naphthalene mg/kg 0.014 0.014
Perylene mg/kg - -
Phenanthrene mg/kg 0.11 0.11
Pyrene mg/kg 7.7 30,000
Quinoline mg/kg - -

Notes:

"-" No applicable guideline 
BOLD - Greater than Tier 1 Agricultural Guideline
BOLD - Greater than Tier 1 Industrial Guideline
N/A - Not applicable
Material Removed - Impacted material was excavated and landfilled. 

2  AR-CS12 and AR-CS17 sample numbers were not used.

1 Alberta Environment and Parks (AEP). 2019. Alberta Tier 1 Soil and Groundwater Remediation 
Guidelines. Land Policy Branch, Policy and Planning Division. 198 pp. Referenced guidelines are 
for fine textured soils under Agricultural and Industrial land uses

Parameter Unit Tier 1 Fine Guideline1

AR-CS10.N4 22AR-CS13.N6 22AR-CS14.N10 22AR-CS15.N9 22AR-CS16.N6 22AR-CS18.N8 AR-CS19 AR-CS19 AR-CS21 AR-CS21 AR-CS22 AR-CS22
0.05-0.20 0.30-0.50 0.05-0.20 0.05-0.20 0.30-0.50 0.05-0.15 0.35-0.50 0.05-0.20 0.00-0.15 0.15-0.30 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20 0.05-0.20

10-Jun-2022 10-Jun-2022 19-May-2022 10-Jun-2022 10-Jun-2022 10-Jun-2022 10-Jun-2022 09-Jun-2022 19-May-2022 19-May-2022 09-Jun-2022 09-Jun-2022 09-Jun-2022 09-Jun-2022 01-Nov-2021 18-Apr-2022 01-Nov-2021 18-Apr-2022 01-Nov-2021 18-Apr-2022
EO2204388-048 EO2204388-049 EO2203595-009 EO2204388-051 EO2204388-052 EO2204388-054 EO2204388-056 EO2204388-006 EO2203595-010 EO2203595-011 EO2204388-009 EO2204388-012 EO2204388-015 EO2204388-022 L2658660-29 EO2202581-031 L2658660-31 EO2202581-033 L2658660-32 EO2202581-035

Material
Removed

21.7 - - 10.8 - 7.39 - 18.2 20.6 17.6 13 15.9 16.5 15 8.8 - 16.1 - 13.5 -

 - 0.35 0.3  - 0.35  - 0.38 0.39 0.28 0.41 0.39 0.47 0.43 0.45  - 0.38 - 0.22  - 0.34
 - 7.54 7.49  - 7.28  - 6.55 9.65 7.23 8.7 7.66 9.15 10.8 9.2  - 6.74 - 6.06  - 6.25
 - 201 146  - 135  - 169 154 152 128 250 150 149 186  - 182 - 144  - 167
 - 0.62 0.63  - 0.58  - 0.53 0.57 0.6 0.52 0.52 0.62 0.7 0.64  - 0.49 - 0.42  - 0.48
 - 0.236 0.164  - 0.156  - 0.212 0.268 0.253 0.29 0.271 0.141 0.15 0.26  - 0.368 - 0.242  - 0.351
 - 24.6 23.3  - 20.2  - 18.6 25.5 21.2 23.4 26.4 29.1 27 26.5  - 25.6 - 16  - 24.5
 - 8.79 8.36  - 8  - 8.04 10.7 8.76 9.03 8.26 15 10.6 9.43  - 8.17 - 5.51  - 7.51
 - 14.8 13.5  - 15.6  - 15.5 23.2 16.2 17 17.5 19.1 19.8 15.6  - 19.3 - 13.7  - 17.6
 - 8.32 7.87  - 7.57  - 7.26 11.1 8.25 7.42 7.55 8.75 11 8.14  - 15.8 - 5.35  - 15
 - 0.68 0.7  - 0.49  - 0.57 0.61 0.41 0.52 0.84 0.72 0.73 0.83  - 1.84 - 0.51  - 1.94
 - 25.7 19.3  - 30.3  - 23.5 30.5 23.8 26.6 24.8 38 26.3 26.1  - 28.6 - 15.8  - 25.7
 - 0.51 1.11  - 0.57  - 0.4 0.21 0.32 0.22 0.36 0.36 <0.20 0.43  - 0.47 - 0.42  - 0.52
 - <0.10 <0.10  - 0.11  - <0.10 0.14 0.11 0.1 <0.10 <0.10 0.12 0.11  - 0.11 - <0.10  - 0.11
 - 0.175 0.192  - 0.202  - 0.166 0.172 0.172 0.18 0.183 0.219 0.224 0.218  - 0.15 - 0.128  - 0.136
 - <2.0 <2.0  - <2.0  - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0  - <2.0 - <2.0  - <2.0
 - 1.6 1.65  - 0.83  - 0.983 0.73 0.585 1.06 1.68 1.13 0.863 1.69  - 1.35 - 1.48  - 1.33
 - 36.1 41.2  - 32.1  - 30.3 39.8 38.3 39.3 40.2 43.6 45.2 43.5  - 42 - 31.3  - 39.2
 - 55.9 61.1  - 49.3  - 49.6 51.6 64.9 50.8 51.3 54.5 69 60  - 126 - 54.3  - 117

 -  -  - 44.6  -  -  -  -  -  -  -  -  -  -  -  - -  -  -  - 
 -  -  - 55.4  -  -  -  -  -  -  -  -  -  -  -  - -  -  -  - 

 -  -  - Fine  -  -  -  -  -  -  -  -  -  -  -  - -  -  -  - 

- - - - - - - - - - - - - - 0.16 - <0.15 - <0.15 -
- - - - - - - - - - - - - - <0.050  - <0.050  - <0.050  - 

<0.10  -  - <0.10  - <0.10  - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.050  - <0.050  - <0.050  - 
<0.020  -  - <0.020  - <0.020  - <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020  - <0.020  - <0.020  - 
<0.010  -  - 0.016  - <0.010  - <0.010  -  - <0.010 <0.010 <0.010 <0.010 0.013  - <0.010  - <0.010  - 

<0.0050 - - <0.0050 - <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 - <0.0050 -
<0.0050 - - <0.0050 - <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 - <0.0050 -

- - - - - - - - - - - - - - <0.010  - <0.010  - <0.010  - 
<0.0040 - - <0.0040 - <0.0040 - <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 - <0.0040 - <0.0040 -
<0.010  -  - <0.010  - <0.010  - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010  - <0.010  - <0.010  - 
<0.010  -  - <0.010  - <0.010  - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010  - <0.010  - <0.010  - 

- - - - - - - - - - - - - - <0.015  - <0.015  - <0.015  - 
- - - - - - - - - - - - - - <0.010  - <0.010  - <0.010  - 

<0.010  -  - <0.010  - <0.010  - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.016  - <0.010  - <0.010  - 
<0.010  -  - <0.010  - <0.010  - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010  - <0.010  - <0.010  - 
<0.010  -  - 0.01  - <0.010  - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010  - <0.010  - <0.010  - 

<0.0050 - - <0.0050 - <0.0050 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 - <0.0050 - <0.0050 -
<0.010  -  - 0.014  - <0.010  - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.017  - <0.010  - <0.010  - 
<0.010  -  - <0.010  - <0.010  - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010  - <0.010  - <0.010  - 
<0.010  -  - <0.010  - <0.010  - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011  - <0.010  - <0.010  - 

- - - - - - - - - - - - - - <0.010  - <0.010  - <0.010  - 
- - - - - - - - - - - - - - <0.010  - <0.010  - <0.010  - 

<0.010  -  - <0.010  - <0.010  - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010  - <0.010  - <0.010  - 
- - - - - - - - - - - - - - 0.017  - <0.010  - <0.010  - 

<0.010  -  - 0.01  - <0.010  - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013  - <0.010  - <0.010  - 
<0.010  -  - 0.016  - <0.010  - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.023  - <0.010  - <0.010  - 

- - - - - - - - - - - - - - <0.010  - <0.010  - <0.010  - 

AR-CS14.N522AR-CS11.N722AR-CS9.N7 22AR-CS10.N7
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Table 3: 2020 Delineation Soil Analytical Results - Borehole 19-6

0-9 9-30 30-60 100-150 150-200 0-12 15-26 30-60 0-12 12-30 30-60 60-100 0-15 30-60 60-100 100-150 0-15 15-30 30-60 100-150 0-15 15-30
9/10/2020 9/10/2020 9/10/2020 9/10/2020 9/10/2020 8/18/2020 8/18/2020 8/18/2020 9/10/2020 9/10/2020 9/10/2020 9/10/2020 9/9/2020 9/9/2020 9/9/2020 9/9/2020 9/9/2020 9/9/2020 9/9/2020 9/9/2020 10/9/2020 10/9/2020
Material 

Removed
Material 

Removed
Material 

Removed
Material 

Removed
Material 

Removed

Material Type Topsoil Admixed 
topsoil

Admixed 
topsoil Till Till Ah (topsoil) Btgj Cksa Topsoil Fill Fill Fill Topsoil Fill Fill Fill Fill Fill Fill Fill Topsoil Fill

Field Texture
Silty clay 
loam to 

Clay loam

Silty clay 
loam to

Clay loam

Silty clay
to Clay

Silty clay
to Clay Sandy clay Loam Clay

Clay loam 
to Silty clay 

loam

Silty clay 
loam

Clay loam
to Clay

Clay loam
to Clay

Clay loam
to Clay

Silty clay 
loam to 

Clay loam

Silty clay
to Clay

Silty clay
to Clay

Silty clay
to Clay Sand & gravel Clay to 

Silty clay
Clay to 

Silty clay
Clay to 

Silty clay
Clay loam
to Loam

Silty clay 
to Clay

Physical
Percent Saturation % NG NG  -  -  -  -  - 60  - 92.4  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Moisture % NG NG 23.5  - 34.2 21.9 15 14.8 20.5 18.2 57.1 30  - 14.1 10.3 12.5  - 14.4 8.47 16  - 13.8 12.8 14.3
Metals
Antimony mg/kg 20 40 0.99 0.79 0.36  -  - 0.28  - 0.5  - 0.46 0.34  - 1.75 0.45 0.35  - 0.27  - 0.3 0.31  -  - 
Arsenic mg/kg 17 26 7.16 8.02 5.81  -  - 4.71  - 7.41  - 12 6.39  - 7.77 7.94 7.28  - 4.83  - 6.41 6.42  -  - 
Barium mg/kg 750 2000 188 188 151  -  - 120  - 192  - 186 209  - 206 161 176  - 108  - 170 166  -  - 
Beryllium mg/kg 5 8 0.51 0.56 0.48  -  - 0.39  - 0.51  - 0.83 0.48  - 0.45 0.52 0.52  - 0.37  - 0.55 0.51  -  - 
Boron (saturated paste) mg/L 3.3 5  -  -  -  -  - <0.25 - <0.50  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Cadmium mg/kg 1.4 22 1.27 0.872 0.31  -  - 0.382  - 0.281  - 0.258 0.231  - 3.73 0.321 0.179  - 0.128  - 0.178 0.191  -  - 
Chromium mg/kg 64 87 36 28.9 20.9  -  - 17.1  - 21.3  - 28.4 18  - 78.9 28.3 20.4  - 25.8  - 22.2 23  -  - 
Chromium (hexavalent) mg/kg 0.4 1.4  -  -  -  -  - <0.1  - <0.1  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Cobalt mg/kg 20 300 9.26 9.13 6.48  -  - 6.26  - 8.63  - 13.5 9.04  - 10.4 7.96 7.61  - 5.01  - 8.43 9.71  -  - 
Copper mg/kg 63 91 34.8 27.1 15  -  - 13.8  - 13.8  - 14.9 17.4  - 75.7 16.3 15.1  - 9.85  - 16.5 17.2  -  - 
Lead mg/kg 70 600 73.2 46.3 15.1  -  - 17.2  - 7.69  - 10.6 7.26  - 211 12.7 8.62  - 6.48  - 8.13 8.35  -  - 
Mercury mg/kg 6.6 50 0.0452 0.0467 0.0291  -  - 0.0336  - 0.0363  - 0.0483 0.0349  - 0.0835 0.0361 0.0368  - 0.0233  - 0.0368 0.0361  -  - 
Molybdenum mg/kg 4 40 9.13 5.49 2.16  -  - 2.1  - 0.6  - 0.91 0.62  - 15.4 1.8 1.21  - 1.41  - 0.88 0.76  -  - 
Nickel mg/kg 45 89 43.4 34.8 19.4  -  - 20.1  - 23.9  - 25.3 20.6  - 106 26.3 21.5  - 18.8  - 22.8 24.8  -  - 
Selenium mg/kg 1 2.9 0.53 0.57 0.47  -  - 0.47  - 0.49  - 0.59 0.32  - 0.87 0.49 0.35  - 0.2  - 0.21 0.25  -  - 
Silver mg/kg 20 40 0.35 0.24 <0.1  -  - 0.12  - 0.12  - <0.1 0.1  - 0.83 0.1 <0.1  - <0.1  - <0.1 0.1  -  - 
Thallium mg/kg 1 1 0.143 0.161 0.133  -  - 0.108  - 0.287  - 0.222 0.146  - 0.159 0.176 0.163  - 0.118  - 0.171 0.189  -  - 
Tin mg/kg 5 300 2 <2 <2  -  - <2  - <2  - <2 <2  - 5.8 <2 <2  - <2  - <2 <2  -  - 
Uranium mg/kg 23 300 0.82 0.788 0.762  -  - 1.29  - 1.57  - 0.617 0.652  - 0.72 0.894 0.877  - 0.677  - 0.892 0.776  -  - 
Vanadium mg/kg 130 130 76.7 62.6 35.1  -  - 43.3  - 34.5  - 55.4 33.4  - 194 38.6 32.5  - 22.1  - 30.3 33.8  -  - 
Zinc mg/kg 250 410 472 334 113  -  - 109  - 46.4  - 64.7 42.2  - 1320 99.2 59.4  - 42.1  - 54.3 52  -  - 
Polycyclic Aromatic Hydrocarbons (PAHs)
Naphthalene mg/kg 0.014 0.014 0.022  - <0.01 <0.01 <0.01 <0.01 <0.01  - 0.032 <0.01  - <0.01 0.1 <0.01  - <0.01 <0.01 <0.01  - <0.01 0.251 0.012
Acenaphthylene mg/kg NG NG <0.005  - <0.005 <0.005 <0.005 <0.005 <0.005  - 0.013 <0.005  - <0.005 <0.005 <0.005  - <0.005 <0.005 <0.005  - <0.005 0.0463 <0.005
Acenaphthene mg/kg 0.33 0.33 0.0117  - 0.0058 <0.005 <0.005 <0.005 <0.005  - 0.0219 <0.005  - <0.005 0.0482 <0.005  - <0.005 <0.005 <0.005  - <0.005 0.101 <0.005
Fluorene mg/kg 0.4 0.4 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 0.035 <0.01  - <0.01 <0.01 <0.01  - <0.01 0.065 <0.01
Phenanthrene mg/kg 0.11 0.11 0.092  - 0.033 <0.01 <0.01 0.021 <0.01  - 0.13 <0.01  - <0.01 0.354 <0.01  - <0.01 <0.01 <0.01  - <0.01 0.626 0.024
Anthracene mg/kg 1.3 1.3 <0.004  - <0.004 <0.004 <0.004 <0.004 <0.004  - <0.004 <0.004  - <0.004 <0.004 <0.004  - <0.004 <0.004 <0.004  - <0.004 0.122 0.005
Fluoranthene mg/kg 15.4 180 0.176  - 0.063 <0.01 <0.01 0.04 <0.01  - 0.23 <0.01  - <0.01 0.622 <0.01  - <0.01 <0.01 <0.01  - <0.01 0.944 0.035
Pyrene mg/kg 7.7 30000 0.184  - 0.065 <0.01 <0.01 0.037 <0.01  - 0.251 <0.01  - <0.01 0.682 0.011  - <0.01 <0.01 <0.01  - <0.01 0.962 0.039
Benz(a)anthracene mg/kg 6.2 NG 0.079  - 0.035 <0.01 <0.01 0.016 <0.01  - 0.108 <0.01  - <0.01 0.302 <0.01  - <0.01 <0.01 <0.01  - <0.01 0.475 0.018
Chrysene mg/kg 6.2 NG 0.086  - 0.036 <0.01 <0.01 0.013 <0.01  - 0.141 <0.01  - <0.01 0.4 <0.01  - <0.01 <0.01 <0.01  - <0.01 0.645 0.028
Benzo(b+j)fluoranthene mg/kg 6.2 NG 0.196  - 0.088 <0.01 <0.01 0.038 <0.01  - 0.221 <0.01  - <0.01 0.489 <0.01  - <0.01 <0.01 <0.01  - <0.01 0.94 0.043
Benzo(k)fluoranthene mg/kg 6.2 NG 0.071  - 0.029 <0.01 <0.01 <0.01 <0.01  - 0.09 <0.01  - <0.01 0.155 <0.01  - <0.01 <0.01 <0.01  - <0.01 0.277 0.012
Benzo(a) pyrene mg/kg 0.6 72 0.122  - 0.061 <0.01 <0.01 0.022 <0.01  - 0.161 <0.01  - <0.01 0.323 0.011  - <0.01 <0.01 <0.01  - <0.01 0.568 0.028
Indeno(1,2,3-c,d)pyrene mg/kg NG NG 0.123  - 0.053 <0.01 <0.01 0.022 <0.01  - 0.143 <0.01 - <0.01 0.213 <0.01 - <0.01 <0.01 <0.01 - <0.01 0.288 0.02
Dibenz(a,h)anthracene mg/kg NG NG <0.005  - <0.005 <0.005 <0.005 <0.005 <0.005  - <0.005 <0.005  - <0.005 0.0583 <0.005  - <0.005 <0.005 <0.005  - <0.005 0.107 <0.007
Benzo(g,h,i)perylene mg/kg NG NG 0.155  - 0.06 <0.01 <0.01 0.027 <0.01  - 0.189 <0.01  - <0.01 0.268 <0.01  - <0.01 <0.01 <0.01  - <0.01 0.435 0.033
Index of Additive Cancer Risk-Coarse N/A 1.0 1.0 0.111  - <0.05 <0.05 <0.05 <0.05 <0.05  - 0.138 <0.05  - <0.05 0.277 <0.05  - <0.05 <0.05 <0.05  - <0.05 0.498 <0.05
Index of Additive Cancer Risk-Fine N/A 1.0 1.0 0.212  - 0.092 <0.05 <0.05 <0.05 <0.05  - 0.262 <0.05  - <0.05 0.527 <0.05  - <0.05 <0.05 <0.05  - <0.05 0.95 <0.05
Carcinogenic PAHs (as B(a)P TPE) mg/kg 5.3 8.0 0.173  - 0.085 <0.02 <0.02 0.033 <0.02  - 0.223 <0.02  - <0.02 0.504 <0.02  - <0.02 <0.02 <0.02  - <0.02 0.884 0.042
Particle Size
>75 µm %  -  -  -  -  -  - 36.6  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Grain Size N/A Fine

L2501920-1 L2501920-2 L2501920-3 L2501920-5 L2501920-6 L2491315-1 L2491315-2 L2491315-3 L2501920-39 L2501920-40 L2501920-41 L2501920-42 L2501254-59 L2501254-61 L2501254-62 L2501254-63 L2501254-42 L2501254-43 L2501254-44 L2501254-46 L2516510-1 L2516510-2

Notes:
1 Alberta Environment and Parks (AEP). 2019. Alberta Tier 1 Soil and Groundwater Remediation Guidelines. Land Policy Branch, Policy and Planning Division. 198 pp. Referenced guidelines are for fine textured soils under Agricultural and Industrial land use.
NG - No guideline
BOLD - Exceeds Tier 1 agricultural guideline
BOLD - Exceeds Tier 1 industrial guideline
"-" Not analyzed
N/A - Not Applicable
Material Removed - Impacted material was excavated and landfilled. 
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Table 4: 2020 Delineation Soil Analytical Results - Borehole 19-8
20‐8E

0-15 15-30 30-60 60-100 0-13 15-30 0-11 30-60 100-150 0-15 15-30 30-60 60-100 0-12 12-30 30-60 60-100 0-15 0-15 15-30
9/10/2020 9/10/2020 9/10/2020 9/10/2020 8/18/2020 8/18/2020 9/9/2020 9/9/2020 9/9/2020 9/9/2020 9/9/2020 9/9/2020 9/9/2020 9/9/2020 9/9/2020 9/9/2020 9/9/2020 10/9/2020 10/9/2020 10/9/2020
Material 

Removed
Material 

Removed
Material 

Removed
Material 

Removed

Material Type Admixed 
topsoil

Admixed 
topsoil

Admixed 
topsoil Fill Ahg Bg1 Topsoil Fill Fill Fill Fill Fill Fill Topsoil Fill Fill Fill Topsoil Topsoil Till

Field Texture
Silty clay 
loam to

Clay loam

Silty clay 
loam to

Clay loam

Silty clay 
loam to

Clay loam

Silty clay 
loam Loam Clay

Silty clay 
loam to

Clay loam

Silty clay 
to Clay

Silty clay 
to Clay

 Clay to
Silty clay

Clay to
Silty clay Silt Clay to

Silty clay

Silty clay 
loam to

Clay loam

Silty clay 
to Clay

Silty clay 
to Clay

Silty clay 
to Clay

Clay to
Clay loam

Clay to
Clay loam Clay

Physical
Percent Saturation % NG NG  -  -  -  - 63 93.9  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Moisture % NG NG 22.2 24 35.1 23.5 23.2 21.1 12 15.5 17 13.9  - 13.1 13.8 12  - 13.8  - 25.1 18.7 20.5
Metals
Antimony mg/kg 20 40 0.51 0.86 0.37  - 0.23 0.21  - 0.45 0.37  - 0.37  - 0.41 0.44 0.37  - 0.42  -  -  - 
Arsenic mg/kg 17 26 5.86 6.77 3.8  - 4.65 3.61  - 7.04 6.61  - 8.31  - 6.84 7.68 7.77  - 4.55  -  -  - 
Barium mg/kg 750 2000 160 167 180  - 128 153  - 168 180  - 188  - 175 173 193  - 277  -  -  - 
Beryllium mg/kg 5 8 0.44 0.46 0.61  - 0.39 0.5  - 0.56 0.6  - 0.68  - 0.55 0.6 0.66  - 0.75  -  -  - 
Boron (saturated paste) mg/L 3.3 5  -  -  -  - <0.50 <0.50 - - - - - - - - - - - - - -
Cadmium mg/kg 1.4 22 0.515 1.03 0.458  - 0.306 0.267  - 0.264 0.187  - 0.264  - 0.189 0.393 0.33  - 0.252  -  -  - 
Chromium mg/kg 64 87 21.5 34 23.6  - 16.6 17.9  - 22 22  - 23.9  - 23.9 21.8 22.5  - 23.8  -  -  - 
Chromium (hexavalent) mg/kg 0.4 1.4  -  -  -  - <0.1 <0.1  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Cobalt mg/kg 20 300 7.23 8.64 5.6  - 6.49 6.8  - 8.17 8.88  - 8.31  - 8.75 7.98 9.64  - 8.65  -  -  - 
Copper mg/kg 63 91 20.4 31.8 17.5  - 12.4 15.1  - 17.1 15.6  - 17.1  - 17.6 18.1 18.2  - 19  -  -  - 
Lead mg/kg 70 600 30.4 59.6 18.6  - 13.7 6.97  - 15.2 9.18  - 14.9  - 8.92 26.8 20.4  - 10  -  -  - 
Mercury mg/kg 6.6 50 0.0391 0.0605 0.0536  - 0.0364 0.0271  - 0.0444 0.0384  - 0.0375  - 0.0395 0.0821 0.0492  - 0.0523  -  -  - 
Molybdenum mg/kg 4 40 3.75 7.04 2.77  - 1.71 0.16  - 1.73 0.85  - 1.61  - 0.83 2 1.63  - 0.48  -  -  - 
Nickel mg/kg 45 89 25.8 37 18.3  - 16.8 16.9  - 26.8 23.1  - 25.6  - 24.3 25.3 26.4  - 20.6  -  -  - 
Selenium mg/kg 1 2.9 0.34 0.49 0.6  - 0.56 <0.2  - 0.24 0.34  - 0.35  - 0.35 0.44 0.38  - 0.25  -  -  - 
Silver mg/kg 20 40 0.14 0.28 0.15  - 0.11 0.11  - 0.11 <0.1  - 0.11  - <0.1 0.12 0.13  - 0.13  -  -  - 
Thallium mg/kg 1 1 0.118 0.145 0.177  - 0.119 0.154  - 0.162 0.179  - 0.189  - 0.18 0.173 0.17  - 0.164  -  -  - 
Tin mg/kg 5 300 <2 <2 <2  - <2 <2  - <2 <2  - <2  - <2 <2 <2  - <2  -  -  - 
Uranium mg/kg 23 300 0.696 0.684 1.97  - 1.52 0.66  - 0.963 0.967  - 1.29  - 0.992 1.13 1.18  - 1.35  -  -  - 
Vanadium mg/kg 130 130 46.7 73.6 37.8  - 37.2 29.1  - 32.9 32.9  - 36.6  - 33 40.4 37.8  - 32.2  -  -  - 
Zinc mg/kg 250 410 194 390 153  - 90.1 70.2  - 93.5 59.6  - 98.5  - 56 137 117  - 51.1  -  -  - 
Polycyclic Aromatic Hydrocarbons (PAHs)
Naphthalene mg/kg 0.014 0.014 <0.01 0.017 <0.01 <0.01 <0.01 <0.01 0.024 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01  - <0.01  - <0.01 0.039 <0.01
Acenaphthylene mg/kg NG NG <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  - <0.005 <0.005 <0.005  - <0.005  - <0.005 0.0091 <0.005
Acenaphthene mg/kg 0.33 0.33 <0.005 0.014 <0.005 <0.005 <0.005 <0.005 0.0143 <0.005 <0.005 <0.005  - <0.005 <0.005 <0.005  - <0.005  - <0.005 0.0053 <0.005
Fluorene mg/kg 0.4 0.4 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.011 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01  - <0.01  - <0.01 <0.01 <0.01
Phenanthrene mg/kg 0.11 0.11 0.036 0.087 0.019 <0.01 0.011 <0.01 0.105 <0.01 <0.01 <0.01  - <0.01 <0.01 0.031  - 0.018  - <0.01 0.06 <0.01
Anthracene mg/kg 1.3 1.3 <0.004 0.0202 <0.004 <0.004 <0.004 <0.004 0.0298 <0.004 <0.004 <0.004  - <0.004 <0.004 <0.004  - <0.004  - <0.004 0.008 <0.004
Fluoranthene mg/kg 15.4 180 0.067 0.201 0.013 <0.01 0.023 <0.01 0.205 0.011 <0.01 0.014  - <0.01 <0.01 0.047  - 0.022  - 0.011 0.091 <0.01
Pyrene mg/kg 7.7 30000 0.075 0.21 0.011 <0.01 0.021 <0.01 0.213 0.012 <0.01 0.019  - <0.01 <0.01 0.063  - 0.025  - <0.01 0.104 <0.01
Benz(a)anthracene mg/kg 6.2 NG 0.029 0.1 <0.01 <0.01 <0.01 <0.01 0.117 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01  - <0.01  - <0.01 0.031 <0.01
Chrysene mg/kg 6.2 NG 0.026 0.132 <0.01 <0.01 <0.01 <0.01 0.156 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01  - <0.01  - <0.01 0.05 <0.01
Benzo(b+j)fluoranthene mg/kg 6.2 NG 0.068 0.246 <0.01 <0.01 0.024 <0.01 0.252 0.012 <0.01 <0.01  - <0.01 <0.01 0.02  - 0.019  - <0.01 0.06 <0.01
Benzo(k)fluoranthene mg/kg 6.2 NG 0.026 0.074 <0.01 <0.01 <0.01 <0.01 0.09 <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01  - <0.01  - <0.01 0.018 <0.01
Benzo(a) pyrene mg/kg 0.6 72 0.051 0.158 <0.01 <0.01 0.011 <0.01 0.168 <0.01 <0.01 <0.01  - <0.01 <0.01 0.017  - 0.013  - <0.01 0.041 <0.01
Indeno(1,2,3-c,d)pyrene mg/kg NG NG 0.044 0.131 <0.01 <0.01 0.014 <0.01 0.152 <0.01 <0.01 <0.01  - <0.01 <0.01 0.015  - 0.011  - <0.01 0.021 <0.01
Dibenz(a,h)anthracene mg/kg NG NG <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0365 <0.005 <0.005 <0.005  - <0.005 <0.005 <0.005  - <0.005  - <0.005 0.0069 <0.005
Benzo(g,h,i)perylene mg/kg NG NG 0.045 0.175 <0.01 <0.01 <0.01 <0.01 0.187 <0.01 <0.01 <0.01  - <0.01 <0.01 0.015  - <0.01  - <0.01 0.036 <0.01
Index of Additive Cancer Risk-Coarse N/A 1.0 1.0 <0.05 0.127 <0.05 <0.05 <0.05 <0.05 0.149 <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05  - <0.05  - <0.05 <0.05 <0.05
Index of Additive Cancer Risk-Fine N/A 1.0 1.0 0.077 0.243 <0.05 <0.05 <0.05 <0.05 0.283 <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05  - <0.05  - <0.05 0.062 <0.05
Carcinogenic PAHs (as B(a)P TPE) mg/kg 5.3 8.0 0.071 0.219 <0.02 <0.02 <0.02 <0.02 0.268 <0.02 <0.02 <0.02  - <0.02 <0.02 0.025  - <0.02  - <0.02 0.062 <0.02
Particle Size
>75 µm %  -  -  -  -  - 30.2  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Grain Size N/A Fine

L2501920-43 L2501920-44 L2501920-45 L2501920-46 L2491315-5 L2491315-6 L2501254-74 L2501254-76 L2501254-78 L2501254-50 L2501254-51 L2501254-52 L2501254-53 L2501254-67 L2501254-68 L2501254-69 L2501254-70 L2516510-3 L2516510-5 L2516510-6

Notes:
1 Alberta Environment and Parks (AEP). 2019. Alberta Tier 1 Soil and Groundwater Remediation Guidelines. Land Policy Branch, Policy and Planning Division. 198 pp. Referenced guidelines are for fine textured soils under Agricultural and Industrial land use.
NG - No guideline
BOLD - Exceeds Tier 1 agricultural guideline
BOLD - Exceeds Tier 1 industrial guideline
"-" Not analyzed
N/A - Not Applicable
Material Removed - Impacted material was excavated and landfilled. 

20-8D 20‐8F

Laboratory Identification Number

2019 Tier 1 
Agricultual 1

2019 Tier 1 
Industrial 1

20-8 20-8A 20-8B 20-8C
Parameter Unit
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Table 5: 2019 Soil Analytical Results - Boreholes 19-6 and 19-8

0-15 15-30 30-60 60-100 0-15 15-30 30-60 60-100
09/25/19 09/25/19 09/25/19 09/25/19 09/25/19 09/25/19 09/25/19 09/25/19

Metals
Antimony mg/kg 20 40 1.3 0.9 1.2 0.7 0.8 0.8 0.7 <0.2
Arsenic mg/kg 17 26 7.7 7.1 7.2 7.1 6.4 6.7 5.7 3.4
Barium mg/kg 750 2000 189 187 176 202 198 188 167 126
Beryllium mg/kg 5 8 0.5 0.4 0.5 0.5 0.5 0.5 0.4 0.6
Boron (saturated paste) mg/L 3.3 5 0.6 0.55 0.58 <0.5 <0.5 <0.5 <0.5 <0.5
Cadmium mg/kg 1.4 22 1.62 1.32 1.79 0.25 1.04 1.02 0.87 0.31
Chromium mg/kg 64 87 44 33.2 43.3 16.8 29.2 28.1 28.3 16.2
Chromium (hexavalent) mg/kg 0.4 1.4 0.06 0.1 0.05 0.09 <0.05 <0.05 <0.05 0.08
Cobalt mg/kg 20 300 9.4 16.4 9.4 10.6 8 9 7.6 4.5
Copper mg/kg 63 91 46.9 35.3 44.4 16.4 31.9 33 27.9 11
Lead mg/kg 70 600 86.6 69 88.1 11.2 52.6 52.5 45.6 8.2
Mercury mg/kg 6.6 50 0.13 0.09 0.1 <0.05 0.12 0.1 0.09 <0.05
Molybdenum mg/kg 4 40 10 7.4 8.6 <1 6.5 7.2 4.6 <1
Nickel mg/kg 45 89 55 40.7 51.5 23.2 42.8 41.3 38.5 13.4
Selenium mg/kg 1 2.9 0.8 0.8 0.8 0.6 0.6 0.6 0.5 0.5
Silver mg/kg 20 40 0.4 0.3 0.5 <0.1 0.3 0.3 0.2 <0.1
Thallium mg/kg 1 1 0.14 0.13 0.14 0.13 0.13 0.12 0.11 0.14
Tin mg/kg 5 300 2.8 2.2 3.2 <1 1.8 1.7 1.5 <1
Uranium mg/kg 23 300 0.9 0.8 0.8 0.8 0.8 0.9 1 1.6
Vanadium mg/kg 130 130 91.1 74.8 85 30.7 72.7 72 58.1 23.4
Zinc mg/kg 250 410 638 513 656 82 380 382 405 76
Polycyclic Aromatic Hydrocarbons (PAHs)
Naphthalene mg/kg 0.014 0.014 0.032 0.01 0.016 0.015 0.024 0.016 0.013 <0.01
Acenaphthylene mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Acenaphthene mg/kg 0.33 0.33 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Fluorene mg/kg 0.4 0.4 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Phenanthrene mg/kg 0.11 0.11 0.19 0.03 0.07 0.05 0.12 0.06 0.04 0.02
Anthracene mg/kg 1.3 1.3 0.068 0.005 0.016 0.009 0.047 0.012 0.009 0.005
Fluoranthene mg/kg 15.4 180 0.397 0.041 0.11 0.064 0.244 0.095 0.049 0.033
Pyrene mg/kg 7.7 30000 0.379 0.046 0.117 0.072 0.23 0.095 0.047 0.031
Benz(a)anthracene mg/kg 6.2 NG 0.26 0.02 0.05 0.03 0.15 0.06 0.03 0.02
Chrysene mg/kg 6.2 NG 0.34 <0.05 0.08 <0.05 0.2 0.07 <0.05 <0.05
Benzo(b+j)fluoranthene mg/kg 6.2 NG 0.49 <0.05 0.11 <0.05 0.28 0.12 <0.05 <0.05
Benzo(k)fluoranthene mg/kg 6.2 NG 0.18 <0.05 0.06 <0.05 0.09 <0.05 <0.05 <0.05
Benzo(a) pyrene mg/kg 0.6 72 0.35 <0.05 0.06 <0.05 0.17 0.07 <0.05 <0.05
Indeno(1,2,3-c,d)pyrene mg/kg NG NG 0.22 <0.05 <0.05 <0.05 0.13 0.05 <0.05 <0.05
Dibenz(a,h)anthracene mg/kg NG NG 0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Benzo(g,h,i)perylene mg/kg NG NG 0.21 <0.05 0.05 <0.05 0.1 0.05 <0.05 <0.05
Index of Additive Cancer Risk-Coarse N/A 1.0 1.0 0.294 0.003 0.078 0.013 0.154 0.031 0.014 0.003
Index of Additive Cancer Risk-Fine N/A 1.0 1.0 0.56 0.007 0.148 0.026 0.293 0.06 0.026 0.006
Carcinogenic PAHs (as B(a)P TPE) mg/kg 5.3 8.0 0.523 0.022 0.088 0.039 0.233 0.092 0.041 0.019
Particle Size
>75 µm % NG NG 47.9  -  -  - 42.5 40.8  -  - 
Grain Size N/A NG NG Fine-Grained  -  -  - Fine-Grained Fine-Grained  -  - 

1379633-5 1379633-6 1379633-7 1379633-8 1379633-9 1379633-10 1379633-11 1379633-12

Notes:

NG - No guideline
BOLD - Exceeds Tier 1 agricultural guideline
BOLD - Exceeds Tier 1 industrial guideline
"-" Not analyzed
N/A - Not Applicable
Material Removed - Impacted material was excavated and landfilled. 

1 Alberta Environment and Parks (AEP). 2019. Alberta Tier 1 Soil and Groundwater Remediation Guidelines. Land Policy Branch, Policy and Planning Division. 198 pp. 
   Referenced guidelines are for fine textured soils under Agricultural and Industrial land use.

19-6 19-8

Laboratory Identification Number

Parameter Unit
2019 Tier 1 

Agricultual 1
2019 Tier 1 
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Material Removed Material Removed
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Table 6: Historical Background Control Salinity and Metals Data - 1996 to 2019

2002
0-11 11-35 35-65 30 - 65 cm 0-5 5-30 30-60 0 - 15 cm 15 - 30 cm 30 - 60 cm 60 - 100 cm 0-5 5-45 45-70 0-15 15-50 75-100

Salinity
pH pH Units 6-8.5 6-8.5 7.4 5.2 7.6 - 5.6 5.9 7.9 5.5 6.6 7.9 8.4 6.3 7.7 8.0 5.5 6.8 7.9
Electrical Conductivity (EC) dS/m ** ** 0.97 4.64 1.57 - 0.7 3.22 9.54 3.41 6.24 6.63 10.4 0.99 2.2 7.09 0.95 0.84 3.78
Sodium Absorption Ratio (SAR) N/A ** ** 7.6 9.2 6.2 - 6.9 20.6 23.6 - - - - 4.9 17.1 16.1 7.3 7.2 10.3
Percent Saturation % NG NG 46 57 60 - 163 69 122 48 37 51 49 92 83 117 60 80 70
Calcium mg/kg NG NG 14.7 180.5 42.1 - 26.1 30.4 462.1 - - - - 36.9 29.9 408 13.2 24.0 134.7
Magnesium mg/kg NG NG 4.5 72.1 15.3 - 13.9 16.8 215.1 - - - - 16.8 18.2 207.7 5.1 7.8 68.9
Sodium mg/kg NG NG 85.7 433.8 142.1 - 217.3 471.1 2695.4 - - - - 135.4 438.9 1729.6 95.2 141.6 490.8
Potassium mg/kg NG NG <1.8 2.2 2.3 - 31.9 2.7 23.8 - - - - 18.0 9.7 22.9 <2.3 <3.1 2.7
Chloride mg/kg NG NG 6.5 4.0 36.2 - 28.9 7.3 17.3 - - - - 45.7 26.5 12.4 21.3 22.7 5.0
Sulfate (as SO4) mg/kg NG NG 24.3 525.4 94.3 - 73.2 338.5 2425 - - - - 51.6 267.4 1706.7 51 57.7 500.5
Sulfate (as S) mg/kg NG NG - - - - - - - - - - - - - - - - -
Moisture % NG NG - - - - - - - - - - - - - - - - -
Other
Cation Exchange Capacity (CEC) meq/100g NG NG 21.8 22.8 22.2 - 19.4 18.1 21.6 - - - - 27.6 25.8 18.6 20.5 26.8 18.1
Nitrate (as N) mg/kg NG NG - - - - - - - - - - - - - - - - -
Nitrate and Nitrite (as N) mg/kg NG NG - - - - - - - - - - - - - - - - -
Sulfur (Total) % NG NG - - - - 0.08 0.08 - - - - - - - -
Sulfur (Elemental) mg/kg 500 NG 53 34 94 - 29 28 2 35 44 - - - - - - - -
Total Organic Carbon (TOC) % NG NG 1.9 2.5 0.64 - 5.5 2.2 0.52 - - - - 5.4 1.3 0.42 5.6 1.2 0.31
Organic Matter % NG NG 2.3 4.8 1.4 - 8.6 3.6 0.89 - - - - 8.3 2.3 0.72 9.7 2.1 0.63
Metals
Antimony (Sb) mg/kg 20 40 - - - - - - - - - - - - - - - - -
Arsenic (As) mg/kg 17 26 - - - - - - - 4.6 5.8 - - - - - - - -
Barium (Ba) mg/kg 750 2000 213 188 282 - 120 184 297 138 241 - - - - - - - -
Barium (Ba) - Extractable mg/kg 260 - - - - - - - - - - - - - - - - - -
Beryllium (Be) mg/kg 5 8 - - - - - - - - - - - - - - - - -
Boron (B) - hot water soluble mg/kg 2 2 - <1 <1 <1 - <1 <1 <1 <1 <1 - - - - - - - -
Boron (B) - saturated paste 3 mg/L 3.3 5 - - - - - - - - - - - - - - - - -
Cadmium (Cd) mg/kg 1.4 22 <0.5 <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 - - - - - - - -
Hexavalent Chromium (Cr+6) mg/kg 0.4 87 - - - - - - - - - - - - - - - - -
Chromium (Cr), total mg/kg 64 1.4 9 7 10 - 6 8 9 8 8 - - - - - - - -
Cobalt (Co) mg/kg 20 300 38.9 17.3 27.1 - 26.2 30.9 35.9 16.3 25.3 - - - - - - - -
Copper (Cu) mg/kg 63 91 19 16 24 - 53 13 48 13 16 - - - - - - - -
Lead (Pb) mg/kg 70 600 - - - - - - - 0.01 0.04 - - - - - - - -
Mercury (Hg) mg/kg 6.6 50 - - - - - - - 552 367 - - - - - - - -
Molybdenum (Mo) mg/kg 4 40 30 17 33 - 16 20 33 13 20 - - - - - - - -
Nickel (Ni) mg/kg 45 89 9 9 100 11 15 8 10 7 12 - - - - - - - -
Selenium (Se) mg/kg 1 2.9 <5 <5 <5 - <5 <5 <5 <0.1 0.8 - - - - - - - -
Silver (Ag) mg/kg 20 40 - - - - - - - - - - - - - - -
Thallium (Tl) mg/kg 1 1 - - - - - - - <0.01 <0.01 - - - - - - - -
Tin (Sn) mg/kg 5 300 <1 <1 <1 - <1 <1 <1 <1 <1 - - - - - - - -
Uranium mg/kg 23 300 - - - - - - - - - - - - - - - - -
Vanadium (V) mg/kg 130 130 38 23 25 - 33 35 31 25 39 - - - - - - - -
Zinc (Zn) mg/kg 250 410 65.9 72.2 60.8 - 74.1 56.7 91.9 59.2 70.7 - - - - - - - -
Grain Size
>75µm % NG NG - - - - - - - - - - - - - - - - -
Grain Size N/A NG NG - - - - - - - - - - - - - - - - -
Soil Texture
Sand % NG NG 40.0 42.0 33.0 - 53.3 52.0 46.0 - - - - 27 26 40 37.0 22.0 40.0
Silt % NG NG 25.3 27.3 20.3 - 32.1 33.3 13.3 - - - - 38.3 29.3 23.3 36.3 36.3 27.3
Clay % NG NG 34.7 30.7 46.7 - 14.5 14.7 40.7 - - - - 34.7 44.7 36.7 26.7 41.7 32.7

Texture N/A NG NG Clay Loam Clay Loam Clay - Sandy Loam Loam Clay - - - - Clay Loam Clay Clay Loam Loam Clay Clay Loam

Notes:
1 Alberta Environment and Parks (AEP). 2019. Alberta Tier 1 Soil and Groundwater Remediation Guidelines. Land Policy Branch, Policy and Planning Division. 198 pp. 
   Referenced guidelines are for fine textured soils under agricultural land use. Good Fair Poor Unsuitable
2    Hot water soluble boron guideline from the 2014 Alberta Tier 1 Soil and Groundwater     Remediation Guidelines.  Method no longer in use. Topsoil
3  Saturated paste boron data shown for boreholes 14-1 and 14-2 was collected in 2019. EC (dS/m) <2 2 to 4 4 to 8 >8 7.38

  **  AENV.  2001.  Salt Contamination Assessment and Remediation Guidelines.  Pub. No.: T/606.      ISBN: 0-7785-1718-7 (On-Line Edition). SAR <4 4 to 8 8 to 12 >12 14.7
NG - No guideline Subsoil
BOLD - Exceeds Tier 1 agricultural guideline EC (dS/m) <3 3 to 5 5 to 10 >10 12.5
BOLD - Exceeds Tier 1 industrial guideline SAR <4 4 to 8 8 to 12 >12 37.2
"-" Not analyzed

96-S2
Parameter Unit

2019 Tier 1, 
Agricultural1

2019 Tier 1 
Industrial 1

96-S1 96-S3 96-S4
1996 1996 2001 1996 1996

Parameters **
Rating Categories Maximum 

Background
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Table 6: Historical Background Control Salinity and Metals Data - 1996 to 2019

0-15 23-30 41-60 60-100 0-15 15-25 30-60 72-100 0-15 23-35 38-60 60-100 0-15 16-28 30-60 60-85
Salinity
pH pH Units 6-8.5 6-8.5 5.5 5.4 7.3 7.5 5.6 6.6 7.8 8.1 4.7 7.4 8.0 8.2 5.1 5.1 6.0 7.6
Electrical Conductivity (EC) dS/m ** ** 0.24 0.19 0.60 1.24 7.38 8.53 5.79 2.96 0.37 4.27 10.4 10.8 0.34 0.26 0.38 1.62
Sodium Absorption Ratio (SAR) N/A ** ** 1.1 3.6 4.6 3.4 14.7 17.6 16.8 29.2 8.0 37.2 20.5 21.6 1.2 1.8 5.1 9.1
Percent Saturation % NG NG 52 49 75 89 95 68 68 103 63 74 52 82 61 43 48 50
Calcium mg/kg NG NG 10.9 2.7 15.6 81.4 414 308 171 26.3 3.7 17.6 232 392 21.8 9.2 6.1 28.3
Magnesium mg/kg NG NG 3.6 1.0 6.2 26.9 171 131 54.7 11.0 1.3 15.4 148 234 4.9 2.1 1.6 8.8
Sodium mg/kg NG NG 12 19 73 130 1380 1210 818 718 55 766 1170 1990 19 16 38 153
Potassium mg/kg NG NG 4 <1 3 7 25 12 7 <10 <1 <7 9 20 <1 <1 <1 <1
Chloride mg/kg NG NG 5 5 4 4 276 122 76 42 6 <1 <10 61 6 4 7 1
Sulfate (as SO4) mg/kg NG NG 6.9 5.8 23 162 1330 1210 721 462 44.2 1510 3560 6040 53.7 27.9 13.0 286
Sulfate (as S) mg/kg NG NG - - - - - - - - 14.7 502 1190 2010 17.9 9.3 4.4 95.2
Moisture % NG NG 13.2 13.5 19.4 20.4 27.0 21.7 16.0 14.6 9.71 9.19 7.56 11 9.37 5.42 7.41 7.44
Other
Cation Exchange Capacity (CEC) meq/100g NG NG 33 32 27 36 34 27 18 14 22 19 14 21 25 13 20 20
Nitrate (as N) mg/kg NG NG 2 <2 2 <2 <2 <2 <2 <2 2 <2 <2 2 <2 <2 <2 <2
Nitrate and Nitrite (as N) mg/kg NG NG  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 
Sulfur (Total) % NG NG 0.02 0.01 0.01 0.05 0.30 0.16 0.08 0.06 0.04 0.03 0.28 0.34 0.03 0.01 0.02 0.01
Sulfur (Elemental) mg/kg 500 NG <20 <20 <20 <20 20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Total Organic Carbon (TOC) % NG NG 2.92 0.68 0.56 0.45 5.85 1.84 0.33 0.16 3.71 1.09 0.48 0.36 3.84 0.89 0.66 0.44
Organic Matter % NG NG - - - - - - - - - - - - - - - -
Metals
Antimony (Sb) mg/kg 20 40 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Arsenic (As) mg/kg 17 26 5.6 7.8 9.4 12.2 5.3 6.9 6.6 6.4 3.5 6.0 6.4 9.2 4.2 4.6 6.1 6.5
Barium (Ba) mg/kg 750 2000 162 146 428 660 191 256 254 204 124 181 113 196 172 109 100 133
Barium (Ba) - Extractable mg/kg 260 - 35.4 26.8 36.4 20.6 3.8 2.5 4.3 7.1 29.0 5.5 1.4 1.3 43.4 28.5 24.5 12.6
Beryllium (Be) mg/kg 5 8 0.6 0.9 0.8 0.8 0.5 0.7 0.6 0.5 0.4 0.7 0.5 0.8 0.4 0.4 0.6 0.6
Boron (B) - hot water soluble mg/kg 2 2 - 1.1 0.8 0.6 0.7 4.4 4.1 1.6 1.0 1.04 0.63 0.61 0.63 1.11 0.5 0.76 0.41
Boron (B) - saturated paste 3 mg/L 3.3 5 - - - - - - - - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cadmium (Cd) mg/kg 1.4 22 0.29 0.06 0.19 0.15 0.58 0.43 0.35 0.22 0.22 0.18 0.12 0.13 0.26 0.06 0.05 0.07
Hexavalent Chromium (Cr+6) mg/kg 0.4 87 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Chromium (Cr), total mg/kg 64 1.4 19.7 31.7 28.7 27.7 18.0 24.0 26.9 24.7 10.3 20.7 13.8 16.2 12.9 14.1 19.5 17.9
Cobalt (Co) mg/kg 20 300 10.0 18.5 11.4 11.3 9.6 13.2 8.9 8.8 5.8 11.6 7.0 8.4 8.0 8.1 9.6 8.2
Copper (Cu) mg/kg 63 91 16 16 22 25 36 18 16 14 9.4 10.6 11.3 15.2 11.8 7.1 13.8 17.2
Lead (Pb) mg/kg 70 600 11.7 11.5 12.0 14.0 12.1 10.4 8.7 8.2 7.9 9.3 7.0 9.4 10.4 7.4 8.0 8.0
Mercury (Hg) mg/kg 6.6 50 0.03 0.05 0.06 0.07 0.06 0.04 0.04 0.04 0.02 0.03 0.04 0.03 0.03 <0.01 0.03 0.04
Molybdenum (Mo) mg/kg 4 40 <1 <1 <1 <1 <1 <1 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Nickel (Ni) mg/kg 45 89 16.8 22.1 35.3 28.8 22.2 26.6 27.3 26.2 8.5 19.3 21.1 22.3 15.7 12.8 20.8 24.8
Selenium (Se) mg/kg 1 2.9 0.4 0.8 0.3 <0.3 0.6 0.5 0.4 0.3 <0.3 0.7 0.6 0.7 0.6 0.4 0.6 0.8
Silver (Ag) mg/kg 20 40 0.3 0.2 0.2 0.1 0.6 0.3 0.2 0.2 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.1
Thallium (Tl) mg/kg 1 1 0.19 0.27 0.26 0.25 0.18 0.23 0.24 0.23 0.10 0.21 0.17 0.16 0.14 0.15 0.18 0.18
Tin (Sn) mg/kg 5 300 1 1 <1 <1 2 1 1 1 <1.0 <1.0 <1.0 <1.0 1.1 1.4 1.1 1.1
Uranium mg/kg 23 300 1.2 2.0 1.2 1.4 3.3 2.0 1.0 1.4 0.8 1.1 0.6 1.2 0.7 0.5 1.0 1.1
Vanadium (V) mg/kg 130 130 38.0 56.3 51.1 50.1 32.6 47.3 48.5 42.9 21.3 35.9 25.4 29.9 26.3 26.5 33.8 32
Zinc (Zn) mg/kg 250 410 68 58 65 74 89 70 62 49 60 65 40 55 57 39 46 48
Grain Size
>75µm % NG NG 32.8 34.1 15.5 14.6 29.9 32.1 25.2 34 32.7 22.8 49.3 38.8 33.7 35.9 41.2 40.3
Grain Size N/A NG NG Fine Fine Fine Fine Fine Fine Fine Fine Fine Fine Fine Fine Fine Fine Fine Fine
Soil Texture
Sand % NG NG 37.2 35.6 31.2 23.6 30.4 30.0 33.4 32.4 44.6 33.0 50.0 44.6 39.4 39.0 43.0 45.0
Silt % NG NG 39.2 28.4 23.2 23.8 37.6 34.4 30.6 36.6 39.4 36.4 22.4 18.8 38.6 37.4 23.8 24.4
Clay % NG NG 23.6 36.0 45.6 52.6 32.0 35.6 36.0 31.0 16.0 30.6 27.6 36.6 22.0 23.6 33.2 30.6

Texture N/A NG NG Loam Clay Loam Clay Clay Clay Loam Clay Loam Clay Loam Clay Loam Loam Clay Loam Sandy Clay 
Loam Clay Loam Loam Loam Clay Loam Sandy Clay 

Loam

Notes:
1 Alberta Environment and Parks (AEP). 2019. Alberta Tier 1 Soil and Groundwater Remediation Guidelines. Land Policy Branch, Policy and Planning Division. 198 pp. 
   Referenced guidelines are for fine textured soils under agricultural land use. Good Fair Poor Unsuitable
2    Hot water soluble boron guideline from the 2014 Alberta Tier 1 Soil and Groundwater     Remediation Guidelines.  Method no longer in use. Topsoil
3  Saturated paste boron data shown for boreholes 14-1 and 14-2 was collected in 2019. EC (dS/m) <2 2 to 4 4 to 8 >8 7.38

  **  AENV.  2001.  Salt Contamination Assessment and Remediation Guidelines.  Pub. No.: T/606.      ISBN: 0-7785-1718-7 (On-Line Edition). SAR <4 4 to 8 8 to 12 >12 14.7
NG - No guideline Subsoil
BOLD - Exceeds Tier 1 agricultural guideline EC (dS/m) <3 3 to 5 5 to 10 >10 12.5
BOLD - Exceeds Tier 1 industrial guideline SAR <4 4 to 8 8 to 12 >12 37.2
"-" Not analyzed

2019 Tier 1 
Industrial 1

Parameter Unit
2019 Tier 1, 
Agricultural1 2009

09-01 09-02 14-1 14-2
2009 2014 2014

Maximum 
BackgroundParameters **

Rating Categories
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Table 6: Historical Background Control Salinity and Metals Data - 1996 to 2019

0-13 15-30 45-60 60-100 0-18 18-30 45-60 80-100
09/19/19 09/19/19 09/19/19 09/19/19 09/19/19 09/19/19 09/19/19 09/19/19

Salinity
pH pH Units 6-8.5 6-8.5 4.6 6.9 8.1 8.5 5.0 6.6 7.7 7.8
Electrical Conductivity (EC) dS/m ** ** 0.31 2.73 11.1 9.77 0.75 3.11 12.5 8.29
Sodium Absorption Ratio (SAR) N/A ** ** 5.1 28.0 22.9 20.7 9.4 27.0 27.9 19.5
Percent Saturation % NG NG 85 126 71 95 64 74 54 78
Calcium mg/kg NG NG 6.0 21 361 450 8.7 21 275 369
Magnesium mg/kg NG NG 2.4 24 279 289 3.0 16 172 126
Sodium mg/kg NG NG 54 883 2010 2230 101 582 1770 1510
Potassium mg/kg NG NG 14 <13 13 16 1 <7 10 11
Chloride mg/kg NG NG 12 37 27 10 6 14 14 4
Sulfate (as SO4) mg/kg NG NG 56.4 1500 5910 6530 187 1140 4870 4330
Sulfate (as S) mg/kg NG NG  -  -  -  -  -  -  -  - 
Moisture % NG NG  -  -  -  -  -  -  -  - 
Other
Cation Exchange Capacity (CEC) meq/100g NG NG 29.1 27.0 18.0 18.0 25.0 21.0 16.0 14.0
Nitrate (as N) mg/kg NG NG  -  -  -  -  -  -  -  - 
Nitrate and Nitrite (as N) mg/kg NG NG <4 <6 <4 <5 <3 <4 5 <4
Sulfur (Total) % NG NG 0.07 0.08 1.52 0.33 0.08 0.03 0.38 0.16
Sulfur (Elemental) mg/kg 500 NG  -  -  -  -  -  -  -  - 
Total Organic Carbon (TOC) % NG NG 6.03 1.55 0.27 0.30 3.87 1.13 0.22 0.34
Organic Matter % NG NG - - - - - - - -
Metals
Antimony (Sb) mg/kg 20 40 <0.2 0.4 0.4 0.4 <0.2 0.2 0.4 0.4
Arsenic (As) mg/kg 17 26 4.0 6.2 5.8 5.6 4.2 5.8 6.1 4.8
Barium (Ba) mg/kg 750 2000 65 199 83 152 101 102 82 105
Barium (Ba) - Extractable mg/kg 260 -  -  -  -  -  -  -  -  - 
Beryllium (Be) mg/kg 5 8 0.3 0.7 0.5 0.5 0.3 0.5 0.4 0.4
Boron (B) - hot water soluble mg/kg 2 2 -  -  -  -  -  -  -  -  - 
Boron (B) - saturated paste 3 mg/L 3.3 5 0.11 <0.5 <0.5 <0.5 0.14 <0.5 <0.5 <0.5
Cadmium (Cd) mg/kg 1.4 22 0.18 0.16 0.13 0.17 0.24 0.08 0.16 0.18
Hexavalent Chromium (Cr+6) mg/kg 0.4 87 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chromium (Cr), total mg/kg 64 1.4 9.0 19.0 15.4 15.6 10.4 19.7 15.4 15.8
Cobalt (Co) mg/kg 20 300 3.5 8.8 7.2 7.2 5.9 8.1 6.7 6.0
Copper (Cu) mg/kg 63 91 11.6 15.3 14.5 13.7 9.3 10.1 13.6 11.7
Lead (Pb) mg/kg 70 600 7.3 7.2 6.8 7.1 8.1 6.6 5.7 5.7
Mercury (Hg) mg/kg 6.6 50 <0.05 <0.05 0.06 <0.05 <0.05 <0.05 0.06 <0.05
Molybdenum (Mo) mg/kg 4 40 1.8 <1 <1 <1 <1 <1 <1 <1
Nickel (Ni) mg/kg 45 89 7.4 18.9 27.6 20.9 9.8 16.8 27.1 19.8
Selenium (Se) mg/kg 1 2.9 <0.3 0.5 0.3 <0.3 0.5 1.0 <0.3 <0.3
Silver (Ag) mg/kg 20 40 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1
Thallium (Tl) mg/kg 1 1 0.09 0.15 0.17 0.14 0.10 0.14 0.14 0.12
Tin (Sn) mg/kg 5 300 <1 <1 <1 <1 <1 <1 <1 <1
Uranium mg/kg 23 300 0.7 2.3 1.1 1.3 1.0 1.4 0.7 0.9
Vanadium (V) mg/kg 130 130 23.5 28.5 20.7 20.2 22.6 27.7 22.5 19.3
Zinc (Zn) mg/kg 250 410 63 53 42 45 60 50 40 38
Grain Size
>75µm % NG NG 43.7 32.8 39.4 38.4 36.1 31.5 45.3 39.5
Grain Size N/A NG NG Fine Fine Fine Fine Fine Fine Fine Fine
Soil Texture
Sand % NG NG 45 38 47 42 44 39 58 47
Silt % NG NG 49 22 27 30 42 31 17 27
Clay % NG NG 6 40 26 28 14 30 25 26

Texture N/A NG NG Sandy Loam Clay Sandy Clay 
Loam Clay Loam Loam Clay Loam Sandy Clay 

Loam
Sandy Clay 

Loam

Notes:

Good Fair Poor Unsuitable
Topsoil
EC (dS/m) <2 2 to 4 4 to 8 >8 7.38
SAR <4 4 to 8 8 to 12 >12 14.7

3  Saturated paste boron data shown for boreholes 14-1 and 14-2 was collected in 2019. Subsoil
EC (dS/m) <3 3 to 5 5 to 10 >10 12.5
SAR <4 4 to 8 8 to 12 >12 37.2

NG - No guideline
BOLD - Exceeds Tier 1 agricultural guideline
BOLD - Exceeds Tier 1 industrial guideline
"-" Not analyzed

19-2
Parameter Unit

1 Alberta Environment and Parks (AEP). 2019. Alberta Tier 1 Soil and Groundwater Remediation 
   Guidelines. Land Policy Branch, Policy and Planning Division. 198 pp. 
   Referenced guidelines are for fine textured soils under agricultural land use.

2019 Tier 1, 
Agricultural1

2019 Tier 1 
Industrial 1

19-1

Parameters **
Rating Categories Maximum 

Background

2  Hot water soluble boron guideline from the 2014 Alberta Tier 1 Soil and Groundwater 
    Remediation Guidelines.  Method no longer in use.

 **  AENV.  2001.  Salt Contamination Assessment and Remediation Guidelines.  Pub. No.: T/606.  
    ISBN: 0-7785-1718-7 (On-Line Edition).
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Map Unit Soil Group Landform/Parent Material Soil Composition

CMO 4 Camrose Fine loamy brown till; undulating to slightly hummocky. Mostly well-drained, Black Solonetic (Solodized Solonetz and Solod) soils but 
including some Chernozemic soils and some Gleyed subgroups. 

CMO 5 Camrose Fine loamy brown till; undulating to slightly hummocky 
with numerous scattered depresssions.

Mostly well-drained, Black Solonetzic (Solodized Solonetz and Solod) soils 
with poorly-drained Humic Gleysols in scattered depressions; also includes 
some Chernozemic soils and Gleyed subgroups.

CMO 7 Camrose
Mostly fine loamy brown till of variable thickness with 
some gray till at the surface; undulating to slightly 
hummocky with numerous scattered depressions.

Mostly well-drained, Black Solonetzic (Solodized Solonetz and Solod) soils 
with poorly-drained Humic Gleysols in scattered depressions; also includes 
some Chernozemic soils and Gleyed subgroups.

HGT 1 Haight Fine clayey glaciolacustrine; level. Poorly drained Humic Gleysols.

HGT 2 Haight Fine clayey glaciolacustrine veneer of variable thickness 
with some till at the surface; undulating.

Poorly drained Humic Gleysols with some well and imperfectly drained Black 
Solonetzic and Chernozemic soils and some saline soils. 

HGT 3 Haight Fine clayey glaciolacustrine veneer; mapped in sinuous 
meltwater channels. 

Poorly drained Humic Gleysols with some well and imperfectly drained Black 
Solonetzic and Chernozemic soils and some saline soils. 
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The borehole representation are generalized material
descriptions obtained through cross-referencing 
of multiple logs, created by several parties.  
To facilitate consistent representation and 
interpolation between adjacent logs, materials
have been grouped acording to detailed description.
For full log descriptions, properties,less common
materials and distinctions between primary material 
types, please refer to the original logs. Geologic 
material was interpolated using 16 series borehole
data only, drilled by Tt EBA in Feb/March, 2016. 
A - K value obtained by Tetra Tech EBA, 2016.
B - K Value obtained by Moell and Associates, 1983.
Groundwater levels measured in June, 2016. 
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B - K Value obtained by Moell and Associates, 1983.
Groundwater levels measured in June, 2016. 
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Figure 9b

Groundwater Elevation Contours
Upper Bedrock Unit
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Figure 9c

Groundwater Elevation Contours
Middle Bedrock Unit
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Figure 9d

Groundwater Elevation Contours
Lower Bedrock Unit
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LIMITATIONS ON USE OF THIS DOCUMENT 
  

 

 1 
 

GEOENVIRONMENTAL 
 
1.1 USE OF DOCUMENT AND OWNERSHIP 

This document pertains to a specific site, a specific development, and 
a specific scope of work. The document may include plans, drawings, 
profiles and other supporting documents that collectively constitute the 
document (the “Professional Document”). 
The Professional Document is intended for the sole use of TETRA 
TECH’s Client (the “Client”) as specifically identified in the TETRA 
TECH Services Agreement or other Contractual Agreement entered 
into with the Client (either of which is termed the “Contract” herein). 
TETRA TECH does not accept any responsibility for the accuracy of 
any of the data, analyses, recommendations or other contents of the 
Professional Document when it is used or relied upon by any party 
other than the Client, unless authorized in writing by TETRA TECH.  
Any unauthorized use of the Professional Document is at the sole risk 
of the user. TETRA TECH accepts no responsibility whatsoever for any 
loss or damage where such loss or damage is alleged to be or, is in 
fact, caused by the unauthorized use of the Professional Document. 
Where TETRA TECH has expressly authorized the use of the 
Professional Document by a third party (an “Authorized Party”), 
consideration for such authorization is the Authorized Party’s 
acceptance of these Limitations on Use of this Document as well as 
any limitations on liability contained in the Contract with the Client (all 
of which is collectively termed the “Limitations on Liability”). The 
Authorized Party should carefully review both these Limitations on Use 
of this Document and the Contract prior to making any use of the 
Professional Document. Any use made of the Professional Document 
by an Authorized Party constitutes the Authorized Party’s express 
acceptance of, and agreement to, the Limitations on Liability. 
The Professional Document and any other form or type of data or 
documents generated by TETRA TECH during the performance of the 
work are TETRA TECH’s professional work product and shall remain 
the copyright property of TETRA TECH. 
The Professional Document is subject to copyright and shall not be 
reproduced either wholly or in part without the prior, written permission 
of TETRA TECH. Additional copies of the Document, if required, may 
be obtained upon request. 
1.2 ALTERNATIVE DOCUMENT FORMAT 

Where TETRA TECH submits electronic file and/or hard copy versions 
of the Professional Document or any drawings or other project-related 
documents and deliverables (collectively termed TETRA TECH’s 
“Instruments of Professional Service”), only the signed and/or sealed 
versions shall be considered final. The original signed and/or sealed 
electronic file and/or hard copy version archived by TETRA TECH shall 
be deemed to be the original. TETRA TECH will archive a protected 
digital copy of the original signed and/or sealed version for a period of 
10 years. 
Both electronic file and/or hard copy versions of TETRA TECH’s 
Instruments of Professional Service shall not, under any 
circumstances, be altered by any party except TETRA TECH. TETRA 
TECH’s Instruments of Professional Service will be used only and 
exactly as submitted by TETRA TECH. 
Electronic files submitted by TETRA TECH have been prepared and 
submitted using specific software and hardware systems. TETRA 
TECH makes no representation about the compatibility of these files 
with the Client’s current or future software and hardware systems. 
1.3 STANDARD OF CARE 

Services performed by TETRA TECH for the Professional Document 
have been conducted in accordance with the Contract, in a manner 

consistent with the level of skill ordinarily exercised by members of the 
profession currently practicing under similar conditions in the 
jurisdiction in which the services are provided. Professional judgment 
has been applied in developing the conclusions and/or 
recommendations provided in this Professional Document. No warranty 
or guarantee, express or implied, is made concerning the test results, 
comments, recommendations, or any other portion of the Professional 
Document. 
If any error or omission is detected by the Client or an Authorized Party, 
the error or omission must be immediately brought to the attention of 
TETRA TECH. 
1.4 DISCLOSURE OF INFORMATION BY CLIENT 

The Client acknowledges that it has fully cooperated with TETRA TECH 
with respect to the provision of all available information on the past, 
present, and proposed conditions on the site, including historical 
information respecting the use of the site. The Client further 
acknowledges that in order for TETRA TECH to properly provide the 
services contracted for in the Contract, TETRA TECH has relied upon 
the Client with respect to both the full disclosure and accuracy of any 
such information. 
1.5 INFORMATION PROVIDED TO TETRA TECH BY OTHERS 

During the performance of the work and the preparation of this 
Professional Document, TETRA TECH may have relied on information 
provided by persons other than the Client. 
While TETRA TECH endeavours to verify the accuracy of such 
information, TETRA TECH accepts no responsibility for the accuracy 
or the reliability of such information even where inaccurate or unreliable 
information impacts any recommendations, design or other 
deliverables and causes the Client or an Authorized Party loss or 
damage. 
1.6 GENERAL LIMITATIONS OF DOCUMENT 

This Professional Document is based solely on the conditions 
presented and the data available to TETRA TECH at the time the data 
were collected in the field or gathered from available databases. 
The Client, and any Authorized Party, acknowledges that the 
Professional Document is based on limited data and that the 
conclusions, opinions, and recommendations contained in the 
Professional Document are the result of the application of professional 
judgment to such limited data.  
The Professional Document is not applicable to any other sites, nor 
should it be relied upon for types of development other than those to 
which it refers. Any variation from the site conditions present, or 
variation in assumed conditions which might form the basis of design 
or recommendations as outlined in this report, at or on the development 
proposed as of the date of the Professional Document requires a 
supplementary investigation and assessment. 
TETRA TECH is neither qualified to, nor is it making, any 
recommendations with respect to the purchase, sale, investment or 
development of the property, the decisions on which are the sole 
responsibility of the Client. 
1.7 NOTIFICATION OF AUTHORITIES 

In certain instances, the discovery of hazardous substances or 
conditions and materials may require that regulatory agencies and 
other persons be informed and the client agrees that notification to such 
bodies or persons as required may be done by TETRA TECH in its 
reasonably exercised discretion. 
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 8EO2202581

:Amendment 1
:: LaboratoryClient Tetra Tech Canada Inc. Edmonton - Environmental

: :Contact Mark Fawcett Kieran TordoffAccount Manager

:: AddressAddress North Building 14940 123 Ave NW 
Edmonton AB Canada T5V 1B4 

9450 - 17 Avenue NW 
Edmonton AB Canada T6N 1M9

:Telephone 780 451 2130 :Telephone +1 780 413 5227
:Project SWM.SWOP04348-01 task 002 Date Samples Received : 19-Apr-2022 16:08
:PO ---- Date Analysis Commenced : 21-Apr-2022
:C-O-C number ---- Issue Date : 02-May-2022 07:50

Sampler : ----
Site : SE-09-05-17 W4M
Quote number : ----

39:No. of samples received
26:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:
l General Comments
l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 
Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.
Signatories Laboratory DepartmentPosition

Austin Wasylyshyn Lab Analyst Metals, Edmonton, Alberta
Dan Nguyen Team Leader - Inorganics Metals, Edmonton, Alberta
Joan Wu Lab Analyst Metals, Edmonton, Alberta
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Work Order :

:Client
EO2202581 Amendment 1

SWM.SWOP04348-01 task 002:Project
Tetra Tech Canada Inc.

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 
ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 
incorporate modifications to improve performance.
Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.
Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 
LOR: Limit of Reporting (detection limit). 

DescriptionUnit

mg/kg milligrams per kilogram

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 
as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
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Work Order :

:Client
EO2202581 Amendment 1

SWM.SWOP04348-01 task 002:Project
Tetra Tech Canada Inc.

Analytical Results

AR-CS3 30-50AR-CS3 5-20AR-CS2  30-50AR-CS2  5-20AR-CS1  5-20Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

18-Apr-2022 18-Apr-2022 18-Apr-2022 18-Apr-2022 18-Apr-2022 Client sampling date / time

EO2202581-006EO2202581-005EO2202581-004EO2202581-003EO2202581-001UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Metals

0.32 0.58mg/kg0.107440-36-0 0.430.400.45E440antimony
                         

7.08 8.83mg/kg0.107440-38-2 10.66.737.64E440arsenic
                         

194 191mg/kg0.507440-39-3 157222195E440barium
                         

0.54 0.58mg/kg0.107440-41-7 0.620.510.56E440beryllium
                         

0.236 0.187mg/kg0.0207440-43-9 0.1600.3720.413E440cadmium
                         

20.6 24.4mg/kg0.507440-47-3 25.026.025.8E440chromium
                         

9.13 8.72mg/kg0.107440-48-4 8.368.789.27E440cobalt
                         

14.6 18.0mg/kg0.507440-50-8 15.118.619.3E440copper
                         

10.1 9.42mg/kg0.507439-92-1 9.3419.120.8E440lead
                         

---- 0.0429mg/kg0.00507439-97-6 0.0312--------E510mercury
                         

1.53 0.90mg/kg0.107439-98-7 1.104.204.73E440molybdenum
                         

20.5 24.8mg/kg0.507440-02-0 22.923.225.1E440nickel
                         

0.70 0.33mg/kg0.207782-49-2 0.450.640.71E440selenium
                         

<0.10 0.10mg/kg0.107440-22-4 <0.100.120.12E440silver
                         

0.174 0.186mg/kg0.0507440-28-0 0.1540.1520.164E440thallium
                         

<2.0 <2.0mg/kg2.07440-31-5 <2.0<2.0<2.0E440tin
                         

0.924 1.08mg/kg0.0507440-61-1 1.130.7930.844E440uranium
                         

35.7 31.7mg/kg0.207440-62-2 33.644.748.1E440vanadium
                         

74.0 58.6mg/kg2.07440-66-6 60.3133145E440zinc
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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:Client
EO2202581 Amendment 1

SWM.SWOP04348-01 task 002:Project
Tetra Tech Canada Inc.

Analytical Results

AR-CS8 5-20AR-CS7 5-20AR-CS6 5-20AR-CS5 5-20AR-CS4 5-20Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

18-Apr-2022 18-Apr-2022 18-Apr-2022 18-Apr-2022 18-Apr-2022 Client sampling date / time

EO2202581-015EO2202581-013EO2202581-011EO2202581-009EO2202581-007UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Metals

0.36 0.25mg/kg0.107440-36-0 0.290.380.24E440antimony
                         

8.72 6.32mg/kg0.107440-38-2 6.779.016.47E440arsenic
                         

232 153mg/kg0.507440-39-3 168172233E440barium
                         

0.63 0.55mg/kg0.107440-41-7 0.580.620.54E440beryllium
                         

0.237 0.186mg/kg0.0207440-43-9 0.2000.2340.316E440cadmium
                         

24.6 23.3mg/kg0.507440-47-3 19.919.023.8E440chromium
                         

10.4 7.72mg/kg0.107440-48-4 8.218.698.40E440cobalt
                         

18.0 13.9mg/kg0.507440-50-8 14.717.017.6E440copper
                         

11.9 8.05mg/kg0.507439-92-1 7.989.878.62E440lead
                         

2.18 1.31mg/kg0.107439-98-7 2.183.881.04E440molybdenum
                         

24.4 19.4mg/kg0.507440-02-0 20.521.920.7E440nickel
                         

0.79 0.65mg/kg0.207782-49-2 0.690.690.51E440selenium
                         

<0.10 <0.10mg/kg0.107440-22-4 <0.10<0.10<0.10E440silver
                         

0.182 0.145mg/kg0.0507440-28-0 0.1580.1630.154E440thallium
                         

<2.0 <2.0mg/kg2.07440-31-5 <2.0<2.0<2.0E440tin
                         

0.883 0.746mg/kg0.0507440-61-1 0.7920.8710.728E440uranium
                         

44.6 31.5mg/kg0.207440-62-2 34.236.635.6E440vanadium
                         

82.4 58.0mg/kg2.07440-66-6 57.471.683.9E440zinc
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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:Client
EO2202581 Amendment 1

SWM.SWOP04348-01 task 002:Project
Tetra Tech Canada Inc.

Analytical Results

AR-CS13 5-20AR-CS11 5-20AR-CS10 30-50AR-CS10 5-20AR-CS9 5-20Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

18-Apr-2022 18-Apr-2022 18-Apr-2022 18-Apr-2022 18-Apr-2022 Client sampling date / time

EO2202581-023EO2202581-021EO2202581-020EO2202581-019EO2202581-017UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Metals

0.36 0.45mg/kg0.107440-36-0 0.430.140.21E440antimony
                         

7.38 7.92mg/kg0.107440-38-2 7.634.945.70E440arsenic
                         

159 182mg/kg0.507440-39-3 204112174E440barium
                         

0.51 0.69mg/kg0.107440-41-7 0.550.330.44E440beryllium
                         

0.199 0.215mg/kg0.0207440-43-9 0.2710.1960.155E440cadmium
                         

19.5 31.8mg/kg0.507440-47-3 28.612.519.7E440chromium
                         

8.88 8.63mg/kg0.107440-48-4 11.54.327.91E440cobalt
                         

16.1 19.2mg/kg0.507440-50-8 17.811.312.1E440copper
                         

8.72 8.44mg/kg0.507439-92-1 12.96.817.16E440lead
                         

---- 0.0535mg/kg0.00507439-97-6 ------------E510mercury
                         

1.04 0.71mg/kg0.107439-98-7 3.320.821.03E440molybdenum
                         

22.5 33.7mg/kg0.507440-02-0 28.310.313.4E440nickel
                         

0.30 0.75mg/kg0.207782-49-2 0.440.451.05E440selenium
                         

<0.10 0.13mg/kg0.107440-22-4 <0.10<0.10<0.10E440silver
                         

0.169 0.198mg/kg0.0507440-28-0 0.1630.1040.130E440thallium
                         

<2.0 <2.0mg/kg2.07440-31-5 <2.0<2.0<2.0E440tin
                         

0.909 0.874mg/kg0.0507440-61-1 0.8760.6281.13E440uranium
                         

31.5 35.6mg/kg0.207440-62-2 34.625.029.8E440vanadium
                         

60.9 54.2mg/kg2.07440-66-6 85.159.156.9E440zinc
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Work Order :

:Client
EO2202581 Amendment 1

SWM.SWOP04348-01 task 002:Project
Tetra Tech Canada Inc.

Analytical Results

AR-CS18 30-50AR-CS18 5-20AR-CS15 5-20AR-CS14 30-50AR-CS14 5-20Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

18-Apr-2022 18-Apr-2022 18-Apr-2022 18-Apr-2022 18-Apr-2022 Client sampling date / time

EO2202581-030EO2202581-029EO2202581-027EO2202581-026EO2202581-025UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Metals

2.17 0.38mg/kg0.107440-36-0 0.131.790.40E440antimony
                         

9.81 7.27mg/kg0.107440-38-2 3.248.419.62E440arsenic
                         

265 228mg/kg0.507440-39-3 132249242E440barium
                         

0.47 0.58mg/kg0.107440-41-7 0.290.400.67E440beryllium
                         

3.78 0.349mg/kg0.0207440-43-9 0.1262.180.344E440cadmium
                         

88.1 24.0mg/kg0.507440-47-3 13.458.628.1E440chromium
                         

12.8 9.19mg/kg0.107440-48-4 3.2113.310.5E440cobalt
                         

85.7 17.2mg/kg0.507440-50-8 5.5670.317.8E440copper
                         

217 15.7mg/kg0.507439-92-1 4.161398.67E440lead
                         

---- ----mg/kg0.00507439-97-6 0.0129----0.0418E510mercury
                         

15.2 3.07mg/kg0.107439-98-7 0.3913.50.68E440molybdenum
                         

99.4 24.3mg/kg0.507440-02-0 7.2752.526.4E440nickel
                         

0.95 0.64mg/kg0.207782-49-2 0.370.630.65E440selenium
                         

0.83 <0.10mg/kg0.107440-22-4 <0.100.580.10E440silver
                         

0.138 0.154mg/kg0.0507440-28-0 0.0900.1360.199E440thallium
                         

5.6 <2.0mg/kg2.07440-31-5 <2.04.2<2.0E440tin
                         

0.795 0.767mg/kg0.0507440-61-1 0.8090.7520.789E440uranium
                         

186 43.0mg/kg0.207440-62-2 17.455.146.7E440vanadium
                         

1500 114mg/kg2.07440-66-6 37.386557.5E440zinc
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Work Order :

:Client
EO2202581 Amendment 1

SWM.SWOP04348-01 task 002:Project
Tetra Tech Canada Inc.

Analytical Results

21-8 5-2021-6S 5-20AR-CS22 5-20AR-CS21 5-20AR-CS19 5-20Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

18-Apr-2022 18-Apr-2022 18-Apr-2022 18-Apr-2022 18-Apr-2022 Client sampling date / time

EO2202581-038EO2202581-036EO2202581-035EO2202581-033EO2202581-031UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Metals

0.38 0.34mg/kg0.107440-36-0 0.380.390.22E440antimony
                         

6.74 6.25mg/kg0.107440-38-2 9.397.116.06E440arsenic
                         

182 167mg/kg0.507440-39-3 213159144E440barium
                         

0.49 0.48mg/kg0.107440-41-7 0.660.500.42E440beryllium
                         

0.368 0.351mg/kg0.0207440-43-9 0.2520.2540.242E440cadmium
                         

25.6 24.5mg/kg0.507440-47-3 32.838.116.0E440chromium
                         

8.17 7.51mg/kg0.107440-48-4 10.08.955.51E440cobalt
                         

19.3 17.6mg/kg0.507440-50-8 19.516.613.7E440copper
                         

15.8 15.0mg/kg0.507439-92-1 12.513.05.35E440lead
                         

1.84 1.94mg/kg0.107439-98-7 1.373.750.51E440molybdenum
                         

28.6 25.7mg/kg0.507440-02-0 32.029.915.8E440nickel
                         

0.47 0.52mg/kg0.207782-49-2 0.320.440.42E440selenium
                         

0.11 0.11mg/kg0.107440-22-4 0.11<0.10<0.10E440silver
                         

0.150 0.136mg/kg0.0507440-28-0 0.1860.1510.128E440thallium
                         

<2.0 <2.0mg/kg2.07440-31-5 <2.0<2.0<2.0E440tin
                         

1.35 1.33mg/kg0.0507440-61-1 1.180.7651.48E440uranium
                         

42.0 39.2mg/kg0.207440-62-2 34.633.831.3E440vanadium
                         

126 117mg/kg2.07440-66-6 89.684.254.3E440zinc
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Work Order :

:Client
EO2202581 Amendment 1

SWM.SWOP04348-01 task 002:Project
Tetra Tech Canada Inc.

Analytical Results

----------------Duplicate 1Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

----------------18-Apr-2022 Client sampling date / time

--------------------------------EO2202581-040UnitLORCAS NumberAnalyte Method

Result ---- ---- ---- ----

Metals

0.38 ----mg/kg0.107440-36-0 ------------E440antimony
                         

7.63 ----mg/kg0.107440-38-2 ------------E440arsenic
                         

215 ----mg/kg0.507440-39-3 ------------E440barium
                         

0.61 ----mg/kg0.107440-41-7 ------------E440beryllium
                         

0.344 ----mg/kg0.0207440-43-9 ------------E440cadmium
                         

26.0 ----mg/kg0.507440-47-3 ------------E440chromium
                         

10.2 ----mg/kg0.107440-48-4 ------------E440cobalt
                         

18.3 ----mg/kg0.507440-50-8 ------------E440copper
                         

15.5 ----mg/kg0.507439-92-1 ------------E440lead
                         

2.81 ----mg/kg0.107439-98-7 ------------E440molybdenum
                         

24.7 ----mg/kg0.507440-02-0 ------------E440nickel
                         

0.75 ----mg/kg0.207782-49-2 ------------E440selenium
                         

0.11 ----mg/kg0.107440-22-4 ------------E440silver
                         

0.156 ----mg/kg0.0507440-28-0 ------------E440thallium
                         

<2.0 ----mg/kg2.07440-31-5 ------------E440tin
                         

0.809 ----mg/kg0.0507440-61-1 ------------E440uranium
                         

41.1 ----mg/kg0.207440-62-2 ------------E440vanadium
                         

114 ----mg/kg2.07440-66-6 ------------E440zinc
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : EO2202581 Page : 1 of 8

:Amendment 1

:: LaboratoryClient Edmonton - EnvironmentalTetra Tech Canada Inc.

: Mark Fawcett Account Manager : Kieran TordoffContact
Address : North Building 14940 123 Ave NW

Edmonton AB Canada T5V 1B4
Address : 9450 - 17 Avenue NW

Edmonton, Alberta Canada T6N 1M9
Telephone : +1 780 413 5227Telephone : 780 451 2130

:Project SWM.SWOP04348-01 task 002 Date Samples Received : 19-Apr-2022 16:08
Issue Date : 02-May-2022 07:50----PO :

C-O-C number ----:
----:Sampler

:Site SE-09-05-17 W4M
Quote number : ----
No. of samples received : 39

26:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers

Outliers : Quality Control Samples

l  No Method Blank value outliers occur.
l  No Duplicate outliers occur.
l  No Laboratory Control Sample (LCS) outliers occur
l  No Matrix Spike outliers occur.
l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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:Client
EO2202581 Amendment 1
Tetra Tech Canada Inc.
SWM.SWOP04348-01 task 002:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 
Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 
are added (refer to COA).
If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 
when interpreting results.
Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.
Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Metals : Mercury in Soil/Solid by CVAAS

LDPE bag

AR-CS10 30-50 27-Apr-202227-Apr-202218-Apr-2022E510 ---- ---- 28 days 9 days ü

Metals : Mercury in Soil/Solid by CVAAS

LDPE bag

AR-CS14 30-50 27-Apr-202227-Apr-202218-Apr-2022E510 ---- ---- 28 days 9 days ü

Metals : Mercury in Soil/Solid by CVAAS

LDPE bag

AR-CS18 30-50 27-Apr-202227-Apr-202218-Apr-2022E510 ---- ---- 28 days 9 days ü

Metals : Mercury in Soil/Solid by CVAAS

LDPE bag

AR-CS2  30-50 27-Apr-202227-Apr-202218-Apr-2022E510 ---- ---- 28 days 9 days ü

Metals : Mercury in Soil/Solid by CVAAS

LDPE bag

AR-CS3 30-50 27-Apr-202227-Apr-202218-Apr-2022E510 ---- ---- 28 days 9 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

21-6S 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS1  5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS10 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS11 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS13 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS14 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS15 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS18 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS19 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS2  5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS21 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS22 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS3 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS4 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS5 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS6 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS7 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS8 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS9 5-20 21-Apr-202221-Apr-202218-Apr-2022E440 ---- ---- 180 
days

3 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

21-8 5-20 24-Apr-202223-Apr-202218-Apr-2022E440 ---- ---- 180 
days

6 days ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

Duplicate 1 24-Apr-202223-Apr-202218-Apr-2022E440 ---- ---- 180 
days

6 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS10 30-50 27-Apr-202227-Apr-202218-Apr-2022E440 ---- ---- 180 
days

9 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS14 30-50 27-Apr-202227-Apr-202218-Apr-2022E440 ---- ---- 180 
days

9 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS18 30-50 27-Apr-202227-Apr-202218-Apr-2022E440 ---- ---- 180 
days

9 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS2  30-50 27-Apr-202227-Apr-202218-Apr-2022E440 ---- ---- 180 
days

9 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS3 30-50 27-Apr-202227-Apr-202218-Apr-2022E440 ---- ---- 180 
days

9 days ü

Legend & Qualifier Definitions

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 
should be greater than or equal to the expected frequency.

Matrix: Soil/Solid Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type
QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)
1 6 üMercury in Soil/Solid by CVAAS E510 469216 5.016.6
3 29 üMetals in Soil/Solid by CRC ICPMS E440 463911 5.010.3

Laboratory Control Samples (LCS)
2 6 üMercury in Soil/Solid by CVAAS E510 469216 10.033.3
6 29 üMetals in Soil/Solid by CRC ICPMS E440 463911 10.020.6

Method Blanks (MB)
1 6 üMercury in Soil/Solid by CVAAS E510 469216 5.016.6
3 29 üMetals in Soil/Solid by CRC ICPMS E440 463911 5.010.3
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 
Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

This method is intended to liberate metals that may be environmentally available . 
Samples are dried, then sieved through a 2 mm sieve, and digested with HNO3 and HCl. 

Dependent on sample matrix, some metals may be only partially recovered, including Al, 
Ba, Be, Cr, Sr, Ti, Tl, V, W, and Zr.  Silicate minerals are not solubilized.  Volatile forms 
of sulfur (including sulfide) may not be captured, as they may be lost during sampling, 
storage, or digestion. This method does not adequately recover elemental sulfur, and is 
unsuitable for assessment of elemental sulfur standards or guidelines.

Analysis is by Collision/Reaction Cell ICPMS.

Metals in Soil/Solid by CRC ICPMS E440 Soil/Solid

Edmonton - 
Environmental

EPA 6020B (mod)

Samples are dried, then sieved through a 2 mm sieve, and digested with HNO3 and HCl, 
followed by CVAAS analysis.

Mercury in Soil/Solid by CVAAS E510 Soil/Solid

Edmonton - 
Environmental

EPA 200.2/1631 
Appendix (mod)

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Samples are dried, then sieved through a 2 mm sieve, and digested with HNO3 and HCl. 
This method is intended to liberate metals that may be environmentally available.

Digestion for Metals and Mercury EP440 Soil/Solid

Edmonton - 
Environmental

EPA 200.2 (mod)
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Sampler : ----
Site : SE-09-05-17 W4M
Quote number : ----
No. of samples received 39:
No. of samples analysed : 26

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Quality Control Report contains the following information:
l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits
l Matrix Spike (MS) Report; Recovery and Acceptance Limits
l    Reference Material (RM) Report; Recovery and Acceptance Limits
l    Method Blank (MB) Report; Recovery and Acceptance Limits
l    Laboratory Control Sample (LCS) Report; Recovery and Acceptance Limits
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 
met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 
report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 
summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.
CAS Number = Chemical Abstracts Services number is a unique identifier assigned to discrete substances. 
DQO = Data Quality Objective.
LOR = Limit of Reporting (detection limit). 
RPD = Relative Percentage Difference
#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 
Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 
times the LOR (cut-off is test specific).

Sub-Matrix: Soil/Solid Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Metals  (QC Lot: 463911)

antimony 7440-36-0 mg/kg 0.40 0.30 0.10 Diff <2x LORAnonymous EO2202576-001 E440 ----0.10

arsenic 7440-38-2 mg/kg 6.68 6.23 6.90% 30%E440 ----0.10

barium 7440-39-3 mg/kg 169 165 2.76% 40%E440 ----0.50

beryllium 7440-41-7 mg/kg 0.40 0.38 0.02 Diff <2x LORE440 ----0.10

cadmium 7440-43-9 mg/kg 0.177 0.182 2.75% 30%E440 ----0.020

chromium 7440-47-3 mg/kg 15.5 13.4 15.1% 30%E440 ----0.50

cobalt 7440-48-4 mg/kg 7.00 6.90 1.44% 30%E440 ----0.10

copper 7440-50-8 mg/kg 11.6 10.8 7.08% 30%E440 ----0.50

lead 7439-92-1 mg/kg 6.73 6.35 5.84% 40%E440 ----0.50

molybdenum 7439-98-7 mg/kg 0.69 0.62 10.9% 40%E440 ----0.10

nickel 7440-02-0 mg/kg 17.6 16.2 8.28% 30%E440 ----0.50

selenium 7782-49-2 mg/kg <0.20 <0.20 0 Diff <2x LORE440 ----0.20

silver 7440-22-4 mg/kg <0.10 <0.10 0 Diff <2x LORE440 ----0.10

thallium 7440-28-0 mg/kg 0.160 0.156 0.004 Diff <2x LORE440 ----0.050

tin 7440-31-5 mg/kg <2.0 <2.0 0 Diff <2x LORE440 ----2.0

uranium 7440-61-1 mg/kg 0.960 0.904 5.99% 30%E440 ----0.050

vanadium 7440-62-2 mg/kg 25.8 23.2 10.6% 30%E440 ----0.20

zinc 7440-66-6 mg/kg 47.1 43.5 7.92% 30%E440 ----2.0

Metals  (QC Lot: 466015)

antimony 7440-36-0 mg/kg 0.53 0.42 0.11 Diff <2x LORAnonymous EO2202579-001 E440 ----0.10

arsenic 7440-38-2 mg/kg 9.74 7.78 22.5% 30%E440 ----0.10

barium 7440-39-3 mg/kg 211 167 23.5% 40%E440 ----0.50

beryllium 7440-41-7 mg/kg 0.57 0.46 0.10 Diff <2x LORE440 ----0.10

cadmium 7440-43-9 mg/kg 0.285 0.247 14.4% 30%E440 ----0.020

chromium 7440-47-3 mg/kg 20.4 16.2 23.0% 30%E440 ----0.50

cobalt 7440-48-4 mg/kg 7.94 6.43 21.0% 30%E440 ----0.10

copper 7440-50-8 mg/kg 15.1 12.2 20.9% 30%E440 ----0.50

lead 7439-92-1 mg/kg 34.2 28.5 17.9% 40%E440 ----0.50

molybdenum 7439-98-7 mg/kg 0.78 0.61 23.7% 40%E440 ----0.10

nickel 7440-02-0 mg/kg 21.2 17.5 19.4% 30%E440 ----0.50

selenium 7782-49-2 mg/kg 0.21 <0.20 0.006 Diff <2x LORE440 ----0.20

silver 7440-22-4 mg/kg 0.15 0.12 0.03 Diff <2x LORE440 ----0.10
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Sub-Matrix: Soil/Solid Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Metals  (QC Lot: 466015)  - continued

thallium 7440-28-0 mg/kg 0.160 0.135 0.026 Diff <2x LORAnonymous EO2202579-001 E440 ----0.050

tin 7440-31-5 mg/kg <2.0 <2.0 0 Diff <2x LORE440 ----2.0

uranium 7440-61-1 mg/kg 1.56 1.27 21.0% 30%E440 ----0.050

vanadium 7440-62-2 mg/kg 24.2 19.5 21.3% 30%E440 ----0.20

zinc 7440-66-6 mg/kg 153 131 15.3% 30%E440 ----2.0

Metals  (QC Lot: 469216)

mercury 7439-97-6 mg/kg 0.0429 0.0421 1.96% 40%AR-CS2  30-50 EO2202581-004 E510 ----0.0050

Metals  (QC Lot: 469217)

antimony 7440-36-0 mg/kg 0.58 0.52 0.06 Diff <2x LORAR-CS2  30-50 EO2202581-004 E440 ----0.10

arsenic 7440-38-2 mg/kg 8.83 8.94 1.28% 30%E440 ----0.10

barium 7440-39-3 mg/kg 191 196 2.50% 40%E440 ----0.50

beryllium 7440-41-7 mg/kg 0.58 0.54 0.03 Diff <2x LORE440 ----0.10

cadmium 7440-43-9 mg/kg 0.187 0.190 1.66% 30%E440 ----0.020

chromium 7440-47-3 mg/kg 24.4 28.6 15.6% 30%E440 ----0.50

cobalt 7440-48-4 mg/kg 8.72 8.81 1.08% 30%E440 ----0.10

copper 7440-50-8 mg/kg 18.0 18.0 0.0345% 30%E440 ----0.50

lead 7439-92-1 mg/kg 9.42 9.31 1.20% 40%E440 ----0.50

molybdenum 7439-98-7 mg/kg 0.90 0.93 3.26% 40%E440 ----0.10

nickel 7440-02-0 mg/kg 24.8 26.4 6.38% 30%E440 ----0.50

selenium 7782-49-2 mg/kg 0.33 0.39 0.06 Diff <2x LORE440 ----0.20

silver 7440-22-4 mg/kg 0.10 0.11 0.005 Diff <2x LORE440 ----0.10

thallium 7440-28-0 mg/kg 0.186 0.203 0.017 Diff <2x LORE440 ----0.050

tin 7440-31-5 mg/kg <2.0 <2.0 0 Diff <2x LORE440 ----2.0

uranium 7440-61-1 mg/kg 1.08 1.04 3.38% 30%E440 ----0.050

vanadium 7440-62-2 mg/kg 31.7 32.4 2.14% 30%E440 ----0.20

zinc 7440-66-6 mg/kg 58.6 58.0 0.977% 30%E440 ----2.0
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 
contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Soil/Solid

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Metals  (QCLot: 463911)

antimony 7440-36-0 E440 0.1 mg/kg <0.10 ----

arsenic 7440-38-2 E440 0.1 mg/kg <0.10 ----

barium 7440-39-3 E440 0.5 mg/kg <0.50 ----

beryllium 7440-41-7 E440 0.1 mg/kg <0.10 ----

cadmium 7440-43-9 E440 0.02 mg/kg <0.020 ----

chromium 7440-47-3 E440 0.5 mg/kg <0.50 ----

cobalt 7440-48-4 E440 0.1 mg/kg <0.10 ----

copper 7440-50-8 E440 0.5 mg/kg <0.50 ----

lead 7439-92-1 E440 0.5 mg/kg <0.50 ----

molybdenum 7439-98-7 E440 0.1 mg/kg <0.10 ----

nickel 7440-02-0 E440 0.5 mg/kg <0.50 ----

selenium 7782-49-2 E440 0.2 mg/kg <0.20 ----

silver 7440-22-4 E440 0.1 mg/kg <0.10 ----

thallium 7440-28-0 E440 0.05 mg/kg <0.050 ----

tin 7440-31-5 E440 2 mg/kg <2.0 ----

uranium 7440-61-1 E440 0.05 mg/kg <0.050 ----

vanadium 7440-62-2 E440 0.2 mg/kg <0.20 ----

zinc 7440-66-6 E440 2 mg/kg <2.0 ----

Metals  (QCLot: 466015)

antimony 7440-36-0 E440 0.1 mg/kg <0.10 ----

arsenic 7440-38-2 E440 0.1 mg/kg <0.10 ----

barium 7440-39-3 E440 0.5 mg/kg <0.50 ----

beryllium 7440-41-7 E440 0.1 mg/kg <0.10 ----

cadmium 7440-43-9 E440 0.02 mg/kg <0.020 ----

chromium 7440-47-3 E440 0.5 mg/kg <0.50 ----

cobalt 7440-48-4 E440 0.1 mg/kg <0.10 ----

copper 7440-50-8 E440 0.5 mg/kg <0.50 ----

lead 7439-92-1 E440 0.5 mg/kg <0.50 ----

molybdenum 7439-98-7 E440 0.1 mg/kg <0.10 ----

nickel 7440-02-0 E440 0.5 mg/kg <0.50 ----

selenium 7782-49-2 E440 0.2 mg/kg <0.20 ----

silver 7440-22-4 E440 0.1 mg/kg <0.10 ----

thallium 7440-28-0 E440 0.05 mg/kg <0.050 ----
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Sub-Matrix: Soil/Solid

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Metals  (QCLot: 466015)  - continued

tin 7440-31-5 E440 2 mg/kg <2.0 ----

uranium 7440-61-1 E440 0.05 mg/kg <0.050 ----

vanadium 7440-62-2 E440 0.2 mg/kg <0.20 ----

zinc 7440-66-6 E440 2 mg/kg <2.0 ----

Metals  (QCLot: 469216)

mercury 7439-97-6 E510 0.005 mg/kg <0.0050 ----

Metals  (QCLot: 469217)

antimony 7440-36-0 E440 0.1 mg/kg <0.10 ----

arsenic 7440-38-2 E440 0.1 mg/kg <0.10 ----

barium 7440-39-3 E440 0.5 mg/kg <0.50 ----

beryllium 7440-41-7 E440 0.1 mg/kg <0.10 ----

cadmium 7440-43-9 E440 0.02 mg/kg <0.020 ----

chromium 7440-47-3 E440 0.5 mg/kg <0.50 ----

cobalt 7440-48-4 E440 0.1 mg/kg <0.10 ----

copper 7440-50-8 E440 0.5 mg/kg <0.50 ----

lead 7439-92-1 E440 0.5 mg/kg <0.50 ----

molybdenum 7439-98-7 E440 0.1 mg/kg <0.10 ----

nickel 7440-02-0 E440 0.5 mg/kg <0.50 ----

selenium 7782-49-2 E440 0.2 mg/kg <0.20 ----

silver 7440-22-4 E440 0.1 mg/kg <0.10 ----

thallium 7440-28-0 E440 0.05 mg/kg <0.050 ----

tin 7440-31-5 E440 2 mg/kg <2.0 ----

uranium 7440-61-1 E440 0.05 mg/kg <0.050 ----

vanadium 7440-62-2 E440 0.2 mg/kg <0.20 ----

zinc 7440-66-6 E440 2 mg/kg <2.0 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 
results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Soil/Solid Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Metals  (QCLot: 463911)
antimony 7440-36-0 E440 0.1 mg/kg 94.0100 mg/kg 12080.0 ----

arsenic 7440-38-2 E440 0.1 mg/kg 101100 mg/kg 12080.0 ----

barium 7440-39-3 E440 0.5 mg/kg 10025 mg/kg 12080.0 ----

beryllium 7440-41-7 E440 0.1 mg/kg 94.610 mg/kg 12080.0 ----

cadmium 7440-43-9 E440 0.02 mg/kg 93.110 mg/kg 12080.0 ----

chromium 7440-47-3 E440 0.5 mg/kg 96.625 mg/kg 12080.0 ----

cobalt 7440-48-4 E440 0.1 mg/kg 98.825 mg/kg 12080.0 ----

copper 7440-50-8 E440 0.5 mg/kg 10025 mg/kg 12080.0 ----

lead 7439-92-1 E440 0.5 mg/kg 97.850 mg/kg 12080.0 ----

molybdenum 7439-98-7 E440 0.1 mg/kg 10025 mg/kg 12080.0 ----

nickel 7440-02-0 E440 0.5 mg/kg 96.550 mg/kg 12080.0 ----

selenium 7782-49-2 E440 0.2 mg/kg 104100 mg/kg 12080.0 ----

silver 7440-22-4 E440 0.1 mg/kg 87.610 mg/kg 12080.0 ----

thallium 7440-28-0 E440 0.05 mg/kg 95.1100 mg/kg 12080.0 ----

tin 7440-31-5 E440 2 mg/kg 93.750 mg/kg 12080.0 ----

uranium 7440-61-1 E440 0.05 mg/kg 1010.5 mg/kg 12080.0 ----

vanadium 7440-62-2 E440 0.2 mg/kg 10150 mg/kg 12080.0 ----

zinc 7440-66-6 E440 2 mg/kg 94.850 mg/kg 12080.0 ----

Metals  (QCLot: 466015)
antimony 7440-36-0 E440 0.1 mg/kg 104100 mg/kg 12080.0 ----

arsenic 7440-38-2 E440 0.1 mg/kg 109100 mg/kg 12080.0 ----

barium 7440-39-3 E440 0.5 mg/kg 10725 mg/kg 12080.0 ----

beryllium 7440-41-7 E440 0.1 mg/kg 10410 mg/kg 12080.0 ----

cadmium 7440-43-9 E440 0.02 mg/kg 99.310 mg/kg 12080.0 ----

chromium 7440-47-3 E440 0.5 mg/kg 10525 mg/kg 12080.0 ----

cobalt 7440-48-4 E440 0.1 mg/kg 10725 mg/kg 12080.0 ----

copper 7440-50-8 E440 0.5 mg/kg 10625 mg/kg 12080.0 ----

lead 7439-92-1 E440 0.5 mg/kg 96.950 mg/kg 12080.0 ----

molybdenum 7439-98-7 E440 0.1 mg/kg 10425 mg/kg 12080.0 ----

nickel 7440-02-0 E440 0.5 mg/kg 10350 mg/kg 12080.0 ----

selenium 7782-49-2 E440 0.2 mg/kg 103100 mg/kg 12080.0 ----

silver 7440-22-4 E440 0.1 mg/kg 94.510 mg/kg 12080.0 ----

thallium 7440-28-0 E440 0.05 mg/kg 97.4100 mg/kg 12080.0 ----

tin 7440-31-5 E440 2 mg/kg 10150 mg/kg 12080.0 ----
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Sub-Matrix: Soil/Solid Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Metals  (QCLot: 466015)  - continued
uranium 7440-61-1 E440 0.05 mg/kg 95.00.5 mg/kg 12080.0 ----

vanadium 7440-62-2 E440 0.2 mg/kg 10950 mg/kg 12080.0 ----

zinc 7440-66-6 E440 2 mg/kg 10350 mg/kg 12080.0 ----

Metals  (QCLot: 469216)
mercury 7439-97-6 E510 0.005 mg/kg 1040.1 mg/kg 13070.0 ----

Metals  (QCLot: 469217)
antimony 7440-36-0 E440 0.1 mg/kg 108100 mg/kg 12080.0 ----

arsenic 7440-38-2 E440 0.1 mg/kg 105100 mg/kg 12080.0 ----

barium 7440-39-3 E440 0.5 mg/kg 11125 mg/kg 12080.0 ----

beryllium 7440-41-7 E440 0.1 mg/kg 10910 mg/kg 12080.0 ----

cadmium 7440-43-9 E440 0.02 mg/kg 11310 mg/kg 12080.0 ----

chromium 7440-47-3 E440 0.5 mg/kg 11325 mg/kg 12080.0 ----

cobalt 7440-48-4 E440 0.1 mg/kg 11325 mg/kg 12080.0 ----

copper 7440-50-8 E440 0.5 mg/kg 11225 mg/kg 12080.0 ----

lead 7439-92-1 E440 0.5 mg/kg 10750 mg/kg 12080.0 ----

molybdenum 7439-98-7 E440 0.1 mg/kg 11425 mg/kg 12080.0 ----

nickel 7440-02-0 E440 0.5 mg/kg 11050 mg/kg 12080.0 ----

selenium 7782-49-2 E440 0.2 mg/kg 105100 mg/kg 12080.0 ----

silver 7440-22-4 E440 0.1 mg/kg 11310 mg/kg 12080.0 ----

thallium 7440-28-0 E440 0.05 mg/kg 105100 mg/kg 12080.0 ----

tin 7440-31-5 E440 2 mg/kg 96.450 mg/kg 12080.0 ----

uranium 7440-61-1 E440 0.05 mg/kg 1120.5 mg/kg 12080.0 ----

vanadium 7440-62-2 E440 0.2 mg/kg 11350 mg/kg 12080.0 ----

zinc 7440-66-6 E440 2 mg/kg 11150 mg/kg 12080.0 ----
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Reference Material (RM) Report

A Reference Material (RM) is a homogenous material with known and well -established analyte concentrations.  RMs are processed in an identical manner to test samples, and are used to monitor and 
control the accuracy and precision of a test method for a typical sample matrix.  RM results are expressed as percent recovery of the target analyte concentration.  RM targets may be certified target 
concentrations provided by the RM supplier, or may be ALS long-term mean values (for empirical test methods).

Sub-Matrix: Soil/Solid Reference Material (RM) Report

Recovery Limits (%)Recovery (%)RM Target 

HighRM LowCAS NumberAnalyteReference Material IDLaboratory 

sample ID

Method Concentration Qualifier

Metals  (QCLot: 463911)
1093.99 mg/kg 13070.07440-36-0antimonyRMQC-463911-003 E440 ----

1083.73 mg/kg 13070.07440-38-2arsenicRMQC-463911-003 E440 ----

111105 mg/kg 13070.07440-39-3bariumRMQC-463911-003 E440 ----

1060.349 mg/kg 13070.07440-41-7berylliumRMQC-463911-003 E440 ----

1100.91 mg/kg 13070.07440-43-9cadmiumRMQC-463911-003 E440 ----

107101 mg/kg 13070.07440-47-3chromiumRMQC-463911-003 E440 ----

1076.9 mg/kg 13070.07440-48-4cobaltRMQC-463911-003 E440 ----

116123 mg/kg 13070.07440-50-8copperRMQC-463911-003 E440 ----

124267 mg/kg 13070.07439-92-1leadRMQC-463911-003 E440 ----

1151.03 mg/kg 13070.07439-98-7molybdenumRMQC-463911-003 E440 ----

10726.7 mg/kg 13070.07440-02-0nickelRMQC-463911-003 E440 ----

87.74.06 mg/kg 15050.07440-22-4silverRMQC-463911-003 E440 ----

1260.0786 mg/kg 16040.07440-28-0thalliumRMQC-463911-003 E440 ----

10510.6 mg/kg 13070.07440-31-5tinRMQC-463911-003 E440 ----

1100.52 mg/kg 13070.07440-61-1uraniumRMQC-463911-003 E440 ----

10932.7 mg/kg 13070.07440-62-2vanadiumRMQC-463911-003 E440 ----

100297 mg/kg 13070.07440-66-6zincRMQC-463911-003 E440 ----

Metals  (QCLot: 466015)
90.73.99 mg/kg 13070.07440-36-0antimonyRMQC-466015-003 E440 ----

1093.73 mg/kg 13070.07440-38-2arsenicRMQC-466015-003 E440 ----

113105 mg/kg 13070.07440-39-3bariumRMQC-466015-003 E440 ----

1130.349 mg/kg 13070.07440-41-7berylliumRMQC-466015-003 E440 ----

1230.91 mg/kg 13070.07440-43-9cadmiumRMQC-466015-003 E440 ----

113101 mg/kg 13070.07440-47-3chromiumRMQC-466015-003 E440 ----

1146.9 mg/kg 13070.07440-48-4cobaltRMQC-466015-003 E440 ----

116123 mg/kg 13070.07440-50-8copperRMQC-466015-003 E440 ----

104267 mg/kg 13070.07439-92-1leadRMQC-466015-003 E440 ----

1051.03 mg/kg 13070.07439-98-7molybdenumRMQC-466015-003 E440 ----

11026.7 mg/kg 13070.07440-02-0nickelRMQC-466015-003 E440 ----
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Sub-Matrix: Soil/Solid Reference Material (RM) Report

Recovery Limits (%)Recovery (%)RM Target 

HighRM LowCAS NumberAnalyteReference Material IDLaboratory 

sample ID

Method Concentration Qualifier

Metals  (QCLot: 466015)  - continued
1084.06 mg/kg 15050.07440-22-4silverRMQC-466015-003 E440 ----

1130.0786 mg/kg 16040.07440-28-0thalliumRMQC-466015-003 E440 ----

99.610.6 mg/kg 13070.07440-31-5tinRMQC-466015-003 E440 ----

99.80.52 mg/kg 13070.07440-61-1uraniumRMQC-466015-003 E440 ----

11332.7 mg/kg 13070.07440-62-2vanadiumRMQC-466015-003 E440 ----

109297 mg/kg 13070.07440-66-6zincRMQC-466015-003 E440 ----

Metals  (QCLot: 469216)
1010.059 mg/kg 13070.07439-97-6mercuryRMQC-469216-003 E510 ----

Metals  (QCLot: 469217)
1133.99 mg/kg 13070.07440-36-0antimonyRMQC-469217-003 E440 ----

1043.73 mg/kg 13070.07440-38-2arsenicRMQC-469217-003 E440 ----

102105 mg/kg 13070.07440-39-3bariumRMQC-469217-003 E440 ----

1010.349 mg/kg 13070.07440-41-7berylliumRMQC-469217-003 E440 ----

98.50.91 mg/kg 13070.07440-43-9cadmiumRMQC-469217-003 E440 ----

104101 mg/kg 13070.07440-47-3chromiumRMQC-469217-003 E440 ----

1046.9 mg/kg 13070.07440-48-4cobaltRMQC-469217-003 E440 ----

105123 mg/kg 13070.07440-50-8copperRMQC-469217-003 E440 ----

102267 mg/kg 13070.07439-92-1leadRMQC-469217-003 E440 ----

100.01.03 mg/kg 13070.07439-98-7molybdenumRMQC-469217-003 E440 ----

10126.7 mg/kg 13070.07440-02-0nickelRMQC-469217-003 E440 ----

99.64.06 mg/kg 15050.07440-22-4silverRMQC-469217-003 E440 ----

1220.0786 mg/kg 16040.07440-28-0thalliumRMQC-469217-003 E440 ----

11010.6 mg/kg 13070.07440-31-5tinRMQC-469217-003 E440 ----

1090.52 mg/kg 13070.07440-61-1uraniumRMQC-469217-003 E440 ----

10032.7 mg/kg 13070.07440-62-2vanadiumRMQC-469217-003 E440 ----

101297 mg/kg 13070.07440-66-6zincRMQC-469217-003 E440 ----











 3  3.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4EO2202582

:Amendment 1
:: LaboratoryClient Tetra Tech Canada Inc. Edmonton - Environmental

: :Contact Mark Fawcett Kieran TordoffAccount Manager

:: AddressAddress North Building 14940 123 Ave NW 
Edmonton AB Canada T5V 1B4 

9450 - 17 Avenue NW 
Edmonton AB Canada T6N 1M9

:Telephone 780 451 2130 :Telephone +1 780 413 5227
:Project SWM.SWOP04348-01 Task 003 Date Samples Received : 19-Apr-2022 16:20
:PO ---- Date Analysis Commenced : 20-Apr-2022
:C-O-C number ---- Issue Date : 09-May-2022 10:09

Sampler : ----
Site : SE-09-50-17 W4M
Quote number : ----

3:No. of samples received
3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:
l General Comments
l Analytical Results
l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 
Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.
Signatories Laboratory DepartmentPosition

Geoff Berg Lab Analyst Organics, Edmonton, Alberta
Kari Mulroy Lab Supervisor - Environmental Organics, Edmonton, Alberta
Leah Yee Lab Assistant Inorganics, Edmonton, Alberta
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General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 
ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 
incorporate modifications to improve performance.
Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.
Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 
LOR: Limit of Reporting (detection limit). 

DescriptionUnit

- No Unit
% percent
mg/kg milligrams per kilogram

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 
as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
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Analytical Results

--------AR-CS14 30-50AR-CS7 30-50AR-CS4 30-50Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

--------18-Apr-2022 18-Apr-2022 18-Apr-2022 Client sampling date / time

----------------EO2202582-003EO2202582-002EO2202582-001UnitLORCAS NumberAnalyte Method

Result Result Result ---- ----

Physical Tests

18.9 23.3%0.25----moisture --------10.8E144                          

Particle Size

34.6 33.5%1.0----sand (>0.075mm) --------35.7E178                          

65.4 66.5%1.0---- --------64.3E178fines (<0.075mm)
                         

Fine Fine------ --------FineE178texture class
                         

Polycyclic Aromatic Hydrocarbons

<0.0050 <0.0050mg/kg0.005083-32-9 --------<0.0050E641A-Lacenaphthene
                         

<0.0050 <0.0050mg/kg0.0050208-96-8 --------<0.0050E641A-Lacenaphthylene
                         

<0.0040 <0.0040mg/kg0.0040120-12-7 --------<0.0040E641A-Lanthracene
                         

<0.010 <0.010mg/kg0.01056-55-3 --------<0.010E641A-Lbenz(a)anthracene
                         

<0.010 <0.010mg/kg0.01050-32-8 --------<0.010E641A-Lbenzo(a)pyrene
                         

<0.010 <0.010mg/kg0.010n/a --------<0.010E641A-Lbenzo(b+j)fluoranthene
                         

<0.010 <0.010mg/kg0.010191-24-2 --------<0.010E641A-Lbenzo(g,h,i)perylene
                         

<0.010 <0.010mg/kg0.010207-08-9 --------<0.010E641A-Lbenzo(k)fluoranthene
                         

<0.010 <0.010mg/kg0.010218-01-9 --------<0.010E641A-Lchrysene
                         

<0.0050 <0.0050mg/kg0.005053-70-3 --------<0.0050E641A-Ldibenz(a,h)anthracene
                         

<0.010 <0.010mg/kg0.010206-44-0 --------<0.010E641A-Lfluoranthene
                         

<0.010 <0.010mg/kg0.01086-73-7 --------<0.010E641A-Lfluorene
                         

<0.010 <0.010mg/kg0.010193-39-5 --------<0.010E641A-Lindeno(1,2,3-c,d)pyrene
                         

<0.010 <0.010mg/kg0.01091-20-3 --------<0.010E641A-Lnaphthalene
                         

<0.010 <0.010mg/kg0.01085-01-8 --------<0.010E641A-Lphenanthrene
                         

<0.010 <0.010mg/kg0.010129-00-0 --------<0.010E641A-Lpyrene
                         

<0.020 <0.020mg/kg0.020---- --------<0.020E641A-LB(a)P total potency equivalents [B(a)P TPE]
                         

<0.10 <0.10-0.10----IACR AB (coarse) --------<0.10E641A-L                          

<0.10 <0.10-0.10----IACR AB (fine) --------<0.10E641A-L                          

Polycyclic Aromatic Hydrocarbons Surrogates

102 95.5%0.134749-75-2 --------81.3E641A-Lacridine-d9
                         

120 105%0.11719-03-5 --------98.4E641A-Lchrysene-d12
                         

115 101%0.11146-65-2 --------100E641A-Lnaphthalene-d8
                         

110 98.1%0.11517-22-2 --------95.9E641A-Lphenanthrene-d10
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Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : EO2202582 Page : 1 of 6

:Amendment 1

:: LaboratoryClient Edmonton - EnvironmentalTetra Tech Canada Inc.

: Mark Fawcett Account Manager : Kieran TordoffContact
Address : North Building 14940 123 Ave NW

Edmonton AB Canada T5V 1B4
Address : 9450 - 17 Avenue NW

Edmonton, Alberta Canada T6N 1M9
Telephone : +1 780 413 5227Telephone : 780 451 2130

:Project SWM.SWOP04348-01 Task 003 Date Samples Received : 19-Apr-2022 16:20
Issue Date : 09-May-2022 10:09----PO :

C-O-C number ----:
----:Sampler

:Site SE-09-50-17 W4M
Quote number : ----
No. of samples received : 3

3:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers

Outliers : Quality Control Samples

l  No Method Blank value outliers occur.
l  No Duplicate outliers occur.
l  No Laboratory Control Sample (LCS) outliers occur
l  No Matrix Spike outliers occur.
l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples
l  Quality Control Sample Frequency Outliers occur - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



3 of 6:Page
Work Order :

:Client
EO2202582 Amendment 1
Tetra Tech Canada Inc.
SWM.SWOP04348-01 Task 003:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 
Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 
are added (refer to COA).
If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 
when interpreting results.
Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.
Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Particle Size : CCME fine/coarse Particle Size Analysis by wet sieve

Glass soil jar/Teflon lined cap

AR-CS14 30-50 04-May-2022----18-Apr-2022E178 ---- ---- 180 
days

17 days ü

Particle Size : CCME fine/coarse Particle Size Analysis by wet sieve

Glass soil jar/Teflon lined cap

AR-CS4 30-50 04-May-2022----18-Apr-2022E178 ---- ---- 180 
days

17 days ü

Particle Size : CCME fine/coarse Particle Size Analysis by wet sieve

Glass soil jar/Teflon lined cap

AR-CS7 30-50 04-May-2022----18-Apr-2022E178 ---- ---- 180 
days

17 days ü

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

AR-CS14 30-50 20-Apr-2022----18-Apr-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

AR-CS4 30-50 20-Apr-2022----18-Apr-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

AR-CS7 30-50 20-Apr-2022----18-Apr-2022E144 ---- ---- ---- ----

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

AR-CS14 30-50 20-Apr-202220-Apr-202218-Apr-2022E641A-L 14 
days

2 days 40 days 0 daysü ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

AR-CS4 30-50 20-Apr-202220-Apr-202218-Apr-2022E641A-L 14 
days

2 days 40 days 0 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

AR-CS7 30-50 20-Apr-202220-Apr-202218-Apr-2022E641A-L 14 
days

2 days 40 days 0 daysü ü

Legend & Qualifier Definitions

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 
should be greater than or equal to the expected frequency.

Matrix: Soil/Solid Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type
QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)
1 3 üCCME fine/coarse Particle Size Analysis by wet sieve E178 477012 5.033.3
1 7 üMoisture Content by Gravimetry E144 462595 5.014.2
0 3 ûPAHs by Hex:Ace GC-MS (Low Level CCME) E641A-L 462511 5.00.0

Laboratory Control Samples (LCS)
1 3 üCCME fine/coarse Particle Size Analysis by wet sieve E178 477012 5.033.3
1 7 üMoisture Content by Gravimetry E144 462595 5.014.2
1 3 üPAHs by Hex:Ace GC-MS (Low Level CCME) E641A-L 462511 5.033.3

Method Blanks (MB)
1 7 üMoisture Content by Gravimetry E144 462595 5.014.2
1 3 üPAHs by Hex:Ace GC-MS (Low Level CCME) E641A-L 462511 5.033.3

Matrix Spikes (MS)
1 3 üPAHs by Hex:Ace GC-MS (Low Level CCME) E641A-L 462511 5.033.3
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 
Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Moisture is measured gravimetrically by drying the sample at 105°C.  Moisture content is 
calculated as the weight loss (due to water) divided by the wet weight of the sample, 
expressed as a percentage.

Moisture Content by Gravimetry E144 Soil/Solid

Edmonton - 
Environmental

CCME PHC in Soil - Tier 
1

An air-dried sample is reduced to < 2 mm size and mixed with a dispersing agent 
(sodium hexametaphosphate).  The sample is washed through a 200 mesh (0.075 mm) 
sieve. The retained mass of sample is used to determine % sand fraction. If the 
percentage of sand is >50%, the soil is considered to be  coarse textured soil. If the 
percentage of sand is <50%, the soil is considered to be fine textured.

CCME fine/coarse Particle Size Analysis by 
wet sieve

E178 Soil/Solid

Edmonton - 
Environmental

CCME Vol 4 Analytical 
Methods

Polycyclic Aromatic Hydrocarbons (PAHs) are extracted with hexane/acetone and 
analyzed by GC-MS.  If reported, IACR (index of additive cancer risk, unitless) and 
B(a)P toxic potency equivalent (in soil concentration units) are calculated as per CCME 
PAH Soil Quality Guidelines fact sheet (2010) or ABT1.

PAHs by Hex:Ace GC-MS (Low Level CCME) E641A-L Soil/Solid

Edmonton - 
Environmental

EPA 8270E (mod)

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Samples are subsampled and Petroleum Hydrocarbons (PHC) and PAHs are extracted 
with 1:1 hexane:acetone using a rotary extractor.

PHCs and PAHs Hexane-Acetone Tumbler 
Extraction

EP601 Soil/Solid

Edmonton - 
Environmental

CCME PHC in Soil - Tier 
1 (mod)

After removal of any coarse fragments and reservation of wet subsamples a portion of 
homogenized sample is set in a tray and dried at less than 60°C until dry. The sample is 
then particle size reduced with an automated crusher or mortar and pestle, typically to 
<2 mm. Further size reduction may be needed for particular tests.

Dry and Grind EPP442 Soil/Solid

Edmonton - 
Environmental

Soil Sampling and 
Methods of Analysis, 
Carter 2008
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 5EO2202582

:1Amendment

:: LaboratoryClient Edmonton - EnvironmentalTetra Tech Canada Inc.
:Contact Mark Fawcett : Kieran TordoffAccount Manager

:Address North Building 14940 123 Ave NW 
Edmonton AB Canada T5V 1B4 

Address : 9450 - 17 Avenue NW
Edmonton, Alberta Canada T6N 1M9

::Telephone 780 451 2130 +1 780 413 5227:Telephone

:Project SWM.SWOP04348-01 Task 003 Date Samples Received : 19-Apr-2022 16:20
:PO ---- Date Analysis Commenced : 20-Apr-2022
:C-O-C number ---- Issue Date : 09-May-2022 10:09

Sampler : ----
Site : SE-09-50-17 W4M
Quote number : ----
No. of samples received 3:
No. of samples analysed : 3

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Quality Control Report contains the following information:
l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits
l Matrix Spike (MS) Report; Recovery and Acceptance Limits
l    Reference Material (RM) Report; Recovery and Acceptance Limits
l    Method Blank (MB) Report; Recovery and Acceptance Limits
l    Laboratory Control Sample (LCS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.
Signatories Position Laboratory Department

Geoff Berg Lab Analyst Organics, Edmonton, Alberta
Kari Mulroy Lab Supervisor - Environmental Organics, Edmonton, Alberta
Leah Yee Lab Assistant Inorganics, Edmonton, Alberta
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 
met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 
report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 
summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.
CAS Number = Chemical Abstracts Services number is a unique identifier assigned to discrete substances. 
DQO = Data Quality Objective.
LOR = Limit of Reporting (detection limit). 
RPD = Relative Percentage Difference
#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 
Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 
times the LOR (cut-off is test specific).

Sub-Matrix: Soil/Solid Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 462595)

moisture ---- % 13.4 13.4 0.465% 20%Anonymous EO2202576-001 E144 ----0.25

Particle Size  (QC Lot: 477012)

sand (>0.075mm) ---- % 34.6 35.6 2.60% 10%AR-CS4 30-50 EO2202582-001 E178 ----1.0
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 
contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Soil/Solid

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 462595)

moisture ---- E144 0.25 % <0.25 ----

Polycyclic Aromatic Hydrocarbons  (QCLot: 462511)

acenaphthene 83-32-9 E641A-L 0.005 mg/kg <0.0050 ----

acenaphthylene 208-96-8 E641A-L 0.005 mg/kg <0.0050 ----

anthracene 120-12-7 E641A-L 0.004 mg/kg <0.0040 ----

benz(a)anthracene 56-55-3 E641A-L 0.01 mg/kg <0.010 ----

benzo(a)pyrene 50-32-8 E641A-L 0.01 mg/kg <0.010 ----

benzo(b+j)fluoranthene n/a E641A-L 0.01 mg/kg <0.010 ----

benzo(g,h,i)perylene 191-24-2 E641A-L 0.01 mg/kg <0.010 ----

benzo(k)fluoranthene 207-08-9 E641A-L 0.01 mg/kg <0.010 ----

chrysene 218-01-9 E641A-L 0.01 mg/kg <0.010 ----

dibenz(a,h)anthracene 53-70-3 E641A-L 0.005 mg/kg <0.0050 ----

fluoranthene 206-44-0 E641A-L 0.01 mg/kg <0.010 ----

fluorene 86-73-7 E641A-L 0.01 mg/kg <0.010 ----

indeno(1,2,3-c,d)pyrene 193-39-5 E641A-L 0.01 mg/kg <0.010 ----

naphthalene 91-20-3 E641A-L 0.01 mg/kg <0.010 ----

phenanthrene 85-01-8 E641A-L 0.01 mg/kg <0.010 ----

pyrene 129-00-0 E641A-L 0.01 mg/kg <0.010 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 
results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Soil/Solid Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests  (QCLot: 462595)
moisture ---- E144 0.25 % 10050 % 11090.0 ----

Polycyclic Aromatic Hydrocarbons  (QCLot: 462511)
acenaphthene 83-32-9 E641A-L 0.005 mg/kg 99.20.5 mg/kg 13060.0 ----

acenaphthylene 208-96-8 E641A-L 0.005 mg/kg 95.80.5 mg/kg 13060.0 ----

anthracene 120-12-7 E641A-L 0.004 mg/kg 87.70.5 mg/kg 13060.0 ----

benz(a)anthracene 56-55-3 E641A-L 0.01 mg/kg 95.00.5 mg/kg 13060.0 ----

benzo(a)pyrene 50-32-8 E641A-L 0.01 mg/kg 92.00.5 mg/kg 13060.0 ----

benzo(b+j)fluoranthene n/a E641A-L 0.01 mg/kg 92.20.5 mg/kg 13060.0 ----

benzo(g,h,i)perylene 191-24-2 E641A-L 0.01 mg/kg 1040.5 mg/kg 13060.0 ----

benzo(k)fluoranthene 207-08-9 E641A-L 0.01 mg/kg 91.20.5 mg/kg 13060.0 ----

chrysene 218-01-9 E641A-L 0.01 mg/kg 93.80.5 mg/kg 13060.0 ----

dibenz(a,h)anthracene 53-70-3 E641A-L 0.005 mg/kg 1030.5 mg/kg 13060.0 ----

fluoranthene 206-44-0 E641A-L 0.01 mg/kg 1010.5 mg/kg 13060.0 ----

fluorene 86-73-7 E641A-L 0.01 mg/kg 1040.5 mg/kg 13060.0 ----

indeno(1,2,3-c,d)pyrene 193-39-5 E641A-L 0.01 mg/kg 1130.5 mg/kg 13060.0 ----

naphthalene 91-20-3 E641A-L 0.01 mg/kg 98.90.5 mg/kg 13060.0 ----

phenanthrene 85-01-8 E641A-L 0.01 mg/kg 1000.5 mg/kg 13060.0 ----

pyrene 129-00-0 E641A-L 0.01 mg/kg 96.50.5 mg/kg 13060.0 ----
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 
samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 
results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Soil/Solid Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Polycyclic Aromatic Hydrocarbons  (QCLot: 462511)

AR-CS4 30-50 EO2202582-001 83-32-9 E641A-Lacenaphthene 0.5 mg/kg 14050.0107 ----0.445 mg/kg

208-96-8 E641A-Lacenaphthylene 0.5 mg/kg 14050.0102 ----0.425 mg/kg

120-12-7 E641A-Lanthracene 0.5 mg/kg 14050.095.6 ----0.398 mg/kg

56-55-3 E641A-Lbenz(a)anthracene 0.5 mg/kg 14050.099.4 ----0.414 mg/kg

50-32-8 E641A-Lbenzo(a)pyrene 0.5 mg/kg 14050.088.0 ----0.367 mg/kg

n/a E641A-Lbenzo(b+j)fluoranthene 0.5 mg/kg 14050.096.2 ----0.401 mg/kg

191-24-2 E641A-Lbenzo(g,h,i)perylene 0.5 mg/kg 14050.0104 ----0.436 mg/kg

207-08-9 E641A-Lbenzo(k)fluoranthene 0.5 mg/kg 14050.092.6 ----0.386 mg/kg

218-01-9 E641A-Lchrysene 0.5 mg/kg 14050.094.4 ----0.393 mg/kg

53-70-3 E641A-Ldibenz(a,h)anthracene 0.5 mg/kg 14050.0106 ----0.442 mg/kg

206-44-0 E641A-Lfluoranthene 0.5 mg/kg 14050.0109 ----0.454 mg/kg

86-73-7 E641A-Lfluorene 0.5 mg/kg 14050.0111 ----0.461 mg/kg

193-39-5 E641A-Lindeno(1,2,3-c,d)pyrene 0.5 mg/kg 14050.0113 ----0.472 mg/kg

91-20-3 E641A-Lnaphthalene 0.5 mg/kg 14050.0105 ----0.437 mg/kg

85-01-8 E641A-Lphenanthrene 0.5 mg/kg 14050.0109 ----0.453 mg/kg

129-00-0 E641A-Lpyrene 0.5 mg/kg 14050.0110 ----0.458 mg/kg

Reference Material (RM) Report

A Reference Material (RM) is a homogenous material with known and well -established analyte concentrations.  RMs are processed in an identical manner to test samples, and are used to monitor and 
control the accuracy and precision of a test method for a typical sample matrix.  RM results are expressed as percent recovery of the target analyte concentration.  RM targets may be certified target 
concentrations provided by the RM supplier, or may be ALS long-term mean values (for empirical test methods).

Sub-Matrix: Soil/Solid Reference Material (RM) Report

Recovery Limits (%)Recovery (%)RM Target 

HighRM LowCAS NumberAnalyteReference Material IDLaboratory 

sample ID

Method Concentration Qualifier

Particle Size  (QCLot: 477012)
10436.4 % 10991.0----sand (>0.075mm)RMQC-477012-001 E178 ----
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 9EO2203595

:: LaboratoryClient Tetra Tech Canada Inc. Edmonton - Environmental
: :Contact Mark Fawcett Kieran TordoffAccount Manager

:: AddressAddress North Building 14940 123 Ave NW 
Edmonton AB Canada T5V 1B4 

9450 - 17 Avenue NW 
Edmonton AB Canada T6N 1M9

:Telephone 780 451 2130 :Telephone +1 780 413 5227
:Project SWM.SWOP04348-01 Task 003 Date Samples Received : 20-May-2022 10:50
:PO ---- Date Analysis Commenced : 21-May-2022
:C-O-C number 20-926489 Issue Date : 26-May-2022 14:04

Sampler : ----
Site : NE-09-050-17-W4
Quote number : ----

14:No. of samples received
13:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:
l General Comments
l Analytical Results
l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 
Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.
Signatories Laboratory DepartmentPosition

Austin Wasylyshyn Lab Analyst Metals, Edmonton, Alberta
Christian Murera Lab Analyst Organics, Edmonton, Alberta
Geoff Berg Lab Analyst Organics, Edmonton, Alberta
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General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 
ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 
incorporate modifications to improve performance.
Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.
Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 
LOR: Limit of Reporting (detection limit). 

DescriptionUnit

- No Unit
% percent
mg/kg milligrams per kilogram

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 
as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
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Analytical Results

AR-CS4.N7  

0-15

AR-CS3.N5  

0-15

AR-CS2.N5  

0-15

21-6N.N7  18-3021-6N.N7  0-15Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

19-May-2022 19-May-2022 19-May-2022 19-May-2022 19-May-2022 Client sampling date / time

EO2203595-005EO2203595-004EO2203595-003EO2203595-002EO2203595-001UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

23.6 ----%0.25----moisture 22.5----21.6E144                          

Metals

9450 17800mg/kg507429-90-5 13700944019400E440aluminum
                         

0.14 0.21mg/kg0.107440-36-0 0.180.120.38E440antimony
                         

2.36 4.73mg/kg0.107440-38-2 4.151.757.91E440arsenic
                         

116 185mg/kg0.507440-39-3 13886.3240E440barium
                         

0.42 0.65mg/kg0.107440-41-7 0.540.350.75E440beryllium
                         

<0.20 <0.20mg/kg0.207440-69-9 <0.20<0.20<0.20E440bismuth
                         

<5.0 5.1mg/kg5.07440-42-8 <5.0<5.07.2E440boron
                         

0.163 0.214mg/kg0.0207440-43-9 0.1710.1620.531E440cadmium
                         

2250 2240mg/kg507440-70-2 196022104760E440calcium
                         

15.2 23.7mg/kg0.507440-47-3 20.413.629.7E440chromium
                         

3.42 3.98mg/kg0.107440-48-4 3.312.1611.0E440cobalt
                         

5.98 8.05mg/kg0.507440-50-8 5.744.3621.8E440copper
                         

9730 14500mg/kg507439-89-6 12800674024700E440iron
                         

3.74 5.82mg/kg0.507439-92-1 4.282.9915.2E440lead
                         

9.4 24.5mg/kg2.07439-93-2 16.311.417.3E440lithium
                         

2170 3040mg/kg207439-95-4 254019605040E440magnesium
                         

53.4 40.4mg/kg1.07439-96-5 39.130.0157E440manganese
                         

0.32 0.33mg/kg0.107439-98-7 0.400.360.36E440molybdenum
                         

9.56 11.2mg/kg0.507440-02-0 8.776.2030.7E440nickel
                         

206 273mg/kg507723-14-0 238321308E440phosphorus
                         

1730 3190mg/kg1007440-09-7 228018003390E440potassium
                         

0.39 0.82mg/kg0.207782-49-2 0.380.370.36E440selenium
                         

<0.10 <0.10mg/kg0.107440-22-4 <0.10<0.100.14E440silver
                         

1750 2560mg/kg507440-23-5 190020903260E440sodium
                         

35.6 46.0mg/kg0.507440-24-6 38.539.865.6E440strontium
                         

<1000 <1000mg/kg10007704-34-9 <10001000<1000E440sulfur
                         

0.130 0.182mg/kg0.0507440-28-0 0.1590.1210.229E440thallium
                         

<2.0 <2.0mg/kg2.07440-31-5 <2.0<2.0<2.0E440tin
                         

70.0 66.0mg/kg1.07440-32-6 45.669.1112E440titanium
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Analytical Results

AR-CS4.N7  

0-15

AR-CS3.N5  

0-15

AR-CS2.N5  

0-15

21-6N.N7  18-3021-6N.N7  0-15Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

19-May-2022 19-May-2022 19-May-2022 19-May-2022 19-May-2022 Client sampling date / time

EO2203595-005EO2203595-004EO2203595-003EO2203595-002EO2203595-001UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Metals

<0.50 <0.50mg/kg0.507440-33-7 <0.50<0.50<0.50E440tungsten
                         

2.32 1.75mg/kg0.0507440-61-1 0.8640.8391.26E440uranium
                         

18.6 33.7mg/kg0.207440-62-2 26.616.347.6E440vanadium
                         

31.2 47.8mg/kg2.07440-66-6 37.832.564.3E440zinc
                         

4.2 6.5mg/kg1.07440-67-7 3.51.714.6E440zirconium
                         

Polycyclic Aromatic Hydrocarbons

<0.0050 ----mg/kg0.005083-32-9 <0.0050----<0.0050E641A-Lacenaphthene
                         

<0.0050 ----mg/kg0.0050208-96-8 <0.0050----<0.0050E641A-Lacenaphthylene
                         

<0.0040 ----mg/kg0.0040120-12-7 <0.0040----<0.0040E641A-Lanthracene
                         

<0.010 ----mg/kg0.01056-55-3 <0.010----<0.010E641A-Lbenz(a)anthracene
                         

<0.010 ----mg/kg0.01050-32-8 <0.010----<0.010E641A-Lbenzo(a)pyrene
                         

<0.010 ----mg/kg0.010n/a <0.010----<0.010E641A-Lbenzo(b+j)fluoranthene
                         

<0.010 ----mg/kg0.010191-24-2 <0.010----<0.010E641A-Lbenzo(g,h,i)perylene
                         

<0.010 ----mg/kg0.010207-08-9 <0.010----<0.010E641A-Lbenzo(k)fluoranthene
                         

<0.010 ----mg/kg0.010218-01-9 <0.010----<0.010E641A-Lchrysene
                         

<0.0050 ----mg/kg0.005053-70-3 <0.0050----<0.0050E641A-Ldibenz(a,h)anthracene
                         

<0.010 ----mg/kg0.010206-44-0 <0.010----<0.010E641A-Lfluoranthene
                         

<0.010 ----mg/kg0.01086-73-7 <0.010----<0.010E641A-Lfluorene
                         

<0.010 ----mg/kg0.010193-39-5 <0.010----<0.010E641A-Lindeno(1,2,3-c,d)pyrene
                         

<0.010 ----mg/kg0.01091-20-3 <0.010----<0.010E641A-Lnaphthalene
                         

<0.010 ----mg/kg0.01085-01-8 <0.010----<0.010E641A-Lphenanthrene
                         

<0.010 ----mg/kg0.010129-00-0 <0.010----<0.010E641A-Lpyrene
                         

<0.020 ----mg/kg0.020---- <0.020----<0.020E641A-LB(a)P total potency equivalents [B(a)P TPE]
                         

<0.10 -----0.10----IACR AB (coarse) <0.10----<0.10E641A-L                          

<0.10 -----0.10----IACR AB (fine) <0.10----<0.10E641A-L                          

Polycyclic Aromatic Hydrocarbons Surrogates

99.3 ----%0.134749-75-2 93.3----98.4E641A-Lacridine-d9
                         

107 ----%0.11719-03-5 97.0----106E641A-Lchrysene-d12
                         

110 ----%0.11146-65-2 101----108E641A-Lnaphthalene-d8
                         

111 ----%0.11517-22-2 102----108E641A-Lphenanthrene-d10
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Analytical Results

AR-CS14.N5  

0-15

AR-CS10.N4  

5-20

AR-CS7.N8  

15-30

AR-CS7.N8  

0-15

AR-CS4.N7  

15-30

Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

19-May-2022 19-May-2022 19-May-2022 19-May-2022 19-May-2022 Client sampling date / time

EO2203595-010EO2203595-009EO2203595-008EO2203595-007EO2203595-006UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

20.2 22.5%0.25----moisture 20.6----27.9E144                          

Metals

17600 18100mg/kg507429-90-5 152001770015100E440aluminum
                         

0.27 0.36mg/kg0.107440-36-0 0.280.300.26E440antimony
                         

6.26 10.7mg/kg0.107440-38-2 7.237.496.12E440arsenic
                         

160 325mg/kg0.507440-39-3 152146242E440barium
                         

0.66 0.69mg/kg0.107440-41-7 0.600.630.71E440beryllium
                         

<0.20 <0.20mg/kg0.207440-69-9 <0.20<0.20<0.20E440bismuth
                         

<5.0 5.9mg/kg5.07440-42-8 11.95.5<5.0E440boron
                         

0.245 0.289mg/kg0.0207440-43-9 0.2530.1640.319E440cadmium
                         

2020 1720mg/kg507440-70-2 473027101960E440calcium
                         

28.8 29.8mg/kg0.507440-47-3 21.223.325.2E440chromium
                         

6.29 11.5mg/kg0.107440-48-4 8.768.366.04E440cobalt
                         

14.0 18.9mg/kg0.507440-50-8 16.213.511.8E440copper
                         

18500 25100mg/kg507439-89-6 185002060021600E440iron
                         

8.42 10.4mg/kg0.507439-92-1 8.257.877.07E440lead
                         

18.8 15.4mg/kg2.07439-93-2 19.817.216.5E440lithium
                         

3300 4090mg/kg207439-95-4 428034803070E440magnesium
                         

41.5 86.9mg/kg1.07439-96-5 446284105E440manganese
                         

0.52 0.51mg/kg0.107439-98-7 0.410.700.57E440molybdenum
                         

18.2 26.9mg/kg0.507440-02-0 23.819.315.8E440nickel
                         

244 290mg/kg507723-14-0 375470305E440phosphorus
                         

2830 2470mg/kg1007440-09-7 340015801930E440potassium
                         

0.65 <0.20mg/kg0.207782-49-2 0.321.110.92E440selenium
                         

0.10 0.14mg/kg0.107440-22-4 0.11<0.10<0.10E440silver
                         

2340 2720mg/kg507440-23-5 20005162120E440sodium
                         

45.8 49.4mg/kg0.507440-24-6 52.731.445.0E440strontium
                         

<1000 <1000mg/kg10007704-34-9 <1000<1000<1000E440sulfur
                         

0.201 0.186mg/kg0.0507440-28-0 0.1720.1920.165E440thallium
                         

<2.0 <2.0mg/kg2.07440-31-5 <2.0<2.0<2.0E440tin
                         

53.6 79.4mg/kg1.07440-32-6 10550.453.1E440titanium
                         

<0.50 <0.50mg/kg0.507440-33-7 <0.50<0.50<0.50E440tungsten
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Analytical Results

AR-CS14.N5  

0-15

AR-CS10.N4  

5-20

AR-CS7.N8  

15-30

AR-CS7.N8  

0-15

AR-CS4.N7  

15-30

Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

19-May-2022 19-May-2022 19-May-2022 19-May-2022 19-May-2022 Client sampling date / time

EO2203595-010EO2203595-009EO2203595-008EO2203595-007EO2203595-006UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Metals

1.37 0.638mg/kg0.0507440-61-1 0.5851.651.27E440uranium
                         

38.7 49.5mg/kg0.207440-62-2 38.341.234.2E440vanadium
                         

51.3 58.5mg/kg2.07440-66-6 64.961.159.0E440zinc
                         

10.3 10.2mg/kg1.07440-67-7 7.22.17.0E440zirconium
                         

Polycyclic Aromatic Hydrocarbons

<0.0050 <0.0050mg/kg0.005083-32-9 <0.0050----<0.0050E641A-Lacenaphthene
                         

<0.0050 <0.0050mg/kg0.0050208-96-8 <0.0050----<0.0050E641A-Lacenaphthylene
                         

<0.0040 <0.0040mg/kg0.0040120-12-7 <0.0040----<0.0040E641A-Lanthracene
                         

<0.010 <0.010mg/kg0.01056-55-3 <0.010----<0.010E641A-Lbenz(a)anthracene
                         

<0.010 <0.010mg/kg0.01050-32-8 <0.010----<0.010E641A-Lbenzo(a)pyrene
                         

<0.010 <0.010mg/kg0.010n/a <0.010----<0.010E641A-Lbenzo(b+j)fluoranthene
                         

<0.010 <0.010mg/kg0.010191-24-2 <0.010----<0.010E641A-Lbenzo(g,h,i)perylene
                         

<0.010 <0.010mg/kg0.010207-08-9 <0.010----<0.010E641A-Lbenzo(k)fluoranthene
                         

<0.010 <0.010mg/kg0.010218-01-9 <0.010----<0.010E641A-Lchrysene
                         

<0.0050 <0.0050mg/kg0.005053-70-3 <0.0050----<0.0050E641A-Ldibenz(a,h)anthracene
                         

<0.010 <0.010mg/kg0.010206-44-0 <0.010----<0.010E641A-Lfluoranthene
                         

<0.010 <0.010mg/kg0.01086-73-7 <0.010----<0.010E641A-Lfluorene
                         

<0.010 <0.010mg/kg0.010193-39-5 <0.010----<0.010E641A-Lindeno(1,2,3-c,d)pyrene
                         

<0.010 <0.010mg/kg0.01091-20-3 <0.010----<0.010E641A-Lnaphthalene
                         

<0.010 <0.010mg/kg0.01085-01-8 <0.010----<0.010E641A-Lphenanthrene
                         

<0.010 <0.010mg/kg0.010129-00-0 <0.010----<0.010E641A-Lpyrene
                         

<0.020 <0.020mg/kg0.020---- <0.020----<0.020E641A-LB(a)P total potency equivalents [B(a)P TPE]
                         

<0.10 <0.10-0.10----IACR AB (coarse) <0.10----<0.10E641A-L                          

<0.10 <0.10-0.10----IACR AB (fine) <0.10----<0.10E641A-L                          

Polycyclic Aromatic Hydrocarbons Surrogates

103 84.3%0.134749-75-2 85.7----106E641A-Lacridine-d9
                         

108 89.8%0.11719-03-5 89.9----112E641A-Lchrysene-d12
                         

112 94.4%0.11146-65-2 94.3----112E641A-Lnaphthalene-d8
                         

112 92.9%0.11517-22-2 92.0----112E641A-Lphenanthrene-d10
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Analytical Results

--------AR-CS20  30-50AR-CS16  30-50AR-CS14.N5  

15-30

Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

--------19-May-2022 19-May-2022 19-May-2022 Client sampling date / time

----------------EO2203595-014EO2203595-012EO2203595-011UnitLORCAS NumberAnalyte Method

Result Result Result ---- ----

Physical Tests

17.6 ----%0.25----moisture --------22.6E144                          

Metals

14000 14600mg/kg507429-90-5 --------23400E440aluminum
                         

0.41 0.18mg/kg0.107440-36-0 --------0.41E440antimony
                         

8.70 10.8mg/kg0.107440-38-2 --------6.17E440arsenic
                         

128 140mg/kg0.507440-39-3 --------222E440barium
                         

0.52 0.56mg/kg0.107440-41-7 --------0.93E440beryllium
                         

<0.20 <0.20mg/kg0.207440-69-9 --------0.24E440bismuth
                         

11.0 7.0mg/kg5.07440-42-8 --------7.1E440boron
                         

0.290 0.304mg/kg0.0207440-43-9 --------0.369E440cadmium
                         

45100 19500mg/kg507440-70-2 --------2480E440calcium
                         

23.4 24.5mg/kg0.507440-47-3 --------31.6E440chromium
                         

9.03 6.09mg/kg0.107440-48-4 --------10.8E440cobalt
                         

17.0 13.8mg/kg0.507440-50-8 --------26.0E440copper
                         

21400 17900mg/kg507439-89-6 --------24400E440iron
                         

7.42 8.39mg/kg0.507439-92-1 --------17.0E440lead
                         

19.8 23.2mg/kg2.07439-93-2 --------24.0E440lithium
                         

10600 4990mg/kg207439-95-4 --------5640E440magnesium
                         

376 136mg/kg1.07439-96-5 --------64.0E440manganese
                         

0.52 0.18mg/kg0.107439-98-7 --------0.18E440molybdenum
                         

26.6 16.5mg/kg0.507440-02-0 --------27.0E440nickel
                         

508 317mg/kg507723-14-0 --------292E440phosphorus
                         

2580 2310mg/kg1007440-09-7 --------3340E440potassium
                         

0.22 0.20mg/kg0.207782-49-2 --------0.25E440selenium
                         

0.10 0.10mg/kg0.107440-22-4 --------0.17E440silver
                         

2540 3990mg/kg507440-23-5 --------3530E440sodium
                         

253 154mg/kg0.507440-24-6 --------64.8E440strontium
                         

<1000 2000mg/kg10007704-34-9 --------<1000E440sulfur
                         

0.180 0.188mg/kg0.0507440-28-0 --------0.258E440thallium
                         

<2.0 <2.0mg/kg2.07440-31-5 --------<2.0E440tin
                         

113 87.7mg/kg1.07440-32-6 --------128E440titanium
                         

<0.50 <0.50mg/kg0.507440-33-7 --------<0.50E440tungsten
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Analytical Results

--------AR-CS20  30-50AR-CS16  30-50AR-CS14.N5  

15-30

Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

--------19-May-2022 19-May-2022 19-May-2022 Client sampling date / time

----------------EO2203595-014EO2203595-012EO2203595-011UnitLORCAS NumberAnalyte Method

Result Result Result ---- ----

Metals

1.06 0.975mg/kg0.0507440-61-1 --------1.10E440uranium
                         

39.3 41.0mg/kg0.207440-62-2 --------53.5E440vanadium
                         

50.8 58.6mg/kg2.07440-66-6 --------79.6E440zinc
                         

6.4 5.8mg/kg1.07440-67-7 --------18.4E440zirconium
                         

Polycyclic Aromatic Hydrocarbons

<0.0050 ----mg/kg0.005083-32-9 --------<0.0050E641A-Lacenaphthene
                         

<0.0050 ----mg/kg0.0050208-96-8 --------<0.0050E641A-Lacenaphthylene
                         

<0.0040 ----mg/kg0.0040120-12-7 --------<0.0040E641A-Lanthracene
                         

<0.010 ----mg/kg0.01056-55-3 --------<0.010E641A-Lbenz(a)anthracene
                         

<0.010 ----mg/kg0.01050-32-8 --------<0.010E641A-Lbenzo(a)pyrene
                         

<0.010 ----mg/kg0.010n/a --------<0.010E641A-Lbenzo(b+j)fluoranthene
                         

<0.010 ----mg/kg0.010191-24-2 --------<0.010E641A-Lbenzo(g,h,i)perylene
                         

<0.010 ----mg/kg0.010207-08-9 --------<0.010E641A-Lbenzo(k)fluoranthene
                         

<0.010 ----mg/kg0.010218-01-9 --------<0.010E641A-Lchrysene
                         

<0.0050 ----mg/kg0.005053-70-3 --------<0.0050E641A-Ldibenz(a,h)anthracene
                         

<0.010 ----mg/kg0.010206-44-0 --------<0.010E641A-Lfluoranthene
                         

<0.010 ----mg/kg0.01086-73-7 --------<0.010E641A-Lfluorene
                         

<0.010 ----mg/kg0.010193-39-5 --------<0.010E641A-Lindeno(1,2,3-c,d)pyrene
                         

<0.010 ----mg/kg0.01091-20-3 --------<0.010E641A-Lnaphthalene
                         

<0.010 ----mg/kg0.01085-01-8 --------<0.010E641A-Lphenanthrene
                         

<0.010 ----mg/kg0.010129-00-0 --------<0.010E641A-Lpyrene
                         

<0.020 ----mg/kg0.020---- --------<0.020E641A-LB(a)P total potency equivalents [B(a)P TPE]
                         

<0.10 -----0.10----IACR AB (coarse) --------<0.10E641A-L                          

<0.10 -----0.10----IACR AB (fine) --------<0.10E641A-L                          

Polycyclic Aromatic Hydrocarbons Surrogates

88.2 ----%0.134749-75-2 --------97.0E641A-Lacridine-d9
                         

99.7 ----%0.11719-03-5 --------104E641A-Lchrysene-d12
                         

98.9 ----%0.11146-65-2 --------102E641A-Lnaphthalene-d8
                         

98.6 ----%0.11517-22-2 --------103E641A-Lphenanthrene-d10
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : EO2203595 Page : 1 of 8

:: LaboratoryClient Edmonton - EnvironmentalTetra Tech Canada Inc.

: Mark Fawcett Account Manager : Kieran TordoffContact
Address : North Building 14940 123 Ave NW

Edmonton AB Canada T5V 1B4
Address : 9450 - 17 Avenue NW

Edmonton, Alberta Canada T6N 1M9
Telephone : +1 780 413 5227Telephone : 780 451 2130

:Project SWM.SWOP04348-01 Task 003 Date Samples Received : 20-May-2022 10:50
Issue Date : 26-May-2022 14:04----PO :

C-O-C number 20-926489:
----:Sampler

:Site NE-09-050-17-W4
Quote number : ----
No. of samples received : 14

13:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.
l  No Duplicate outliers occur.
l  No Laboratory Control Sample (LCS) outliers occur
l  No Matrix Spike outliers occur.
l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples
l  Quality Control Sample Frequency Outliers occur - please see following pages for full details.
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 
Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 
are added (refer to COA).
If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 
when interpreting results.
Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.
Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Metals : Metals in Soil/Solid by CRC ICPMS

Glass soil jar/Teflon lined cap

21-6N.N7  0-15 24-May-202224-May-202219-May-2022E440 ---- ---- 180 
days

5 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

Glass soil jar/Teflon lined cap

21-6N.N7  18-30 24-May-202224-May-202219-May-2022E440 ---- ---- 180 
days

5 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS10.N4  5-20 24-May-202224-May-202219-May-2022E440 ---- ---- 180 
days

5 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

Glass soil jar/Teflon lined cap

AR-CS14.N5  0-15 24-May-202224-May-202219-May-2022E440 ---- ---- 180 
days

5 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

Glass soil jar/Teflon lined cap

AR-CS14.N5  15-30 24-May-202224-May-202219-May-2022E440 ---- ---- 180 
days

5 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

Glass soil jar/Teflon lined cap

AR-CS16  30-50 24-May-202224-May-202219-May-2022E440 ---- ---- 180 
days

5 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS2.N5  0-15 24-May-202224-May-202219-May-2022E440 ---- ---- 180 
days

5 days ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS20  30-50 24-May-202224-May-202219-May-2022E440 ---- ---- 180 
days

5 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

AR-CS3.N5  0-15 24-May-202224-May-202219-May-2022E440 ---- ---- 180 
days

5 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

Glass soil jar/Teflon lined cap

AR-CS4.N7  0-15 24-May-202224-May-202219-May-2022E440 ---- ---- 180 
days

5 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

Glass soil jar/Teflon lined cap

AR-CS4.N7  15-30 24-May-202224-May-202219-May-2022E440 ---- ---- 180 
days

5 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

Glass soil jar/Teflon lined cap

AR-CS7.N8  0-15 24-May-202224-May-202219-May-2022E440 ---- ---- 180 
days

5 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

Glass soil jar/Teflon lined cap

AR-CS7.N8  15-30 24-May-202224-May-202219-May-2022E440 ---- ---- 180 
days

5 days ü

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

21-6N.N7  0-15 21-May-2022----19-May-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

21-6N.N7  18-30 21-May-2022----19-May-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

AR-CS14.N5  0-15 21-May-2022----19-May-2022E144 ---- ---- ---- ----
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

AR-CS14.N5  15-30 21-May-2022----19-May-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

AR-CS16  30-50 21-May-2022----19-May-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

AR-CS4.N7  0-15 21-May-2022----19-May-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

AR-CS4.N7  15-30 21-May-2022----19-May-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

AR-CS7.N8  0-15 21-May-2022----19-May-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

AR-CS7.N8  15-30 21-May-2022----19-May-2022E144 ---- ---- ---- ----

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

21-6N.N7  0-15 24-May-202221-May-202219-May-2022E641A-L 14 
days

2 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

21-6N.N7  18-30 24-May-202221-May-202219-May-2022E641A-L 14 
days

2 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

AR-CS14.N5  0-15 24-May-202221-May-202219-May-2022E641A-L 14 
days

2 days 40 days 3 daysü ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

AR-CS14.N5  15-30 24-May-202221-May-202219-May-2022E641A-L 14 
days

2 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

AR-CS16  30-50 24-May-202221-May-202219-May-2022E641A-L 14 
days

2 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

AR-CS4.N7  0-15 24-May-202221-May-202219-May-2022E641A-L 14 
days

2 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

AR-CS4.N7  15-30 24-May-202221-May-202219-May-2022E641A-L 14 
days

2 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

AR-CS7.N8  0-15 24-May-202221-May-202219-May-2022E641A-L 14 
days

2 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

AR-CS7.N8  15-30 24-May-202221-May-202219-May-2022E641A-L 14 
days

2 days 40 days 3 daysü ü

Legend & Qualifier Definitions

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 
should be greater than or equal to the expected frequency.

Matrix: Soil/Solid Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type
QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)
1 20 üMetals in Soil/Solid by CRC ICPMS E440 497557 5.05.0
1 20 üMoisture Content by Gravimetry E144 495723 5.05.0
0 9 ûPAHs by Hex:Ace GC-MS (Low Level CCME) E641A-L 495722 5.00.0

Laboratory Control Samples (LCS)
2 20 üMetals in Soil/Solid by CRC ICPMS E440 497557 10.010.0
1 20 üMoisture Content by Gravimetry E144 495723 5.05.0
1 9 üPAHs by Hex:Ace GC-MS (Low Level CCME) E641A-L 495722 5.011.1

Method Blanks (MB)
1 20 üMetals in Soil/Solid by CRC ICPMS E440 497557 5.05.0
1 20 üMoisture Content by Gravimetry E144 495723 5.05.0
1 9 üPAHs by Hex:Ace GC-MS (Low Level CCME) E641A-L 495722 5.011.1

Matrix Spikes (MS)
1 9 üPAHs by Hex:Ace GC-MS (Low Level CCME) E641A-L 495722 5.011.1
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 
Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Moisture is measured gravimetrically by drying the sample at 105°C.  Moisture content is 
calculated as the weight loss (due to water) divided by the wet weight of the sample, 
expressed as a percentage.

Moisture Content by Gravimetry E144 Soil/Solid

Edmonton - 
Environmental

CCME PHC in Soil - Tier 
1

This method is intended to liberate metals that may be environmentally available . 
Samples are dried, then sieved through a 2 mm sieve, and digested with HNO3 and HCl. 

Dependent on sample matrix, some metals may be only partially recovered, including Al, 
Ba, Be, Cr, Sr, Ti, Tl, V, W, and Zr.  Silicate minerals are not solubilized.  Volatile forms 
of sulfur (including sulfide) may not be captured, as they may be lost during sampling, 
storage, or digestion. This method does not adequately recover elemental sulfur, and is 
unsuitable for assessment of elemental sulfur standards or guidelines.

Analysis is by Collision/Reaction Cell ICPMS.

Metals in Soil/Solid by CRC ICPMS E440 Soil/Solid

Edmonton - 
Environmental

EPA 6020B (mod)

Polycyclic Aromatic Hydrocarbons (PAHs) are extracted with hexane/acetone and 
analyzed by GC-MS.  If reported, IACR (index of additive cancer risk, unitless) and 
B(a)P toxic potency equivalent (in soil concentration units) are calculated as per CCME 
PAH Soil Quality Guidelines fact sheet (2010) or ABT1.

PAHs by Hex:Ace GC-MS (Low Level CCME) E641A-L Soil/Solid

Edmonton - 
Environmental

EPA 8270E (mod)

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Samples are dried, then sieved through a 2 mm sieve, and digested with HNO3 and HCl. 
This method is intended to liberate metals that may be environmentally available.

Digestion for Metals and Mercury EP440 Soil/Solid

Edmonton - 
Environmental

EPA 200.2 (mod)

Samples are subsampled and Petroleum Hydrocarbons (PHC) and PAHs are extracted 
with 1:1 hexane:acetone using a rotary extractor.

PHCs and PAHs Hexane-Acetone Tumbler 
Extraction

EP601 Soil/Solid

Edmonton - 
Environmental

CCME PHC in Soil - Tier 
1 (mod)
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 11EO2203595

:: LaboratoryClient Edmonton - EnvironmentalTetra Tech Canada Inc.
:Contact Mark Fawcett : Kieran TordoffAccount Manager

:Address North Building 14940 123 Ave NW 
Edmonton AB Canada T5V 1B4 

Address : 9450 - 17 Avenue NW
Edmonton, Alberta Canada T6N 1M9

::Telephone 780 451 2130 +1 780 413 5227:Telephone

:Project SWM.SWOP04348-01 Task 003 Date Samples Received : 20-May-2022 10:50
:PO ---- Date Analysis Commenced : 21-May-2022
:C-O-C number 20-926489 Issue Date : 26-May-2022 14:04

Sampler : ----
Site : NE-09-050-17-W4
Quote number : ----
No. of samples received 14:
No. of samples analysed : 13

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Quality Control Report contains the following information:
l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives
l Matrix Spike (MS) Report; Recovery and Data Quality Objectives
l    Reference Material (RM) Report; Recovery and Data Quality Objectives
l    Method Blank (MB) Report; Recovery and Data Quality Objectives
l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.
Signatories Position Laboratory Department

Austin Wasylyshyn Lab Analyst Edmonton Metals, Edmonton, Alberta
Christian Murera Lab Analyst Edmonton Organics, Edmonton, Alberta
Geoff Berg Lab Analyst Edmonton Organics, Edmonton, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 
met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 
report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 
summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.
CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 
DQO = Data Quality Objective.
LOR = Limit of Reporting (detection limit). 
RPD = Relative Percent Difference
#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 
Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 
times the LOR (cut-off is test-specific).

Sub-Matrix: Soil/Solid Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 495723)

moisture ---- % 12.5 12.4 0.735% 20%Anonymous EO2203386-014 E144 ----0.25

Metals  (QC Lot: 497557)

aluminum 7429-90-5 mg/kg 12200 11400 6.42% 40%Anonymous EO2203184-001 E440 ----50

antimony 7440-36-0 mg/kg 0.59 0.43 0.16 Diff <2x LORE440 ----0.10

arsenic 7440-38-2 mg/kg 8.89 8.11 9.19% 30%E440 ----0.10

barium 7440-39-3 mg/kg 212 184 14.4% 40%E440 ----0.50

beryllium 7440-41-7 mg/kg 0.69 0.64 0.06 Diff <2x LORE440 ----0.10

bismuth 7440-69-9 mg/kg <0.20 <0.20 0 Diff <2x LORE440 ----0.20

boron 7440-42-8 mg/kg 7.6 7.0 0.6 Diff <2x LORE440 ----5.0

cadmium 7440-43-9 mg/kg 0.212 0.175 18.8% 30%E440 ----0.020

calcium 7440-70-2 mg/kg 10800 9500 13.3% 30%E440 ----50

chromium 7440-47-3 mg/kg 23.6 20.8 12.8% 30%E440 ----0.50

cobalt 7440-48-4 mg/kg 10.7 8.90 18.0% 30%E440 ----0.10

copper 7440-50-8 mg/kg 22.3 19.0 15.8% 30%E440 ----0.50

iron 7439-89-6 mg/kg 23300 19900 15.9% 30%E440 ----50

lead 7439-92-1 mg/kg 11.6 9.33 21.8% 40%E440 ----0.50

lithium 7439-93-2 mg/kg 14.8 13.4 10.1% 30%E440 ----2.0

magnesium 7439-95-4 mg/kg 5080 4580 10.4% 30%E440 ----20

manganese 7439-96-5 mg/kg 418 347 18.4% 30%E440 ----1.0

molybdenum 7439-98-7 mg/kg 0.94 0.76 21.2% 40%E440 ----0.10

nickel 7440-02-0 mg/kg 28.7 24.2 17.0% 30%E440 ----0.50

phosphorus 7723-14-0 mg/kg 543 439 21.3% 30%E440 ----50

potassium 7440-09-7 mg/kg 1560 1410 9.85% 40%E440 ----100

selenium 7782-49-2 mg/kg <0.20 0.31 0.11 Diff <2x LORE440 ----0.20

silver 7440-22-4 mg/kg 0.12 0.10 0.02 Diff <2x LORE440 ----0.10

sodium 7440-23-5 mg/kg 239 200 39 Diff <2x LORE440 ----50

strontium 7440-24-6 mg/kg 56.7 48.5 15.4% 40%E440 ----0.50

sulfur 7704-34-9 mg/kg <1000 <1000 0 Diff <2x LORE440 ----1000

thallium 7440-28-0 mg/kg 0.243 0.194 0.049 Diff <2x LORE440 ----0.050

tin 7440-31-5 mg/kg <2.0 <2.0 0 Diff <2x LORE440 ----2.0

titanium 7440-32-6 mg/kg 66.2 60.3 9.45% 40%E440 ----1.0

tungsten 7440-33-7 mg/kg <0.50 <0.50 0 Diff <2x LORE440 ----0.50
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Sub-Matrix: Soil/Solid Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Metals  (QC Lot: 497557)  - continued

uranium 7440-61-1 mg/kg 1.36 1.15 16.2% 30%Anonymous EO2203184-001 E440 ----0.050

vanadium 7440-62-2 mg/kg 33.9 31.6 7.16% 30%E440 ----0.20

zinc 7440-66-6 mg/kg 63.7 57.8 9.74% 30%E440 ----2.0

zirconium 7440-67-7 mg/kg 6.8 5.8 1.0 Diff <2x LORE440 ----1.0
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 
contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Soil/Solid

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 495723)

moisture ---- E144 0.25 % <0.25 ----

Metals  (QCLot: 497557)

aluminum 7429-90-5 E440 50 mg/kg <50 ----

antimony 7440-36-0 E440 0.1 mg/kg <0.10 ----

arsenic 7440-38-2 E440 0.1 mg/kg <0.10 ----

barium 7440-39-3 E440 0.5 mg/kg <0.50 ----

beryllium 7440-41-7 E440 0.1 mg/kg <0.10 ----

bismuth 7440-69-9 E440 0.2 mg/kg <0.20 ----

boron 7440-42-8 E440 5 mg/kg <5.0 ----

cadmium 7440-43-9 E440 0.02 mg/kg <0.020 ----

calcium 7440-70-2 E440 50 mg/kg <50 ----

chromium 7440-47-3 E440 0.5 mg/kg <0.50 ----

cobalt 7440-48-4 E440 0.1 mg/kg <0.10 ----

copper 7440-50-8 E440 0.5 mg/kg <0.50 ----

iron 7439-89-6 E440 50 mg/kg <50 ----

lead 7439-92-1 E440 0.5 mg/kg <0.50 ----

lithium 7439-93-2 E440 2 mg/kg <2.0 ----

magnesium 7439-95-4 E440 20 mg/kg <20 ----

manganese 7439-96-5 E440 1 mg/kg <1.0 ----

molybdenum 7439-98-7 E440 0.1 mg/kg <0.10 ----

nickel 7440-02-0 E440 0.5 mg/kg <0.50 ----

phosphorus 7723-14-0 E440 50 mg/kg <50 ----

potassium 7440-09-7 E440 100 mg/kg <100 ----

selenium 7782-49-2 E440 0.2 mg/kg <0.20 ----

silver 7440-22-4 E440 0.1 mg/kg <0.10 ----

sodium 7440-23-5 E440 50 mg/kg <50 ----

strontium 7440-24-6 E440 0.5 mg/kg <0.50 ----

sulfur 7704-34-9 E440 1000 mg/kg <1000 ----

thallium 7440-28-0 E440 0.05 mg/kg <0.050 ----

tin 7440-31-5 E440 2 mg/kg <2.0 ----

titanium 7440-32-6 E440 1 mg/kg <1.0 ----

tungsten 7440-33-7 E440 0.5 mg/kg <0.50 ----

uranium 7440-61-1 E440 0.05 mg/kg <0.050 ----
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Sub-Matrix: Soil/Solid

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Metals  (QCLot: 497557)  - continued

vanadium 7440-62-2 E440 0.2 mg/kg <0.20 ----

zinc 7440-66-6 E440 2 mg/kg <2.0 ----

zirconium 7440-67-7 E440 1 mg/kg <1.0 ----

Polycyclic Aromatic Hydrocarbons  (QCLot: 495722)

acenaphthene 83-32-9 E641A-L 0.005 mg/kg <0.0050 ----

acenaphthylene 208-96-8 E641A-L 0.005 mg/kg <0.0050 ----

anthracene 120-12-7 E641A-L 0.004 mg/kg <0.0040 ----

benz(a)anthracene 56-55-3 E641A-L 0.01 mg/kg <0.010 ----

benzo(a)pyrene 50-32-8 E641A-L 0.01 mg/kg <0.010 ----

benzo(b+j)fluoranthene n/a E641A-L 0.01 mg/kg <0.010 ----

benzo(g,h,i)perylene 191-24-2 E641A-L 0.01 mg/kg <0.010 ----

benzo(k)fluoranthene 207-08-9 E641A-L 0.01 mg/kg <0.010 ----

chrysene 218-01-9 E641A-L 0.01 mg/kg <0.010 ----

dibenz(a,h)anthracene 53-70-3 E641A-L 0.005 mg/kg <0.0050 ----

fluoranthene 206-44-0 E641A-L 0.01 mg/kg <0.010 ----

fluorene 86-73-7 E641A-L 0.01 mg/kg <0.010 ----

indeno(1,2,3-c,d)pyrene 193-39-5 E641A-L 0.01 mg/kg <0.010 ----

naphthalene 91-20-3 E641A-L 0.01 mg/kg <0.010 ----

phenanthrene 85-01-8 E641A-L 0.01 mg/kg <0.010 ----

pyrene 129-00-0 E641A-L 0.01 mg/kg <0.010 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 
results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Soil/Solid Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 495723)
moisture ---- E144 0.25 % 100.050 % ----11090.0

Metals (QCLot: 497557)
aluminum 7429-90-5 E440 50 mg/kg 106200 mg/kg ----12080.0

antimony 7440-36-0 E440 0.1 mg/kg 101100 mg/kg ----12080.0

arsenic 7440-38-2 E440 0.1 mg/kg 102100 mg/kg ----12080.0

barium 7440-39-3 E440 0.5 mg/kg 10125 mg/kg ----12080.0

beryllium 7440-41-7 E440 0.1 mg/kg 10010 mg/kg ----12080.0

bismuth 7440-69-9 E440 0.2 mg/kg 102100 mg/kg ----12080.0

boron 7440-42-8 E440 5 mg/kg 96.2100 mg/kg ----12080.0

cadmium 7440-43-9 E440 0.02 mg/kg 10010 mg/kg ----12080.0

calcium 7440-70-2 E440 50 mg/kg 95.05000 mg/kg ----12080.0

chromium 7440-47-3 E440 0.5 mg/kg 10325 mg/kg ----12080.0

cobalt 7440-48-4 E440 0.1 mg/kg 99.725 mg/kg ----12080.0

copper 7440-50-8 E440 0.5 mg/kg 98.425 mg/kg ----12080.0

iron 7439-89-6 E440 50 mg/kg 96.6100 mg/kg ----12080.0

lead 7439-92-1 E440 0.5 mg/kg 97.950 mg/kg ----12080.0

lithium 7439-93-2 E440 2 mg/kg 97.725 mg/kg ----12080.0

magnesium 7439-95-4 E440 20 mg/kg 99.75000 mg/kg ----12080.0

manganese 7439-96-5 E440 1 mg/kg 99.925 mg/kg ----12080.0

molybdenum 7439-98-7 E440 0.1 mg/kg 97.125 mg/kg ----12080.0

nickel 7440-02-0 E440 0.5 mg/kg 10050 mg/kg ----12080.0

phosphorus 7723-14-0 E440 50 mg/kg 1081000 mg/kg ----12080.0

potassium 7440-09-7 E440 100 mg/kg 1015000 mg/kg ----12080.0

selenium 7782-49-2 E440 0.2 mg/kg 98.3100 mg/kg ----12080.0

silver 7440-22-4 E440 0.1 mg/kg 93.610 mg/kg ----12080.0

sodium 7440-23-5 E440 50 mg/kg 1025000 mg/kg ----12080.0

strontium 7440-24-6 E440 0.5 mg/kg 98.125 mg/kg ----12080.0

sulfur 7704-34-9 E440 1000 mg/kg 1075000 mg/kg ----12080.0

thallium 7440-28-0 E440 0.05 mg/kg 96.7100 mg/kg ----12080.0

tin 7440-31-5 E440 2 mg/kg 10150 mg/kg ----12080.0

titanium 7440-32-6 E440 1 mg/kg 98.625 mg/kg ----12080.0

tungsten 7440-33-7 E440 0.5 mg/kg 99.210 mg/kg ----12080.0

uranium 7440-61-1 E440 0.05 mg/kg 99.60.5 mg/kg ----12080.0
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Sub-Matrix: Soil/Solid Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Metals (QCLot: 497557)  - continued
vanadium 7440-62-2 E440 0.2 mg/kg 10250 mg/kg ----12080.0

zinc 7440-66-6 E440 2 mg/kg 94.450 mg/kg ----12080.0

zirconium 7440-67-7 E440 1 mg/kg 91.210 mg/kg ----12080.0

Polycyclic Aromatic Hydrocarbons (QCLot: 495722)
acenaphthene 83-32-9 E641A-L 0.005 mg/kg 1010.5 mg/kg ----13060.0

acenaphthylene 208-96-8 E641A-L 0.005 mg/kg 96.10.5 mg/kg ----13060.0

anthracene 120-12-7 E641A-L 0.004 mg/kg 99.60.5 mg/kg ----13060.0

benz(a)anthracene 56-55-3 E641A-L 0.01 mg/kg 95.40.5 mg/kg ----13060.0

benzo(a)pyrene 50-32-8 E641A-L 0.01 mg/kg 82.80.5 mg/kg ----13060.0

benzo(b+j)fluoranthene n/a E641A-L 0.01 mg/kg 88.40.5 mg/kg ----13060.0

benzo(g,h,i)perylene 191-24-2 E641A-L 0.01 mg/kg 1100.5 mg/kg ----13060.0

benzo(k)fluoranthene 207-08-9 E641A-L 0.01 mg/kg 84.70.5 mg/kg ----13060.0

chrysene 218-01-9 E641A-L 0.01 mg/kg 94.10.5 mg/kg ----13060.0

dibenz(a,h)anthracene 53-70-3 E641A-L 0.005 mg/kg 94.50.5 mg/kg ----13060.0

fluoranthene 206-44-0 E641A-L 0.01 mg/kg 1010.5 mg/kg ----13060.0

fluorene 86-73-7 E641A-L 0.01 mg/kg 1030.5 mg/kg ----13060.0

indeno(1,2,3-c,d)pyrene 193-39-5 E641A-L 0.01 mg/kg 1140.5 mg/kg ----13060.0

naphthalene 91-20-3 E641A-L 0.01 mg/kg 97.50.5 mg/kg ----13060.0

phenanthrene 85-01-8 E641A-L 0.01 mg/kg 1000.5 mg/kg ----13060.0

pyrene 129-00-0 E641A-L 0.01 mg/kg 1030.5 mg/kg ----13060.0
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 
samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 
results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Soil/Solid Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Polycyclic Aromatic Hydrocarbons  (QCLot: 495722)

21-6N.N7  0-15 EO2203595-001 83-32-9 E641A-Lacenaphthene 0.5 mg/kg 14050.094.9 ----0.353 mg/kg

208-96-8 E641A-Lacenaphthylene 0.5 mg/kg 14050.088.9 ----0.331 mg/kg

120-12-7 E641A-Lanthracene 0.5 mg/kg 14050.095.9 ----0.357 mg/kg

56-55-3 E641A-Lbenz(a)anthracene 0.5 mg/kg 14050.084.2 ----0.313 mg/kg

50-32-8 E641A-Lbenzo(a)pyrene 0.5 mg/kg 14050.085.2 ----0.317 mg/kg

n/a E641A-Lbenzo(b+j)fluoranthene 0.5 mg/kg 14050.078.9 ----0.294 mg/kg

191-24-2 E641A-Lbenzo(g,h,i)perylene 0.5 mg/kg 14050.0101 ----0.377 mg/kg

207-08-9 E641A-Lbenzo(k)fluoranthene 0.5 mg/kg 14050.082.2 ----0.306 mg/kg

218-01-9 E641A-Lchrysene 0.5 mg/kg 14050.076.1 ----0.283 mg/kg

53-70-3 E641A-Ldibenz(a,h)anthracene 0.5 mg/kg 14050.090.9 ----0.338 mg/kg

206-44-0 E641A-Lfluoranthene 0.5 mg/kg 14050.094.0 ----0.350 mg/kg

86-73-7 E641A-Lfluorene 0.5 mg/kg 14050.096.4 ----0.359 mg/kg

193-39-5 E641A-Lindeno(1,2,3-c,d)pyrene 0.5 mg/kg 14050.0104 ----0.387 mg/kg

91-20-3 E641A-Lnaphthalene 0.5 mg/kg 14050.091.8 ----0.341 mg/kg

85-01-8 E641A-Lphenanthrene 0.5 mg/kg 14050.094.7 ----0.352 mg/kg

129-00-0 E641A-Lpyrene 0.5 mg/kg 14050.097.8 ----0.364 mg/kg
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Reference Material (RM) Report

A Reference Material (RM) is a homogenous material with known and well -established analyte concentrations.  RMs are processed in an identical manner to test samples, and are used to monitor and 
control the accuracy and precision of a test method for a typical sample matrix.  RM results are expressed as percent recovery of the target analyte concentration.  RM targets may be certified target 
concentrations provided by the RM supplier, or may be ALS long-term mean values (for empirical test methods).

Sub-Matrix: Reference Material (RM) Report

Recovery Limits (%)Recovery (%)RM Target 

HighRM LowCAS NumberAnalyteReference Material IDLaboratory 

sample ID

Method Concentration Qualifier

Metals (QCLot: 497557)
96.39817 mg/kg7429-90-5aluminumRM 70.0 130 ----E440

99.53.99 mg/kg7440-36-0antimonyRM 70.0 130 ----E440

1043.73 mg/kg7440-38-2arsenicRM 70.0 130 ----E440

100105 mg/kg7440-39-3bariumRM 70.0 130 ----E440

97.80.349 mg/kg7440-41-7berylliumRM 70.0 130 ----E440

1028.5 mg/kg7440-42-8boronRM 40.0 160 ----E440

1050.91 mg/kg7440-43-9cadmiumRM 70.0 130 ----E440

93.031082 mg/kg7440-70-2calciumRM 70.0 130 ----E440

95.0101 mg/kg7440-47-3chromiumRM 70.0 130 ----E440

96.86.9 mg/kg7440-48-4cobaltRM 70.0 130 ----E440

99.5123 mg/kg7440-50-8copperRM 70.0 130 ----E440

99.923558 mg/kg7439-89-6ironRM 70.0 130 ----E440

99.1267 mg/kg7439-92-1leadRM 70.0 130 ----E440

98.69.5 mg/kg7439-93-2lithiumRM 70.0 130 ----E440

93.35509 mg/kg7439-95-4magnesiumRM 70.0 130 ----E440

96.8269 mg/kg7439-96-5manganeseRM 70.0 130 ----E440

1031.03 mg/kg7439-98-7molybdenumRM 70.0 130 ----E440

99.626.7 mg/kg7440-02-0nickelRM 70.0 130 ----E440

103752 mg/kg7723-14-0phosphorusRM 70.0 130 ----E440

98.91587 mg/kg7440-09-7potassiumRM 70.0 130 ----E440

98.04.06 mg/kg7440-22-4silverRM 50.0 150 ----E440

105797 mg/kg7440-23-5sodiumRM 70.0 130 ----E440

10086.1 mg/kg7440-24-6strontiumRM 70.0 130 ----E440

1010.0786 mg/kg7440-28-0thalliumRM 40.0 160 ----E440

11510.6 mg/kg7440-31-5tinRM 70.0 130 ----E440

90.6839 mg/kg7440-32-6titaniumRM 70.0 130 ----E440

97.70.52 mg/kg7440-61-1uraniumRM 70.0 130 ----E440

94.832.7 mg/kg7440-62-2vanadiumRM 70.0 130 ----E440

92.5297 mg/kg7440-66-6zincRM 70.0 130 ----E440
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Sub-Matrix: Reference Material (RM) Report

Recovery Limits (%)Recovery (%)RM Target 

HighRM LowCAS NumberAnalyteReference Material IDLaboratory 

sample ID

Method Concentration Qualifier

Metals (QCLot: 497557)  - continued
86.95.73 mg/kg7440-67-7zirconiumRM 70.0 130 ----E440
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 18EO2204388

:: LaboratoryClient Tetra Tech Canada Inc. Edmonton - Environmental
: :Contact Mark Fawcett Kieran TordoffAccount Manager

:: AddressAddress North Building 14940 123 Ave NW 
Edmonton AB Canada T5V 1B4 

9450 - 17 Avenue NW 
Edmonton AB Canada T6N 1M9

:Telephone 780 451 2130 :Telephone +1 780 413 5227
:Project SWM.SWOP4348-01.003 Date Samples Received : 12-Jun-2022 10:00
:PO ---- Date Analysis Commenced : 15-Jun-2022
:C-O-C number ---- Issue Date : 29-Jun-2022 16:41

Sampler : ----
Site : NE-09-50-17-W4
Quote number : ----

56:No. of samples received
40:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:
l General Comments
l Analytical Results
l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 
Sample Receipt Notification (SRN).
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Dan Nguyen Team Leader - Inorganics Metals, Edmonton, Alberta
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Uyen Munro Lab Analyst Organics, Edmonton, Alberta
Yan Zhang Lab Analyst Organics, Edmonton, Alberta
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SWM.SWOP4348-01.003:Project
Tetra Tech Canada Inc.

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 
ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 
incorporate modifications to improve performance.
Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.
Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 
LOR: Limit of Reporting (detection limit). 

DescriptionUnit

- No Unit
% percent
mg/kg milligrams per kilogram

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 
as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

Detection Limit raised due to co-eluting interference. GCMS qualifier ion ratio did not 

meet acceptance criteria.

DLQ

Surrogate recovery was outside ALS DQO (Low) due to Matrix InterferenceSLMI
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Tetra Tech Canada Inc.

Analytical Results

22AR-CS13.N6 

5-20

22AR-CS13 

5-20

22-6N.N6 5-2022-6N 30-5022-6N 5-20Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

09-Jun-2022 09-Jun-2022 09-Jun-2022 06-Jun-2022 09-Jun-2022 Client sampling date / time

EO2204388-006EO2204388-004EO2204388-003EO2204388-002EO2204388-001UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

24.6 14.5%0.25----moisture 18.215.9----E144                          

Particle Size

---- 35.6%1.0----sand (>0.075mm) ------------E178                          

---- 64.4%1.0---- ------------E178fines (<0.075mm)
                         

---- Fine------ ------------E178texture class
                         

Metals

0.32 0.31mg/kg0.107440-36-0 0.390.360.44E440antimony
                         

6.78 7.32mg/kg0.107440-38-2 9.656.978.92E440arsenic
                         

185 194mg/kg0.507440-39-3 154174382E440barium
                         

0.79 0.41mg/kg0.107440-41-7 0.570.540.78E440beryllium
                         

0.371 0.126mg/kg0.0207440-43-9 0.2680.1970.188E440cadmium
                         

28.6 21.7mg/kg0.507440-47-3 25.519.629.3E440chromium
                         

9.17 7.59mg/kg0.107440-48-4 10.77.149.34E440cobalt
                         

20.2 14.1mg/kg0.507440-50-8 23.215.224.2E440copper
                         

13.4 7.39mg/kg0.507439-92-1 11.110.111.1E440lead
                         

0.29 0.92mg/kg0.107439-98-7 0.613.261.23E440molybdenum
                         

25.1 22.2mg/kg0.507440-02-0 30.522.429.5E440nickel
                         

0.41 0.22mg/kg0.207782-49-2 0.210.450.42E440selenium
                         

0.13 <0.10mg/kg0.107440-22-4 0.14<0.100.13E440silver
                         

0.256 0.166mg/kg0.0507440-28-0 0.1720.1550.220E440thallium
                         

<2.0 <2.0mg/kg2.07440-31-5 <2.0<2.0<2.0E440tin
                         

1.03 0.687mg/kg0.0507440-61-1 0.7300.8241.08E440uranium
                         

42.6 31.9mg/kg0.207440-62-2 39.832.443.4E440vanadium
                         

80.2 46.8mg/kg2.07440-66-6 51.669.073.9E440zinc
                         

Polycyclic Aromatic Hydrocarbons

<0.0050 <0.0050mg/kg0.005083-32-9 <0.0050<0.0050----E641A-Lacenaphthene
                         

<0.0050 <0.0050mg/kg0.0050208-96-8 <0.0050<0.0050----E641A-Lacenaphthylene
                         

<0.0040 <0.0040mg/kg0.0040120-12-7 <0.0040<0.0040----E641A-Lanthracene
                         

<0.010 <0.010mg/kg0.01056-55-3 <0.010<0.010----E641A-Lbenz(a)anthracene
                         

<0.010 <0.010mg/kg0.01050-32-8 <0.010<0.010----E641A-Lbenzo(a)pyrene
                         

<0.010 <0.010mg/kg0.010n/a <0.010<0.010----E641A-Lbenzo(b+j)fluoranthene
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:Client
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Tetra Tech Canada Inc.

Analytical Results

22AR-CS13.N6 

5-20

22AR-CS13 

5-20

22-6N.N6 5-2022-6N 30-5022-6N 5-20Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

09-Jun-2022 09-Jun-2022 09-Jun-2022 06-Jun-2022 09-Jun-2022 Client sampling date / time

EO2204388-006EO2204388-004EO2204388-003EO2204388-002EO2204388-001UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Polycyclic Aromatic Hydrocarbons

<0.010 <0.010mg/kg0.010191-24-2 <0.010<0.010----E641A-Lbenzo(g,h,i)perylene
                         

<0.010 <0.010mg/kg0.010207-08-9 <0.010<0.010----E641A-Lbenzo(k)fluoranthene
                         

<0.010 <0.010mg/kg0.010218-01-9 <0.010<0.010----E641A-Lchrysene
                         

<0.0050 <0.0050mg/kg0.005053-70-3 <0.0050<0.0050----E641A-Ldibenz(a,h)anthracene
                         

<0.010 <0.010mg/kg0.010206-44-0 <0.010<0.010----E641A-Lfluoranthene
                         

<0.010 <0.010mg/kg0.01086-73-7 <0.010<0.010----E641A-Lfluorene
                         

<0.010 <0.010mg/kg0.010193-39-5 <0.010<0.010----E641A-Lindeno(1,2,3-c,d)pyrene
                         

<0.010 <0.010mg/kg0.01091-20-3 <0.010<0.010----E641A-Lnaphthalene
                         

<0.010 <0.010mg/kg0.01085-01-8 <0.010<0.010----E641A-Lphenanthrene
                         

<0.010 <0.010mg/kg0.010129-00-0 <0.010<0.010----E641A-Lpyrene
                         

<0.020 <0.020mg/kg0.020---- <0.020<0.020----E641A-LB(a)P total potency equivalents [B(a)P TPE]
                         

<0.10 <0.10-0.10----IACR AB (coarse) <0.10<0.10----E641A-L                          

<0.10 <0.10-0.10----IACR AB (fine) <0.10<0.10----E641A-L                          

Polycyclic Aromatic Hydrocarbons Surrogates

73.6 67.9%0.134749-75-2 67.370.3----E641A-Lacridine-d9
                         

128 130%0.11719-03-5 128127----E641A-Lchrysene-d12
                         

123 107%0.11146-65-2 108112----E641A-Lnaphthalene-d8
                         

97.0 89.5%0.11517-22-2 85.189.9----E641A-Lphenanthrene-d10
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.



5 of 18:Page
Work Order :
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Analytical Results

22AR-CS16 

5-20

22AR-CS15.N9 

5-20

22AR-CS15 

5-20

22AR-CS14.N10 

5-20

22AR-CS14 

5-20

Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

09-Jun-2022 09-Jun-2022 09-Jun-2022 09-Jun-2022 09-Jun-2022 Client sampling date / time

EO2204388-013EO2204388-012EO2204388-010EO2204388-009EO2204388-007UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

11.7 13.3%0.25----moisture 19.715.913.0E144                          

Metals

0.29 0.37mg/kg0.107440-36-0 ----0.470.39E440antimony
                         

6.03 7.52mg/kg0.107440-38-2 ----9.157.66E440arsenic
                         

131 162mg/kg0.507440-39-3 ----150250E440barium
                         

0.47 0.53mg/kg0.107440-41-7 ----0.620.52E440beryllium
                         

0.156 0.197mg/kg0.0207440-43-9 ----0.1410.271E440cadmium
                         

26.2 24.4mg/kg0.507440-47-3 ----29.126.4E440chromium
                         

6.56 8.38mg/kg0.107440-48-4 ----15.08.26E440cobalt
                         

14.6 16.8mg/kg0.507440-50-8 ----19.117.5E440copper
                         

6.72 8.85mg/kg0.507439-92-1 ----8.757.55E440lead
                         

0.48 1.72mg/kg0.107439-98-7 ----0.720.84E440molybdenum
                         

22.0 24.5mg/kg0.507440-02-0 ----38.024.8E440nickel
                         

0.27 0.25mg/kg0.207782-49-2 ----0.360.36E440selenium
                         

<0.10 <0.10mg/kg0.107440-22-4 ----<0.10<0.10E440silver
                         

0.150 0.172mg/kg0.0507440-28-0 ----0.2190.183E440thallium
                         

<2.0 <2.0mg/kg2.07440-31-5 ----<2.0<2.0E440tin
                         

0.931 0.834mg/kg0.0507440-61-1 ----1.131.68E440uranium
                         

33.2 33.4mg/kg0.207440-62-2 ----43.640.2E440vanadium
                         

43.0 61.6mg/kg2.07440-66-6 ----54.551.3E440zinc
                         

Polycyclic Aromatic Hydrocarbons

<0.0050 <0.0050mg/kg0.005083-32-9 <0.0050<0.0050<0.0050E641A-Lacenaphthene
                         

<0.0050 <0.0050mg/kg0.0050208-96-8 <0.0050<0.0050<0.0050E641A-Lacenaphthylene
                         

<0.0040 <0.0040mg/kg0.0040120-12-7 <0.0040<0.0040<0.0040E641A-Lanthracene
                         

<0.010 <0.010mg/kg0.01056-55-3 <0.010<0.010<0.010E641A-Lbenz(a)anthracene
                         

<0.010 <0.010mg/kg0.01050-32-8 <0.010<0.010<0.010E641A-Lbenzo(a)pyrene
                         

<0.010 <0.010mg/kg0.010n/a <0.010<0.010<0.010E641A-Lbenzo(b+j)fluoranthene
                         

<0.010 <0.010mg/kg0.010191-24-2 <0.010<0.010<0.010E641A-Lbenzo(g,h,i)perylene
                         

<0.010 <0.010mg/kg0.010207-08-9 <0.010<0.010<0.010E641A-Lbenzo(k)fluoranthene
                         

<0.010 <0.010mg/kg0.010218-01-9 <0.010<0.010<0.010E641A-Lchrysene
                         

<0.0050 <0.0050mg/kg0.005053-70-3 <0.0050<0.0050<0.0050E641A-Ldibenz(a,h)anthracene
                         

<0.010 <0.010mg/kg0.010206-44-0 <0.010<0.010<0.010E641A-Lfluoranthene
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Analytical Results

22AR-CS16 

5-20

22AR-CS15.N9 

5-20

22AR-CS15 

5-20

22AR-CS14.N10 

5-20

22AR-CS14 

5-20

Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

09-Jun-2022 09-Jun-2022 09-Jun-2022 09-Jun-2022 09-Jun-2022 Client sampling date / time

EO2204388-013EO2204388-012EO2204388-010EO2204388-009EO2204388-007UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Polycyclic Aromatic Hydrocarbons

<0.010 <0.010mg/kg0.01086-73-7 <0.010<0.010<0.010E641A-Lfluorene
                         

<0.010 <0.010mg/kg0.010193-39-5 <0.010<0.010<0.010E641A-Lindeno(1,2,3-c,d)pyrene
                         

<0.010 <0.010mg/kg0.01091-20-3 <0.010<0.010<0.010E641A-Lnaphthalene
                         

<0.010 <0.010mg/kg0.01085-01-8 <0.010<0.010<0.010E641A-Lphenanthrene
                         

<0.010 <0.010mg/kg0.010129-00-0 <0.010<0.010<0.010E641A-Lpyrene
                         

<0.020 <0.020mg/kg0.020---- <0.020<0.020<0.020E641A-LB(a)P total potency equivalents [B(a)P TPE]
                         

<0.10 <0.10-0.10----IACR AB (coarse) <0.10<0.10<0.10E641A-L                          

<0.10 <0.10-0.10----IACR AB (fine) <0.10<0.10<0.10E641A-L                          

Polycyclic Aromatic Hydrocarbons Surrogates

71.8 70.0%0.134749-75-2 69.372.269.3E641A-Lacridine-d9
                         

128 125%0.11719-03-5 129130123E641A-Lchrysene-d12
                         

116 108%0.11146-65-2 112116111E641A-Lnaphthalene-d8
                         

91.3 88.6%0.11517-22-2 87.691.287.1E641A-Lphenanthrene-d10
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Analytical Results

22AR-CS18.N8 

5-20

22AR-CS18 

5-20

22-8.N9 5-2022-8 5-2022AR-CS16.N6 

5-20

Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

09-Jun-2022 06-Jun-2022 09-Jun-2022 09-Jun-2022 09-Jun-2022 Client sampling date / time

EO2204388-022EO2204388-020EO2204388-018EO2204388-016EO2204388-015UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

16.5 14.8%0.25----moisture 15.0----11.6E144                          

Particle Size

---- ----%1.0----sand (>0.075mm) --------38.4E178                          

---- ----%1.0---- --------61.5E178fines (<0.075mm)
                         

---- ---------- --------FineE178texture class
                         

Metals

0.43 0.47mg/kg0.107440-36-0 0.450.290.39E440antimony
                         

10.8 10.9mg/kg0.107440-38-2 9.209.637.94E440arsenic
                         

149 147mg/kg0.507440-39-3 186131198E440barium
                         

0.70 0.69mg/kg0.107440-41-7 0.640.630.64E440beryllium
                         

0.150 0.083mg/kg0.0207440-43-9 0.2600.1360.233E440cadmium
                         

27.0 26.7mg/kg0.507440-47-3 26.522.321.7E440chromium
                         

10.6 9.78mg/kg0.107440-48-4 9.439.808.41E440cobalt
                         

19.8 18.5mg/kg0.507440-50-8 15.614.717.6E440copper
                         

11.0 9.82mg/kg0.507439-92-1 8.148.5712.1E440lead
                         

0.73 0.74mg/kg0.107439-98-7 0.830.321.37E440molybdenum
                         

26.3 23.5mg/kg0.507440-02-0 26.120.324.9E440nickel
                         

<0.20 0.27mg/kg0.207782-49-2 0.430.210.36E440selenium
                         

0.12 <0.10mg/kg0.107440-22-4 0.11<0.100.11E440silver
                         

0.224 0.211mg/kg0.0507440-28-0 0.2180.1860.162E440thallium
                         

<2.0 <2.0mg/kg2.07440-31-5 <2.0<2.0<2.0E440tin
                         

0.863 0.935mg/kg0.0507440-61-1 1.690.7521.22E440uranium
                         

45.2 43.7mg/kg0.207440-62-2 43.541.833.4E440vanadium
                         

69.0 59.4mg/kg2.07440-66-6 60.054.986.2E440zinc
                         

Polycyclic Aromatic Hydrocarbons

<0.0050 <0.0050mg/kg0.005083-32-9 <0.0050----<0.0050E641A-Lacenaphthene
                         

<0.0050 <0.0050mg/kg0.0050208-96-8 <0.0050----<0.0050E641A-Lacenaphthylene
                         

<0.0040 <0.0040mg/kg0.0040120-12-7 <0.0040----<0.0040E641A-Lanthracene
                         

<0.010 <0.010mg/kg0.01056-55-3 <0.010----0.026E641A-Lbenz(a)anthracene
                         

<0.010 <0.010mg/kg0.01050-32-8 <0.010----0.038E641A-Lbenzo(a)pyrene
                         

<0.010 <0.010mg/kg0.010n/a <0.010----0.050E641A-Lbenzo(b+j)fluoranthene
                         

<0.010 <0.010mg/kg0.010191-24-2 <0.010----0.029E641A-Lbenzo(g,h,i)perylene
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Analytical Results

22AR-CS18.N8 

5-20

22AR-CS18 

5-20

22-8.N9 5-2022-8 5-2022AR-CS16.N6 

5-20

Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

09-Jun-2022 06-Jun-2022 09-Jun-2022 09-Jun-2022 09-Jun-2022 Client sampling date / time

EO2204388-022EO2204388-020EO2204388-018EO2204388-016EO2204388-015UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Polycyclic Aromatic Hydrocarbons

<0.010 <0.010mg/kg0.010207-08-9 <0.010----0.018E641A-Lbenzo(k)fluoranthene
                         

<0.010 <0.010mg/kg0.010218-01-9 <0.010----0.031E641A-Lchrysene
                         

<0.0050 <0.0050mg/kg0.005053-70-3 <0.0050----<0.0083E641A-Ldibenz(a,h)anthracene
     DLQ                

<0.010 <0.010mg/kg0.010206-44-0 <0.010----0.036E641A-Lfluoranthene
                         

<0.010 <0.010mg/kg0.01086-73-7 <0.010----<0.010E641A-Lfluorene
                         

<0.010 <0.010mg/kg0.010193-39-5 <0.010----0.032E641A-Lindeno(1,2,3-c,d)pyrene
                         

<0.010 <0.010mg/kg0.01091-20-3 <0.010----<0.010E641A-Lnaphthalene
                         

<0.010 <0.010mg/kg0.01085-01-8 <0.010----0.011E641A-Lphenanthrene
                         

<0.010 <0.010mg/kg0.010129-00-0 <0.010----0.039E641A-Lpyrene
                         

<0.020 <0.020mg/kg0.020---- <0.020----0.055E641A-LB(a)P total potency equivalents [B(a)P TPE]
                         

<0.10 <0.10-0.10----IACR AB (coarse) <0.10----<0.10E641A-L                          

<0.10 <0.10-0.10----IACR AB (fine) <0.10----<0.10E641A-L                          

Polycyclic Aromatic Hydrocarbons Surrogates

72.8 76.4%0.134749-75-2 85.3----77.0E641A-Lacridine-d9
                         

128 95.0%0.11719-03-5 99.4----96.8E641A-Lchrysene-d12
                         

115 88.0%0.11146-65-2 91.2----93.8E641A-Lnaphthalene-d8
                         

92.1 87.1%0.11517-22-2 88.5----90.1E641A-Lphenanthrene-d10
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Analytical Results

22AR-CS3 5-2022AR-CS2.N7 

5-20

22AR-CS2 5-2022AR-CS1.N7 

5-20

22AR-CS1 5-20Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

09-Jun-2022 10-Jun-2022 09-Jun-2022 09-Jun-2022 09-Jun-2022 Client sampling date / time

EO2204388-029EO2204388-027EO2204388-026EO2204388-025EO2204388-024UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

19.3 ----%0.25----moisture 9.1615.215.5E144                          

Metals

0.42 0.37mg/kg0.107440-36-0 0.380.360.25E440antimony
                         

9.91 7.71mg/kg0.107440-38-2 6.807.315.66E440arsenic
                         

326 192mg/kg0.507440-39-3 148269182E440barium
                         

0.75 0.64mg/kg0.107440-41-7 0.530.530.52E440beryllium
                         

0.254 0.193mg/kg0.0207440-43-9 0.1840.2050.208E440cadmium
                         

27.9 20.3mg/kg0.507440-47-3 21.222.924.0E440chromium
                         

11.0 8.26mg/kg0.107440-48-4 7.839.426.56E440cobalt
                         

20.7 16.9mg/kg0.507440-50-8 17.417.315.6E440copper
                         

12.0 8.30mg/kg0.507439-92-1 7.708.499.15E440lead
                         

0.74 0.83mg/kg0.107439-98-7 0.940.680.53E440molybdenum
                         

26.9 24.2mg/kg0.507440-02-0 24.427.022.4E440nickel
                         

0.60 0.29mg/kg0.207782-49-2 0.30<0.200.34E440selenium
                         

0.14 <0.10mg/kg0.107440-22-4 <0.10<0.10<0.10E440silver
                         

0.205 0.178mg/kg0.0507440-28-0 0.1710.1680.159E440thallium
                         

<2.0 <2.0mg/kg2.07440-31-5 <2.0<2.0<2.0E440tin
                         

0.766 1.04mg/kg0.0507440-61-1 0.7901.450.754E440uranium
                         

48.7 32.3mg/kg0.207440-62-2 27.732.630.3E440vanadium
                         

49.7 58.7mg/kg2.07440-66-6 51.456.552.7E440zinc
                         

Polycyclic Aromatic Hydrocarbons

<0.0050 ----mg/kg0.005083-32-9 <0.0050<0.0050<0.0050E641A-Lacenaphthene
                         

<0.0050 ----mg/kg0.0050208-96-8 <0.0050<0.0050<0.0050E641A-Lacenaphthylene
                         

<0.0040 ----mg/kg0.0040120-12-7 <0.0040<0.0040<0.0040E641A-Lanthracene
                         

<0.010 ----mg/kg0.01056-55-3 <0.010<0.010<0.010E641A-Lbenz(a)anthracene
                         

<0.010 ----mg/kg0.01050-32-8 <0.010<0.010<0.010E641A-Lbenzo(a)pyrene
                         

<0.010 ----mg/kg0.010n/a <0.010<0.010<0.010E641A-Lbenzo(b+j)fluoranthene
                         

<0.010 ----mg/kg0.010191-24-2 <0.010<0.010<0.010E641A-Lbenzo(g,h,i)perylene
                         

<0.010 ----mg/kg0.010207-08-9 <0.010<0.010<0.010E641A-Lbenzo(k)fluoranthene
                         

<0.010 ----mg/kg0.010218-01-9 <0.010<0.010<0.010E641A-Lchrysene
                         

<0.0050 ----mg/kg0.005053-70-3 <0.0050<0.0050<0.0050E641A-Ldibenz(a,h)anthracene
                         

<0.010 ----mg/kg0.010206-44-0 <0.010<0.010<0.010E641A-Lfluoranthene
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Work Order :

:Client
EO2204388

SWM.SWOP4348-01.003:Project
Tetra Tech Canada Inc.

Analytical Results

22AR-CS3 5-2022AR-CS2.N7 

5-20

22AR-CS2 5-2022AR-CS1.N7 

5-20

22AR-CS1 5-20Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

09-Jun-2022 10-Jun-2022 09-Jun-2022 09-Jun-2022 09-Jun-2022 Client sampling date / time

EO2204388-029EO2204388-027EO2204388-026EO2204388-025EO2204388-024UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Polycyclic Aromatic Hydrocarbons

<0.010 ----mg/kg0.01086-73-7 <0.010<0.010<0.010E641A-Lfluorene
                         

<0.010 ----mg/kg0.010193-39-5 <0.010<0.010<0.010E641A-Lindeno(1,2,3-c,d)pyrene
                         

<0.010 ----mg/kg0.01091-20-3 <0.010<0.010<0.010E641A-Lnaphthalene
                         

<0.010 ----mg/kg0.01085-01-8 <0.010<0.010<0.010E641A-Lphenanthrene
                         

<0.010 ----mg/kg0.010129-00-0 <0.010<0.010<0.010E641A-Lpyrene
                         

<0.020 ----mg/kg0.020---- <0.020<0.020<0.020E641A-LB(a)P total potency equivalents [B(a)P TPE]
                         

<0.10 -----0.10----IACR AB (coarse) <0.10<0.10<0.10E641A-L                          

<0.10 -----0.10----IACR AB (fine) <0.10<0.10<0.10E641A-L                          

Polycyclic Aromatic Hydrocarbons Surrogates

77.9 ----%0.134749-75-2 76.372.674.7E641A-Lacridine-d9
                         

92.5 ----%0.11719-03-5 12812693.4E641A-Lchrysene-d12
                         

88.0 ----%0.11146-65-2 11611584.8E641A-Lnaphthalene-d8
                         

86.5 ----%0.11517-22-2 89.891.285.8E641A-Lphenanthrene-d10
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Work Order :

:Client
EO2204388

SWM.SWOP4348-01.003:Project
Tetra Tech Canada Inc.

Analytical Results

22AR-CS5.N9 

5-20

22AR-CS5 5-2022AR-CS4.N6 

5-20

22AR-CS4 5-2022AR-CS3.N7 

5-20

Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

10-Jun-2022 10-Jun-2022 10-Jun-2022 10-Jun-2022 10-Jun-2022 Client sampling date / time

EO2204388-038EO2204388-036EO2204388-034EO2204388-032EO2204388-030UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

15.6 14.3%0.25----moisture 22.623.217.1E144                          

Metals

0.32 0.28mg/kg0.107440-36-0 0.37----0.40E440antimony
                         

6.21 5.76mg/kg0.107440-38-2 8.33----8.57E440arsenic
                         

156 125mg/kg0.507440-39-3 278----136E440barium
                         

0.46 0.45mg/kg0.107440-41-7 0.60----0.66E440beryllium
                         

0.162 0.147mg/kg0.0207440-43-9 0.185----0.191E440cadmium
                         

18.1 19.6mg/kg0.507440-47-3 26.7----26.0E440chromium
                         

7.78 6.34mg/kg0.107440-48-4 11.7----12.8E440cobalt
                         

13.8 13.1mg/kg0.507440-50-8 19.5----19.2E440copper
                         

6.79 6.67mg/kg0.507439-92-1 9.51----9.70E440lead
                         

0.69 0.69mg/kg0.107439-98-7 0.95----0.83E440molybdenum
                         

24.8 19.3mg/kg0.507440-02-0 34.0----29.8E440nickel
                         

<0.20 <0.20mg/kg0.207782-49-2 <0.20----<0.20E440selenium
                         

<0.10 <0.10mg/kg0.107440-22-4 0.12----0.11E440silver
                         

0.153 0.142mg/kg0.0507440-28-0 0.213----0.210E440thallium
                         

<2.0 <2.0mg/kg2.07440-31-5 <2.0----<2.0E440tin
                         

1.24 1.10mg/kg0.0507440-61-1 1.42----0.981E440uranium
                         

27.8 27.1mg/kg0.207440-62-2 36.8----39.1E440vanadium
                         

44.9 45.0mg/kg2.07440-66-6 64.1----62.6E440zinc
                         

Polycyclic Aromatic Hydrocarbons

<0.0050 <0.0050mg/kg0.005083-32-9 <0.0050<0.0050<0.0050E641A-Lacenaphthene
                         

<0.0050 <0.0050mg/kg0.0050208-96-8 <0.0050<0.0050<0.0050E641A-Lacenaphthylene
                         

<0.0040 <0.0040mg/kg0.0040120-12-7 <0.0040<0.0040<0.0040E641A-Lanthracene
                         

<0.010 <0.010mg/kg0.01056-55-3 <0.010<0.010<0.010E641A-Lbenz(a)anthracene
                         

<0.010 <0.010mg/kg0.01050-32-8 <0.010<0.010<0.010E641A-Lbenzo(a)pyrene
                         

<0.010 <0.010mg/kg0.010n/a <0.010<0.010<0.010E641A-Lbenzo(b+j)fluoranthene
                         

<0.010 <0.010mg/kg0.010191-24-2 <0.010<0.010<0.010E641A-Lbenzo(g,h,i)perylene
                         

<0.010 <0.010mg/kg0.010207-08-9 <0.010<0.010<0.010E641A-Lbenzo(k)fluoranthene
                         

<0.010 <0.010mg/kg0.010218-01-9 <0.010<0.010<0.010E641A-Lchrysene
                         

<0.0050 <0.0050mg/kg0.005053-70-3 <0.0050<0.0050<0.0050E641A-Ldibenz(a,h)anthracene
                         

<0.010 <0.010mg/kg0.010206-44-0 <0.010<0.010<0.010E641A-Lfluoranthene
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Work Order :

:Client
EO2204388

SWM.SWOP4348-01.003:Project
Tetra Tech Canada Inc.

Analytical Results

22AR-CS5.N9 

5-20

22AR-CS5 5-2022AR-CS4.N6 

5-20

22AR-CS4 5-2022AR-CS3.N7 

5-20

Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

10-Jun-2022 10-Jun-2022 10-Jun-2022 10-Jun-2022 10-Jun-2022 Client sampling date / time

EO2204388-038EO2204388-036EO2204388-034EO2204388-032EO2204388-030UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Polycyclic Aromatic Hydrocarbons

<0.010 <0.010mg/kg0.01086-73-7 <0.010<0.010<0.010E641A-Lfluorene
                         

<0.010 <0.010mg/kg0.010193-39-5 <0.010<0.010<0.010E641A-Lindeno(1,2,3-c,d)pyrene
                         

<0.010 <0.010mg/kg0.01091-20-3 <0.010<0.010<0.010E641A-Lnaphthalene
                         

<0.010 <0.010mg/kg0.01085-01-8 <0.010<0.010<0.010E641A-Lphenanthrene
                         

<0.010 <0.010mg/kg0.010129-00-0 <0.010<0.010<0.010E641A-Lpyrene
                         

<0.020 <0.020mg/kg0.020---- <0.020<0.020<0.020E641A-LB(a)P total potency equivalents [B(a)P TPE]
                         

<0.10 <0.10-0.10----IACR AB (coarse) <0.10<0.10<0.10E641A-L                          

<0.10 <0.10-0.10----IACR AB (fine) <0.10<0.10<0.10E641A-L                          

Polycyclic Aromatic Hydrocarbons Surrogates

72.0 66.7%0.134749-75-2 63.462.470.5E641A-Lacridine-d9
                         

108 125%0.11719-03-5 108123121E641A-Lchrysene-d12
                         

115 108%0.11146-65-2 98.686.8101E641A-Lnaphthalene-d8
                         

89.8 84.6%0.11517-22-2 81.581.390.4E641A-Lphenanthrene-d10
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Work Order :

:Client
EO2204388

SWM.SWOP4348-01.003:Project
Tetra Tech Canada Inc.

Analytical Results

22AR-CS8 5-2022AR-CS7.N7 

30-50

22AR-CS7 5-2022AR-CS6.N7 

5-20

22AR-CS6 5-20Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

09-Jun-2022 10-Jun-2022 09-Jun-2022 10-Jun-2022 09-Jun-2022 Client sampling date / time

EO2204388-045EO2204388-044EO2204388-042EO2204388-041EO2204388-040UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

13.9 7.28%0.25----moisture 14.117.618.5E144                          

Metals

---- ----mg/kg0.107440-36-0 ----0.370.30E440antimony
                         

---- ----mg/kg0.107440-38-2 ----8.437.42E440arsenic
                         

---- ----mg/kg0.507440-39-3 ----234154E440barium
                         

---- ----mg/kg0.107440-41-7 ----0.700.66E440beryllium
                         

---- ----mg/kg0.0207440-43-9 ----0.2750.220E440cadmium
                         

---- ----mg/kg0.507440-47-3 ----25.422.4E440chromium
                         

---- ----mg/kg0.107440-48-4 ----14.68.28E440cobalt
                         

---- ----mg/kg0.507440-50-8 ----24.514.4E440copper
                         

---- ----mg/kg0.507439-92-1 ----10.69.75E440lead
                         

---- ----mg/kg0.107439-98-7 ----0.640.55E440molybdenum
                         

---- ----mg/kg0.507440-02-0 ----34.322.0E440nickel
                         

---- ----mg/kg0.207782-49-2 ----0.740.64E440selenium
                         

---- ----mg/kg0.107440-22-4 ----0.140.10E440silver
                         

---- ----mg/kg0.0507440-28-0 ----0.2220.214E440thallium
                         

---- ----mg/kg2.07440-31-5 ----<2.0<2.0E440tin
                         

---- ----mg/kg0.0507440-61-1 ----0.6951.13E440uranium
                         

---- ----mg/kg0.207440-62-2 ----41.939.5E440vanadium
                         

---- ----mg/kg2.07440-66-6 ----66.758.5E440zinc
                         

Polycyclic Aromatic Hydrocarbons

<0.0050 <0.0050mg/kg0.005083-32-9 <0.0050<0.0050<0.0050E641A-Lacenaphthene
                         

<0.0050 <0.0050mg/kg0.0050208-96-8 <0.0050<0.0050<0.0050E641A-Lacenaphthylene
                         

<0.0040 <0.0040mg/kg0.0040120-12-7 <0.0040<0.0040<0.0040E641A-Lanthracene
                         

<0.010 <0.010mg/kg0.01056-55-3 <0.010<0.010<0.010E641A-Lbenz(a)anthracene
                         

<0.010 <0.010mg/kg0.01050-32-8 <0.010<0.010<0.010E641A-Lbenzo(a)pyrene
                         

<0.010 <0.010mg/kg0.010n/a <0.010<0.010<0.010E641A-Lbenzo(b+j)fluoranthene
                         

<0.010 <0.010mg/kg0.010191-24-2 <0.010<0.010<0.010E641A-Lbenzo(g,h,i)perylene
                         

<0.010 <0.010mg/kg0.010207-08-9 <0.010<0.010<0.010E641A-Lbenzo(k)fluoranthene
                         

<0.010 <0.010mg/kg0.010218-01-9 <0.010<0.010<0.010E641A-Lchrysene
                         

<0.0050 <0.0050mg/kg0.005053-70-3 <0.0050<0.0050<0.0050E641A-Ldibenz(a,h)anthracene
                         

<0.010 <0.010mg/kg0.010206-44-0 <0.010<0.010<0.010E641A-Lfluoranthene
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Work Order :

:Client
EO2204388

SWM.SWOP4348-01.003:Project
Tetra Tech Canada Inc.

Analytical Results

22AR-CS8 5-2022AR-CS7.N7 

30-50

22AR-CS7 5-2022AR-CS6.N7 

5-20

22AR-CS6 5-20Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

09-Jun-2022 10-Jun-2022 09-Jun-2022 10-Jun-2022 09-Jun-2022 Client sampling date / time

EO2204388-045EO2204388-044EO2204388-042EO2204388-041EO2204388-040UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Polycyclic Aromatic Hydrocarbons

<0.010 <0.010mg/kg0.01086-73-7 <0.010<0.010<0.010E641A-Lfluorene
                         

<0.010 <0.010mg/kg0.010193-39-5 <0.010<0.010<0.010E641A-Lindeno(1,2,3-c,d)pyrene
                         

<0.010 <0.010mg/kg0.01091-20-3 <0.010<0.010<0.010E641A-Lnaphthalene
                         

<0.010 <0.010mg/kg0.01085-01-8 <0.010<0.010<0.010E641A-Lphenanthrene
                         

<0.010 <0.010mg/kg0.010129-00-0 <0.010<0.010<0.010E641A-Lpyrene
                         

<0.020 <0.020mg/kg0.020---- <0.020<0.020<0.020E641A-LB(a)P total potency equivalents [B(a)P TPE]
                         

<0.10 <0.10-0.10----IACR AB (coarse) <0.10<0.10<0.10E641A-L                          

<0.10 <0.10-0.10----IACR AB (fine) <0.10<0.10<0.10E641A-L                          

Polycyclic Aromatic Hydrocarbons Surrogates

64.1 65.3%0.134749-75-2 63.067.362.3E641A-Lacridine-d9
                         

120 128%0.11719-03-5 129128128E641A-Lchrysene-d12
                         

102 110%0.11146-65-2 10310395.9E641A-Lnaphthalene-d8
                         

82.0 84.8%0.11517-22-2 80.981.276.3E641A-Lphenanthrene-d10
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Work Order :

:Client
EO2204388

SWM.SWOP4348-01.003:Project
Tetra Tech Canada Inc.

Analytical Results

22AR-CS10 

5-20

22AR-CS9.N7 

30-50

22AR-CS9.N7 

5-20

22AR-CS9 5-2022AR-CS8.N7 

5-20

Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

09-Jun-2022 10-Jun-2022 10-Jun-2022 09-Jun-2022 10-Jun-2022 Client sampling date / time

EO2204388-050EO2204388-049EO2204388-048EO2204388-047EO2204388-046UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

20.2 21.7%0.25----moisture ------------E144                          

Metals

0.24 ----mg/kg0.107440-36-0 0.390.350.29E440antimony
                         

7.47 ----mg/kg0.107440-38-2 7.107.546.93E440arsenic
                         

225 ----mg/kg0.507440-39-3 165201173E440barium
                         

0.61 ----mg/kg0.107440-41-7 0.540.620.60E440beryllium
                         

0.284 ----mg/kg0.0207440-43-9 0.2010.2360.187E440cadmium
                         

25.4 ----mg/kg0.507440-47-3 27.624.625.5E440chromium
                         

8.57 ----mg/kg0.107440-48-4 8.278.798.35E440cobalt
                         

14.7 ----mg/kg0.507440-50-8 17.114.814.6E440copper
                         

13.5 ----mg/kg0.507439-92-1 7.948.327.62E440lead
                         

1.10 ----mg/kg0.107439-98-7 0.740.680.66E440molybdenum
                         

24.1 ----mg/kg0.507440-02-0 27.725.725.1E440nickel
                         

0.63 ----mg/kg0.207782-49-2 0.270.510.74E440selenium
                         

0.12 ----mg/kg0.107440-22-4 <0.10<0.10<0.10E440silver
                         

0.172 ----mg/kg0.0507440-28-0 0.1760.1750.174E440thallium
                         

<2.0 ----mg/kg2.07440-31-5 <2.0<2.0<2.0E440tin
                         

1.32 ----mg/kg0.0507440-61-1 0.9391.601.46E440uranium
                         

41.8 ----mg/kg0.207440-62-2 31.636.134.1E440vanadium
                         

91.1 ----mg/kg2.07440-66-6 51.955.958.4E440zinc
                         

Polycyclic Aromatic Hydrocarbons

<0.0050 <0.0050mg/kg0.005083-32-9 ------------E641A-Lacenaphthene
                         

<0.0050 <0.0050mg/kg0.0050208-96-8 ------------E641A-Lacenaphthylene
                         

<0.0040 <0.0040mg/kg0.0040120-12-7 ------------E641A-Lanthracene
                         

<0.010 <0.010mg/kg0.01056-55-3 ------------E641A-Lbenz(a)anthracene
                         

<0.010 <0.010mg/kg0.01050-32-8 ------------E641A-Lbenzo(a)pyrene
                         

<0.010 <0.010mg/kg0.010n/a ------------E641A-Lbenzo(b+j)fluoranthene
                         

<0.010 <0.010mg/kg0.010191-24-2 ------------E641A-Lbenzo(g,h,i)perylene
                         

<0.010 <0.010mg/kg0.010207-08-9 ------------E641A-Lbenzo(k)fluoranthene
                         

<0.010 <0.010mg/kg0.010218-01-9 ------------E641A-Lchrysene
                         

<0.0050 <0.0050mg/kg0.005053-70-3 ------------E641A-Ldibenz(a,h)anthracene
                         

<0.010 <0.010mg/kg0.010206-44-0 ------------E641A-Lfluoranthene
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Work Order :

:Client
EO2204388

SWM.SWOP4348-01.003:Project
Tetra Tech Canada Inc.

Analytical Results

22AR-CS10 

5-20

22AR-CS9.N7 

30-50

22AR-CS9.N7 

5-20

22AR-CS9 5-2022AR-CS8.N7 

5-20

Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

09-Jun-2022 10-Jun-2022 10-Jun-2022 09-Jun-2022 10-Jun-2022 Client sampling date / time

EO2204388-050EO2204388-049EO2204388-048EO2204388-047EO2204388-046UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Polycyclic Aromatic Hydrocarbons

<0.010 <0.010mg/kg0.01086-73-7 ------------E641A-Lfluorene
                         

<0.010 <0.010mg/kg0.010193-39-5 ------------E641A-Lindeno(1,2,3-c,d)pyrene
                         

<0.010 <0.010mg/kg0.01091-20-3 ------------E641A-Lnaphthalene
                         

<0.010 <0.010mg/kg0.01085-01-8 ------------E641A-Lphenanthrene
                         

<0.010 <0.010mg/kg0.010129-00-0 ------------E641A-Lpyrene
                         

<0.020 <0.020mg/kg0.020---- ------------E641A-LB(a)P total potency equivalents [B(a)P TPE]
                         

<0.10 <0.10-0.10----IACR AB (coarse) ------------E641A-L                          

<0.10 <0.10-0.10----IACR AB (fine) ------------E641A-L                          

Polycyclic Aromatic Hydrocarbons Surrogates

71.8 67.7%0.134749-75-2 ------------E641A-Lacridine-d9
                         

91.4 88.6%0.11719-03-5 ------------E641A-Lchrysene-d12
                         

81.2 85.0%0.11146-65-2 ------------E641A-Lnaphthalene-d8
                         

81.1 82.5%0.11517-22-2 ------------E641A-Lphenanthrene-d10
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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Work Order :

:Client
EO2204388

SWM.SWOP4348-01.003:Project
Tetra Tech Canada Inc.

Analytical Results

22AR-CS11.N7 

35-50

22AR-CS11.N7 

5-15

22AR-CS11 

5-20

22AR-CS10.N7 

30-50

22AR-CS10.N7 

5-20

Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

10-Jun-2022 10-Jun-2022 09-Jun-2022 10-Jun-2022 10-Jun-2022 Client sampling date / time

EO2204388-056EO2204388-054EO2204388-053EO2204388-052EO2204388-051UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

10.8 ----%0.25----moisture ----7.39----E144                          

Particle Size

44.6 ----%1.0----sand (>0.075mm) ------------E178                          

55.4 ----%1.0---- ------------E178fines (<0.075mm)
                         

Fine ---------- ------------E178texture class
                         

Metals

---- 0.24mg/kg0.107440-36-0 0.38----0.35E440antimony
                         

---- 7.05mg/kg0.107440-38-2 6.55----7.28E440arsenic
                         

---- 144mg/kg0.507440-39-3 169----135E440barium
                         

---- 0.58mg/kg0.107440-41-7 0.53----0.58E440beryllium
                         

---- 0.107mg/kg0.0207440-43-9 0.212----0.156E440cadmium
                         

---- 25.4mg/kg0.507440-47-3 18.6----20.2E440chromium
                         

---- 9.49mg/kg0.107440-48-4 8.04----8.00E440cobalt
                         

---- 11.6mg/kg0.507440-50-8 15.5----15.6E440copper
                         

---- 7.35mg/kg0.507439-92-1 7.26----7.57E440lead
                         

---- 0.48mg/kg0.107439-98-7 0.57----0.49E440molybdenum
                         

---- 21.8mg/kg0.507440-02-0 23.5----30.3E440nickel
                         

---- 0.71mg/kg0.207782-49-2 0.40----0.57E440selenium
                         

---- <0.10mg/kg0.107440-22-4 <0.10----0.11E440silver
                         

---- 0.177mg/kg0.0507440-28-0 0.166----0.202E440thallium
                         

---- <2.0mg/kg2.07440-31-5 <2.0----<2.0E440tin
                         

---- 1.18mg/kg0.0507440-61-1 0.983----0.830E440uranium
                         

---- 31.6mg/kg0.207440-62-2 30.3----32.1E440vanadium
                         

---- 46.7mg/kg2.07440-66-6 49.6----49.3E440zinc
                         

Polycyclic Aromatic Hydrocarbons

<0.0050 ----mg/kg0.005083-32-9 ----<0.0050----E641A-Lacenaphthene
                         

<0.0050 ----mg/kg0.0050208-96-8 ----<0.0050----E641A-Lacenaphthylene
                         

<0.0040 ----mg/kg0.0040120-12-7 ----<0.0040----E641A-Lanthracene
                         

<0.010 ----mg/kg0.01056-55-3 ----<0.010----E641A-Lbenz(a)anthracene
                         

<0.010 ----mg/kg0.01050-32-8 ----<0.010----E641A-Lbenzo(a)pyrene
                         

0.016 ----mg/kg0.010n/a ----<0.010----E641A-Lbenzo(b+j)fluoranthene
                         

<0.010 ----mg/kg0.010191-24-2 ----<0.010----E641A-Lbenzo(g,h,i)perylene
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Analytical Results

22AR-CS11.N7 

35-50

22AR-CS11.N7 

5-15

22AR-CS11 

5-20

22AR-CS10.N7 

30-50

22AR-CS10.N7 

5-20

Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

10-Jun-2022 10-Jun-2022 09-Jun-2022 10-Jun-2022 10-Jun-2022 Client sampling date / time

EO2204388-056EO2204388-054EO2204388-053EO2204388-052EO2204388-051UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Polycyclic Aromatic Hydrocarbons

<0.010 ----mg/kg0.010207-08-9 ----<0.010----E641A-Lbenzo(k)fluoranthene
                         

0.010 ----mg/kg0.010218-01-9 ----<0.010----E641A-Lchrysene
                         

<0.0050 ----mg/kg0.005053-70-3 ----<0.0050----E641A-Ldibenz(a,h)anthracene
                         

0.014 ----mg/kg0.010206-44-0 ----<0.010----E641A-Lfluoranthene
                         

<0.010 ----mg/kg0.01086-73-7 ----<0.010----E641A-Lfluorene
                         

<0.010 ----mg/kg0.010193-39-5 ----<0.010----E641A-Lindeno(1,2,3-c,d)pyrene
                         

<0.010 ----mg/kg0.01091-20-3 ----<0.010----E641A-Lnaphthalene
                         

0.010 ----mg/kg0.01085-01-8 ----<0.010----E641A-Lphenanthrene
                         

0.016 ----mg/kg0.010129-00-0 ----<0.010----E641A-Lpyrene
                         

<0.020 ----mg/kg0.020---- ----<0.020----E641A-LB(a)P total potency equivalents [B(a)P TPE]
                         

<0.10 -----0.10----IACR AB (coarse) ----<0.10----E641A-L                          

<0.10 -----0.10----IACR AB (fine) ----<0.10----E641A-L                          

Polycyclic Aromatic Hydrocarbons Surrogates

67.4 ----%0.134749-75-2 ----24.9----E641A-Lacridine-d9
               SLMI      

81.0 ----%0.11719-03-5 ----82.8----E641A-Lchrysene-d12
                         

85.5 ----%0.11146-65-2 ----84.8----E641A-Lnaphthalene-d8
                         

85.0 ----%0.11517-22-2 ----85.8----E641A-Lphenanthrene-d10
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : EO2204388 Page : 1 of 16

:: LaboratoryClient Edmonton - EnvironmentalTetra Tech Canada Inc.

: Mark Fawcett Account Manager : Kieran TordoffContact
Address : North Building 14940 123 Ave NW

Edmonton AB Canada T5V 1B4
Address : 9450 - 17 Avenue NW

Edmonton, Alberta Canada T6N 1M9
Telephone : +1 780 413 5227Telephone : 780 451 2130

:Project SWM.SWOP4348-01.003 Date Samples Received : 12-Jun-2022 10:00
Issue Date : 29-Jun-2022 16:41----PO :

C-O-C number ----:
----:Sampler

:Site NE-09-50-17-W4
Quote number : ----
No. of samples received : 56

40:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.
l  No Duplicate outliers occur.
l  No Laboratory Control Sample (LCS) outliers occur
l  No Matrix Spike outliers occur.
l  Test sample Surrogate recovery outliers exist for all regular sample matrices - please see following pages for full details.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples
l  Quality Control Sample Frequency Outliers occur - please see following pages for full details.
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Regular Sample Surrogates

Sub-Matrix: Soil

Laboratory sample ID Analyte CAS Number LimitsAnalyte Group ResultClient/Ref Sample ID Comment

Samples Submitted 

EO2204388-054 34749-75-2acridine-d922AR-CS11.N7 5-15 Recovery less than lower 
data quality objective

60.0-130 
%

Polycyclic Aromatic Hydrocarbons Surrogates 24.9 %
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 
Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 
are added (refer to COA).
If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 
when interpreting results.
Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.
Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS10.N7 30-50 23-Jun-202223-Jun-202210-Jun-2022E440 ---- ---- 180 
days

13 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS11.N7 35-50 23-Jun-202223-Jun-202210-Jun-2022E440 ---- ---- 180 
days

13 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS2.N7 5-20 23-Jun-202223-Jun-202210-Jun-2022E440 ---- ---- 180 
days

13 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS3.N7 5-20 23-Jun-202223-Jun-202210-Jun-2022E440 ---- ---- 180 
days

13 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS4 5-20 23-Jun-202223-Jun-202210-Jun-2022E440 ---- ---- 180 
days

13 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS4.N6 5-20 23-Jun-202223-Jun-202210-Jun-2022E440 ---- ---- 180 
days

13 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS5.N9 5-20 23-Jun-202223-Jun-202210-Jun-2022E440 ---- ---- 180 
days

13 days ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS6.N7 5-20 23-Jun-202223-Jun-202210-Jun-2022E440 ---- ---- 180 
days

13 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS7.N7 30-50 23-Jun-202223-Jun-202210-Jun-2022E440 ---- ---- 180 
days

13 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS8.N7 5-20 23-Jun-202223-Jun-202210-Jun-2022E440 ---- ---- 180 
days

13 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS9.N7 30-50 23-Jun-202223-Jun-202210-Jun-2022E440 ---- ---- 180 
days

13 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22-6N 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22-6N.N6 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22-8 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22-8.N9 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS1 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü



6 of 16:Page
Work Order :

:Client
EO2204388
Tetra Tech Canada Inc.
SWM.SWOP4348-01.003:Project

Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS1.N7 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS10 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS11 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS13 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS13.N6 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS14 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS14.N10 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS15 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS15.N9 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS16.N6 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS18.N8 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS2 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS3 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS9 5-20 23-Jun-202223-Jun-202209-Jun-2022E440 ---- ---- 180 
days

14 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22-6N 30-50 23-Jun-202223-Jun-202206-Jun-2022E440 ---- ---- 180 
days

17 days ü

Metals : Metals in Soil/Solid by CRC ICPMS

LDPE bag

22AR-CS18 5-20 23-Jun-202223-Jun-202206-Jun-2022E440 ---- ---- 180 
days

17 days ü

Particle Size : CCME fine/coarse Particle Size Analysis by wet sieve

LDPE bag

22AR-CS10.N7 5-20 28-Jun-2022----10-Jun-2022E178 ---- ---- 180 
days

18 days ü

Particle Size : CCME fine/coarse Particle Size Analysis by wet sieve

LDPE bag

22-6N.N6 5-20 28-Jun-2022----09-Jun-2022E178 ---- ---- 180 
days

19 days ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Particle Size : CCME fine/coarse Particle Size Analysis by wet sieve

LDPE bag

22-8 5-20 28-Jun-2022----09-Jun-2022E178 ---- ---- 180 
days

19 days ü

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22-6N 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22-6N.N6 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22-8 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22-8.N9 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS1 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS1.N7 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS10.N7 5-20 15-Jun-2022----10-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS11.N7 5-15 15-Jun-2022----10-Jun-2022E144 ---- ---- ---- ----
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS13 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS13.N6 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS14 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS14.N10 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS15 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS15.N9 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS16 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS16.N6 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS18.N8 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS2.N7 5-20 15-Jun-2022----10-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS3 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS3.N7 5-20 15-Jun-2022----10-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS4 5-20 15-Jun-2022----10-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS4.N6 5-20 15-Jun-2022----10-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS5 5-20 15-Jun-2022----10-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS5.N9 5-20 15-Jun-2022----10-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS6 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS6.N7 5-20 15-Jun-2022----10-Jun-2022E144 ---- ---- ---- ----
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS7 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS7.N7 30-50 15-Jun-2022----10-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS8 5-20 15-Jun-2022----09-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS8.N7 5-20 15-Jun-2022----10-Jun-2022E144 ---- ---- ---- ----

Physical Tests : Moisture Content by Gravimetry

Glass soil jar/Teflon lined cap

22AR-CS9.N7 5-20 15-Jun-2022----10-Jun-2022E144 ---- ---- ---- ----

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS2.N7 5-20 18-Jun-202215-Jun-202210-Jun-2022E641A-L 14 
days

5 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS3.N7 5-20 18-Jun-202215-Jun-202210-Jun-2022E641A-L 14 
days

5 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS4 5-20 18-Jun-202215-Jun-202210-Jun-2022E641A-L 14 
days

5 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS4.N6 5-20 18-Jun-202215-Jun-202210-Jun-2022E641A-L 14 
days

5 days 40 days 3 daysü ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22-6N 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22-6N.N6 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22-8 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22-8.N9 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS1 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS1.N7 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS10.N7 5-20 18-Jun-202215-Jun-202210-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS11.N7 5-15 18-Jun-202215-Jun-202210-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS13 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS13.N6 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS14 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS14.N10 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS15 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS15.N9 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS16 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS16.N6 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS18.N8 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS3 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time
AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS5 5-20 18-Jun-202215-Jun-202210-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS5.N9 5-20 18-Jun-202215-Jun-202210-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS6.N7 5-20 18-Jun-202215-Jun-202210-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS7.N7 30-50 18-Jun-202215-Jun-202210-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS8.N7 5-20 18-Jun-202215-Jun-202210-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS9.N7 5-20 18-Jun-202215-Jun-202210-Jun-2022E641A-L 14 
days

6 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS6 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

7 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS7 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

7 days 40 days 3 daysü ü

Polycyclic Aromatic Hydrocarbons : PAHs by Hex:Ace GC-MS (Low Level CCME)

Glass soil jar/Teflon lined cap

22AR-CS8 5-20 18-Jun-202215-Jun-202209-Jun-2022E641A-L 14 
days

7 days 40 days 3 daysü ü

Legend & Qualifier Definitions

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 
should be greater than or equal to the expected frequency.

Matrix: Soil/Solid Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type
QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)
1 20 üCCME fine/coarse Particle Size Analysis by wet sieve E178 541230 5.05.0
2 35 üMetals in Soil/Solid by CRC ICPMS E440 535099 5.05.7
2 40 üMoisture Content by Gravimetry E144 524162 5.05.0
0 36 ûPAHs by Hex:Ace GC-MS (Low Level CCME) E641A-L 524966 5.00.0

Laboratory Control Samples (LCS)
1 20 üCCME fine/coarse Particle Size Analysis by wet sieve E178 541230 5.05.0
4 35 üMetals in Soil/Solid by CRC ICPMS E440 535099 10.011.4
2 40 üMoisture Content by Gravimetry E144 524162 5.05.0
2 36 üPAHs by Hex:Ace GC-MS (Low Level CCME) E641A-L 524966 5.05.5

Method Blanks (MB)
2 35 üMetals in Soil/Solid by CRC ICPMS E440 535099 5.05.7
2 40 üMoisture Content by Gravimetry E144 524162 5.05.0
2 36 üPAHs by Hex:Ace GC-MS (Low Level CCME) E641A-L 524966 5.05.5

Matrix Spikes (MS)
2 36 üPAHs by Hex:Ace GC-MS (Low Level CCME) E641A-L 524966 5.05.5
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 
Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Moisture is measured gravimetrically by drying the sample at 105°C.  Moisture content is 
calculated as the weight loss (due to water) divided by the wet weight of the sample, 
expressed as a percentage.

Moisture Content by Gravimetry E144 Soil/Solid

Edmonton - 
Environmental

CCME PHC in Soil - Tier 
1

An air-dried sample is reduced to < 2 mm size and mixed with a dispersing agent 
(sodium hexametaphosphate).  The sample is washed through a 200 mesh (0.075 mm) 
sieve. The retained mass of sample is used to determine % sand fraction. If the 
percentage of sand is >50%, the soil is considered to be  coarse textured soil. If the 
percentage of sand is <50%, the soil is considered to be fine textured.

CCME fine/coarse Particle Size Analysis by 
wet sieve

E178 Soil/Solid

Edmonton - 
Environmental

CCME Vol 4 Analytical 
Methods

This method is intended to liberate metals that may be environmentally available . 
Samples are dried, then sieved through a 2 mm sieve, and digested with HNO3 and HCl. 

Dependent on sample matrix, some metals may be only partially recovered, including Al, 
Ba, Be, Cr, Sr, Ti, Tl, V, W, and Zr.  Silicate minerals are not solubilized.  Volatile forms 
of sulfur (including sulfide) may not be captured, as they may be lost during sampling, 
storage, or digestion. This method does not adequately recover elemental sulfur, and is 
unsuitable for assessment of elemental sulfur standards or guidelines.

Analysis is by Collision/Reaction Cell ICPMS.

Metals in Soil/Solid by CRC ICPMS E440 Soil/Solid

Edmonton - 
Environmental

EPA 6020B (mod)

Polycyclic Aromatic Hydrocarbons (PAHs) are extracted with hexane/acetone and 
analyzed by GC-MS.  If reported, IACR (index of additive cancer risk, unitless) and 
B(a)P toxic potency equivalent (in soil concentration units) are calculated as per CCME 
PAH Soil Quality Guidelines fact sheet (2010) or ABT1.

PAHs by Hex:Ace GC-MS (Low Level CCME) E641A-L Soil/Solid

Edmonton - 
Environmental

EPA 8270E (mod)

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Samples are dried, then sieved through a 2 mm sieve, and digested with HNO3 and HCl. 
This method is intended to liberate metals that may be environmentally available.

Digestion for Metals and Mercury EP440 Soil/Solid

Edmonton - 
Environmental

EPA 200.2 (mod)

Samples are subsampled and Petroleum Hydrocarbons (PHC) and PAHs are extracted 
with 1:1 hexane:acetone using a rotary extractor.

PHCs and PAHs Hexane-Acetone Tumbler 
Extraction

EP601 Soil/Solid

Edmonton - 
Environmental

CCME PHC in Soil - Tier 
1 (mod)

After removal of any coarse fragments and reservation of wet subsamples a portion of 
homogenized sample is set in a tray and dried at less than 60°C until dry. The sample is 
then particle size reduced with an automated crusher or mortar and pestle, typically to 
<2 mm. Further size reduction may be needed for particular tests.

Dry and Grind EPP442 Soil/Solid

Edmonton - 
Environmental

Soil Sampling and 
Methods of Analysis, 
Carter 2008
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 
met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 
report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 
summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.
CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 
DQO = Data Quality Objective.
LOR = Limit of Reporting (detection limit). 
RPD = Relative Percent Difference
#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 
Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 
times the LOR (cut-off is test-specific).

Sub-Matrix: Soil/Solid Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 524162)

moisture ---- % 24.6 24.4 0.768% 20%22-6N 5-20 EO2204388-001 E144 ----0.25

Physical Tests  (QC Lot: 524282)

moisture ---- % 16.6 19.7 16.9% 20%Anonymous EO2204379-028 E144 ----0.25

Particle Size  (QC Lot: 541230)

sand (>0.075mm) ---- % 78.2 80.0 2.17% 10%Anonymous EO2204505-001 E178 ----1.0

Metals  (QC Lot: 535088)

antimony 7440-36-0 mg/kg 0.32 0.29 0.04 Diff <2x LOR22-6N 5-20 EO2204388-001 E440 ----0.10

arsenic 7440-38-2 mg/kg 6.78 6.22 8.59% 30%E440 ----0.10

barium 7440-39-3 mg/kg 185 176 5.42% 40%E440 ----0.50

beryllium 7440-41-7 mg/kg 0.79 0.73 7.97% 30%E440 ----0.10

cadmium 7440-43-9 mg/kg 0.371 0.340 8.54% 30%E440 ----0.020

chromium 7440-47-3 mg/kg 28.6 29.9 4.40% 30%E440 ----0.50

cobalt 7440-48-4 mg/kg 9.17 8.50 7.58% 30%E440 ----0.10

copper 7440-50-8 mg/kg 20.2 18.6 8.72% 30%E440 ----0.50

lead 7439-92-1 mg/kg 13.4 12.1 10.4% 40%E440 ----0.50

molybdenum 7439-98-7 mg/kg 0.29 0.33 0.04 Diff <2x LORE440 ----0.10

nickel 7440-02-0 mg/kg 25.1 23.9 4.86% 30%E440 ----0.50

selenium 7782-49-2 mg/kg 0.41 0.37 0.04 Diff <2x LORE440 ----0.20

silver 7440-22-4 mg/kg 0.13 0.12 0.01 Diff <2x LORE440 ----0.10

thallium 7440-28-0 mg/kg 0.256 0.232 0.024 Diff <2x LORE440 ----0.050

tin 7440-31-5 mg/kg <2.0 <2.0 0 Diff <2x LORE440 ----2.0

uranium 7440-61-1 mg/kg 1.03 1.04 1.15% 30%E440 ----0.050

vanadium 7440-62-2 mg/kg 42.6 41.0 3.76% 30%E440 ----0.20

zinc 7440-66-6 mg/kg 80.2 74.9 6.79% 30%E440 ----2.0

Metals  (QC Lot: 535099)

antimony 7440-36-0 mg/kg 0.17 0.17 0.0006 Diff <2x LORAnonymous EO2204377-001 E440 ----0.10

arsenic 7440-38-2 mg/kg 4.97 5.98 18.3% 30%E440 ----0.10

barium 7440-39-3 mg/kg 175 203 15.0% 40%E440 ----0.50

beryllium 7440-41-7 mg/kg 0.47 0.57 0.10 Diff <2x LORE440 ----0.10

cadmium 7440-43-9 mg/kg 0.151 0.190 22.8% 30%E440 ----0.020

chromium 7440-47-3 mg/kg 16.0 19.1 18.0% 30%E440 ----0.50
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Sub-Matrix: Soil/Solid Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Metals  (QC Lot: 535099)  - continued

cobalt 7440-48-4 mg/kg 7.08 8.73 20.8% 30%Anonymous EO2204377-001 E440 ----0.10

copper 7440-50-8 mg/kg 12.2 13.8 12.1% 30%E440 ----0.50

lead 7439-92-1 mg/kg 9.92 11.0 10.1% 40%E440 ----0.50

molybdenum 7439-98-7 mg/kg 0.63 0.74 17.1% 40%E440 ----0.10

nickel 7440-02-0 mg/kg 17.2 19.6 13.3% 30%E440 ----0.50

selenium 7782-49-2 mg/kg 0.38 0.41 0.03 Diff <2x LORE440 ----0.20

silver 7440-22-4 mg/kg <0.10 <0.10 0 Diff <2x LORE440 ----0.10

thallium 7440-28-0 mg/kg 0.108 0.120 0.013 Diff <2x LORE440 ----0.050

tin 7440-31-5 mg/kg <2.0 <2.0 0 Diff <2x LORE440 ----2.0

uranium 7440-61-1 mg/kg 1.47 1.62 10.3% 30%E440 ----0.050

vanadium 7440-62-2 mg/kg 24.5 28.8 15.9% 30%E440 ----0.20

zinc 7440-66-6 mg/kg 65.0 72.8 11.3% 30%E440 ----2.0
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 
contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Soil/Solid

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 524162)

moisture ---- E144 0.25 % <0.25 ----

Physical Tests  (QCLot: 524282)

moisture ---- E144 0.25 % <0.25 ----

Metals  (QCLot: 535088)

antimony 7440-36-0 E440 0.1 mg/kg <0.10 ----

arsenic 7440-38-2 E440 0.1 mg/kg <0.10 ----

barium 7440-39-3 E440 0.5 mg/kg <0.50 ----

beryllium 7440-41-7 E440 0.1 mg/kg <0.10 ----

cadmium 7440-43-9 E440 0.02 mg/kg <0.020 ----

chromium 7440-47-3 E440 0.5 mg/kg <0.50 ----

cobalt 7440-48-4 E440 0.1 mg/kg <0.10 ----

copper 7440-50-8 E440 0.5 mg/kg <0.50 ----

lead 7439-92-1 E440 0.5 mg/kg <0.50 ----

molybdenum 7439-98-7 E440 0.1 mg/kg <0.10 ----

nickel 7440-02-0 E440 0.5 mg/kg <0.50 ----

selenium 7782-49-2 E440 0.2 mg/kg <0.20 ----

silver 7440-22-4 E440 0.1 mg/kg <0.10 ----

thallium 7440-28-0 E440 0.05 mg/kg <0.050 ----

tin 7440-31-5 E440 2 mg/kg <2.0 ----

uranium 7440-61-1 E440 0.05 mg/kg <0.050 ----

vanadium 7440-62-2 E440 0.2 mg/kg <0.20 ----

zinc 7440-66-6 E440 2 mg/kg <2.0 ----

Metals  (QCLot: 535099)

antimony 7440-36-0 E440 0.1 mg/kg <0.10 ----

arsenic 7440-38-2 E440 0.1 mg/kg <0.10 ----

barium 7440-39-3 E440 0.5 mg/kg <0.50 ----

beryllium 7440-41-7 E440 0.1 mg/kg <0.10 ----

cadmium 7440-43-9 E440 0.02 mg/kg <0.020 ----

chromium 7440-47-3 E440 0.5 mg/kg <0.50 ----

cobalt 7440-48-4 E440 0.1 mg/kg <0.10 ----

copper 7440-50-8 E440 0.5 mg/kg <0.50 ----

lead 7439-92-1 E440 0.5 mg/kg <0.50 ----

molybdenum 7439-98-7 E440 0.1 mg/kg <0.10 ----
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Sub-Matrix: Soil/Solid

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Metals  (QCLot: 535099)  - continued

nickel 7440-02-0 E440 0.5 mg/kg <0.50 ----

selenium 7782-49-2 E440 0.2 mg/kg <0.20 ----

silver 7440-22-4 E440 0.1 mg/kg <0.10 ----

thallium 7440-28-0 E440 0.05 mg/kg <0.050 ----

tin 7440-31-5 E440 2 mg/kg <2.0 ----

uranium 7440-61-1 E440 0.05 mg/kg <0.050 ----

vanadium 7440-62-2 E440 0.2 mg/kg <0.20 ----

zinc 7440-66-6 E440 2 mg/kg <2.0 ----

Polycyclic Aromatic Hydrocarbons  (QCLot: 524284)

acenaphthene 83-32-9 E641A-L 0.005 mg/kg <0.0050 ----

acenaphthylene 208-96-8 E641A-L 0.005 mg/kg <0.0050 ----

anthracene 120-12-7 E641A-L 0.004 mg/kg <0.0040 ----

benz(a)anthracene 56-55-3 E641A-L 0.01 mg/kg <0.010 ----

benzo(a)pyrene 50-32-8 E641A-L 0.01 mg/kg <0.010 ----

benzo(b+j)fluoranthene n/a E641A-L 0.01 mg/kg <0.010 ----

benzo(g,h,i)perylene 191-24-2 E641A-L 0.01 mg/kg <0.010 ----

benzo(k)fluoranthene 207-08-9 E641A-L 0.01 mg/kg <0.010 ----

chrysene 218-01-9 E641A-L 0.01 mg/kg <0.010 ----

dibenz(a,h)anthracene 53-70-3 E641A-L 0.005 mg/kg <0.0050 ----

fluoranthene 206-44-0 E641A-L 0.01 mg/kg <0.010 ----

fluorene 86-73-7 E641A-L 0.01 mg/kg <0.010 ----

indeno(1,2,3-c,d)pyrene 193-39-5 E641A-L 0.01 mg/kg <0.010 ----

naphthalene 91-20-3 E641A-L 0.01 mg/kg <0.010 ----

phenanthrene 85-01-8 E641A-L 0.01 mg/kg <0.010 ----

pyrene 129-00-0 E641A-L 0.01 mg/kg <0.010 ----

Polycyclic Aromatic Hydrocarbons  (QCLot: 524966)

acenaphthene 83-32-9 E641A-L 0.005 mg/kg <0.0050 ----

acenaphthylene 208-96-8 E641A-L 0.005 mg/kg <0.0050 ----

anthracene 120-12-7 E641A-L 0.004 mg/kg <0.0040 ----

benz(a)anthracene 56-55-3 E641A-L 0.01 mg/kg <0.010 ----

benzo(a)pyrene 50-32-8 E641A-L 0.01 mg/kg <0.010 ----

benzo(b+j)fluoranthene n/a E641A-L 0.01 mg/kg <0.010 ----

benzo(g,h,i)perylene 191-24-2 E641A-L 0.01 mg/kg <0.010 ----

benzo(k)fluoranthene 207-08-9 E641A-L 0.01 mg/kg <0.010 ----

chrysene 218-01-9 E641A-L 0.01 mg/kg <0.010 ----

dibenz(a,h)anthracene 53-70-3 E641A-L 0.005 mg/kg <0.0050 ----
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Sub-Matrix: Soil/Solid

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Polycyclic Aromatic Hydrocarbons  (QCLot: 524966)  - continued

fluoranthene 206-44-0 E641A-L 0.01 mg/kg <0.010 ----

fluorene 86-73-7 E641A-L 0.01 mg/kg <0.010 ----

indeno(1,2,3-c,d)pyrene 193-39-5 E641A-L 0.01 mg/kg <0.010 ----

naphthalene 91-20-3 E641A-L 0.01 mg/kg <0.010 ----

phenanthrene 85-01-8 E641A-L 0.01 mg/kg <0.010 ----

pyrene 129-00-0 E641A-L 0.01 mg/kg <0.010 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 
results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Soil/Solid Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 524162)
moisture ---- E144 0.25 % 99.650 % ----11090.0

Physical Tests (QCLot: 524282)
moisture ---- E144 0.25 % 98.750 % ----11090.0

Metals (QCLot: 535088)
antimony 7440-36-0 E440 0.1 mg/kg 102100 mg/kg ----12080.0

arsenic 7440-38-2 E440 0.1 mg/kg 107100 mg/kg ----12080.0

barium 7440-39-3 E440 0.5 mg/kg 10825 mg/kg ----12080.0

beryllium 7440-41-7 E440 0.1 mg/kg 10510 mg/kg ----12080.0

cadmium 7440-43-9 E440 0.02 mg/kg 95.810 mg/kg ----12080.0

chromium 7440-47-3 E440 0.5 mg/kg 10525 mg/kg ----12080.0

cobalt 7440-48-4 E440 0.1 mg/kg 10325 mg/kg ----12080.0

copper 7440-50-8 E440 0.5 mg/kg 10625 mg/kg ----12080.0

lead 7439-92-1 E440 0.5 mg/kg 10250 mg/kg ----12080.0

molybdenum 7439-98-7 E440 0.1 mg/kg 10225 mg/kg ----12080.0

nickel 7440-02-0 E440 0.5 mg/kg 10250 mg/kg ----12080.0

selenium 7782-49-2 E440 0.2 mg/kg 104100 mg/kg ----12080.0

silver 7440-22-4 E440 0.1 mg/kg 92.110 mg/kg ----12080.0

thallium 7440-28-0 E440 0.05 mg/kg 99.8100 mg/kg ----12080.0

tin 7440-31-5 E440 2 mg/kg 95.750 mg/kg ----12080.0

uranium 7440-61-1 E440 0.05 mg/kg 1050.5 mg/kg ----12080.0

vanadium 7440-62-2 E440 0.2 mg/kg 10450 mg/kg ----12080.0

zinc 7440-66-6 E440 2 mg/kg 10650 mg/kg ----12080.0

Metals (QCLot: 535099)
antimony 7440-36-0 E440 0.1 mg/kg 93.5100 mg/kg ----12080.0

arsenic 7440-38-2 E440 0.1 mg/kg 104100 mg/kg ----12080.0

barium 7440-39-3 E440 0.5 mg/kg 10825 mg/kg ----12080.0

beryllium 7440-41-7 E440 0.1 mg/kg 10410 mg/kg ----12080.0

cadmium 7440-43-9 E440 0.02 mg/kg 10210 mg/kg ----12080.0

chromium 7440-47-3 E440 0.5 mg/kg 10425 mg/kg ----12080.0

cobalt 7440-48-4 E440 0.1 mg/kg 10025 mg/kg ----12080.0

copper 7440-50-8 E440 0.5 mg/kg 10225 mg/kg ----12080.0

lead 7439-92-1 E440 0.5 mg/kg 10250 mg/kg ----12080.0

molybdenum 7439-98-7 E440 0.1 mg/kg 96.825 mg/kg ----12080.0
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Sub-Matrix: Soil/Solid Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Metals (QCLot: 535099)  - continued
nickel 7440-02-0 E440 0.5 mg/kg 10350 mg/kg ----12080.0

selenium 7782-49-2 E440 0.2 mg/kg 103100 mg/kg ----12080.0

silver 7440-22-4 E440 0.1 mg/kg 89.210 mg/kg ----12080.0

thallium 7440-28-0 E440 0.05 mg/kg 96.5100 mg/kg ----12080.0

tin 7440-31-5 E440 2 mg/kg 90.650 mg/kg ----12080.0

uranium 7440-61-1 E440 0.05 mg/kg 1080.5 mg/kg ----12080.0

vanadium 7440-62-2 E440 0.2 mg/kg 10250 mg/kg ----12080.0

zinc 7440-66-6 E440 2 mg/kg 10250 mg/kg ----12080.0

Polycyclic Aromatic Hydrocarbons (QCLot: 524284)
acenaphthene 83-32-9 E641A-L 0.005 mg/kg 88.80.5 mg/kg ----13060.0

acenaphthylene 208-96-8 E641A-L 0.005 mg/kg 85.00.5 mg/kg ----13060.0

anthracene 120-12-7 E641A-L 0.004 mg/kg 74.10.5 mg/kg ----13060.0

benz(a)anthracene 56-55-3 E641A-L 0.01 mg/kg 1170.5 mg/kg ----13060.0

benzo(a)pyrene 50-32-8 E641A-L 0.01 mg/kg 75.40.5 mg/kg ----13060.0

benzo(b+j)fluoranthene n/a E641A-L 0.01 mg/kg 1060.5 mg/kg ----13060.0

benzo(g,h,i)perylene 191-24-2 E641A-L 0.01 mg/kg 1000.5 mg/kg ----13060.0

benzo(k)fluoranthene 207-08-9 E641A-L 0.01 mg/kg 74.20.5 mg/kg ----13060.0

chrysene 218-01-9 E641A-L 0.01 mg/kg 1080.5 mg/kg ----13060.0

dibenz(a,h)anthracene 53-70-3 E641A-L 0.005 mg/kg 81.60.5 mg/kg ----13060.0

fluoranthene 206-44-0 E641A-L 0.01 mg/kg 91.80.5 mg/kg ----13060.0

fluorene 86-73-7 E641A-L 0.01 mg/kg 89.10.5 mg/kg ----13060.0

indeno(1,2,3-c,d)pyrene 193-39-5 E641A-L 0.01 mg/kg 1160.5 mg/kg ----13060.0

naphthalene 91-20-3 E641A-L 0.01 mg/kg 85.10.5 mg/kg ----13060.0

phenanthrene 85-01-8 E641A-L 0.01 mg/kg 88.80.5 mg/kg ----13060.0

pyrene 129-00-0 E641A-L 0.01 mg/kg 90.30.5 mg/kg ----13060.0

Polycyclic Aromatic Hydrocarbons (QCLot: 524966)
acenaphthene 83-32-9 E641A-L 0.005 mg/kg 92.50.5 mg/kg ----13060.0

acenaphthylene 208-96-8 E641A-L 0.005 mg/kg 90.20.5 mg/kg ----13060.0

anthracene 120-12-7 E641A-L 0.004 mg/kg 76.70.5 mg/kg ----13060.0

benz(a)anthracene 56-55-3 E641A-L 0.01 mg/kg 1100.5 mg/kg ----13060.0

benzo(a)pyrene 50-32-8 E641A-L 0.01 mg/kg 74.30.5 mg/kg ----13060.0

benzo(b+j)fluoranthene n/a E641A-L 0.01 mg/kg 96.00.5 mg/kg ----13060.0

benzo(g,h,i)perylene 191-24-2 E641A-L 0.01 mg/kg 94.60.5 mg/kg ----13060.0

benzo(k)fluoranthene 207-08-9 E641A-L 0.01 mg/kg 76.90.5 mg/kg ----13060.0

chrysene 218-01-9 E641A-L 0.01 mg/kg 1080.5 mg/kg ----13060.0

dibenz(a,h)anthracene 53-70-3 E641A-L 0.005 mg/kg 78.10.5 mg/kg ----13060.0



10 of 14:Page
Work Order :

:Client
EO2204388
Tetra Tech Canada Inc.
SWM.SWOP4348-01.003:Project

Sub-Matrix: Soil/Solid Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Polycyclic Aromatic Hydrocarbons (QCLot: 524966)  - continued
fluoranthene 206-44-0 E641A-L 0.01 mg/kg 94.40.5 mg/kg ----13060.0

fluorene 86-73-7 E641A-L 0.01 mg/kg 92.60.5 mg/kg ----13060.0

indeno(1,2,3-c,d)pyrene 193-39-5 E641A-L 0.01 mg/kg 1040.5 mg/kg ----13060.0

naphthalene 91-20-3 E641A-L 0.01 mg/kg 87.20.5 mg/kg ----13060.0

phenanthrene 85-01-8 E641A-L 0.01 mg/kg 91.40.5 mg/kg ----13060.0

pyrene 129-00-0 E641A-L 0.01 mg/kg 92.10.5 mg/kg ----13060.0
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 
samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 
results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Soil/Solid Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Polycyclic Aromatic Hydrocarbons  (QCLot: 524284)

22-6N 5-20 EO2204388-001 83-32-9 E641A-Lacenaphthene 0.5 mg/kg 14050.099.8 ----0.397 mg/kg

208-96-8 E641A-Lacenaphthylene 0.5 mg/kg 14050.093.1 ----0.370 mg/kg

120-12-7 E641A-Lanthracene 0.5 mg/kg 14050.080.8 ----0.321 mg/kg

56-55-3 E641A-Lbenz(a)anthracene 0.5 mg/kg 14050.0117 ----0.465 mg/kg

50-32-8 E641A-Lbenzo(a)pyrene 0.5 mg/kg 14050.078.8 ----0.313 mg/kg

n/a E641A-Lbenzo(b+j)fluoranthene 0.5 mg/kg 14050.0104 ----0.412 mg/kg

191-24-2 E641A-Lbenzo(g,h,i)perylene 0.5 mg/kg 14050.0115 ----0.457 mg/kg

207-08-9 E641A-Lbenzo(k)fluoranthene 0.5 mg/kg 14050.078.0 ----0.310 mg/kg

218-01-9 E641A-Lchrysene 0.5 mg/kg 14050.0110 ----0.436 mg/kg

53-70-3 E641A-Ldibenz(a,h)anthracene 0.5 mg/kg 14050.099.6 ----0.396 mg/kg

206-44-0 E641A-Lfluoranthene 0.5 mg/kg 14050.098.8 ----0.393 mg/kg

86-73-7 E641A-Lfluorene 0.5 mg/kg 14050.097.6 ----0.388 mg/kg

193-39-5 E641A-Lindeno(1,2,3-c,d)pyrene 0.5 mg/kg 14050.0128 ----0.507 mg/kg

91-20-3 E641A-Lnaphthalene 0.5 mg/kg 14050.099.1 ----0.394 mg/kg

85-01-8 E641A-Lphenanthrene 0.5 mg/kg 14050.095.2 ----0.379 mg/kg

129-00-0 E641A-Lpyrene 0.5 mg/kg 14050.096.4 ----0.383 mg/kg

Polycyclic Aromatic Hydrocarbons  (QCLot: 524966)

22AR-CS5 5-20 EO2204388-036 83-32-9 E641A-Lacenaphthene 0.5 mg/kg 14050.097.0 ----0.411 mg/kg

208-96-8 E641A-Lacenaphthylene 0.5 mg/kg 14050.091.1 ----0.386 mg/kg

120-12-7 E641A-Lanthracene 0.5 mg/kg 14050.076.9 ----0.326 mg/kg

56-55-3 E641A-Lbenz(a)anthracene 0.5 mg/kg 14050.0107 ----0.453 mg/kg

50-32-8 E641A-Lbenzo(a)pyrene 0.5 mg/kg 14050.071.5 ----0.303 mg/kg

n/a E641A-Lbenzo(b+j)fluoranthene 0.5 mg/kg 14050.098.7 ----0.418 mg/kg

191-24-2 E641A-Lbenzo(g,h,i)perylene 0.5 mg/kg 14050.0107 ----0.455 mg/kg

207-08-9 E641A-Lbenzo(k)fluoranthene 0.5 mg/kg 14050.070.3 ----0.298 mg/kg

218-01-9 E641A-Lchrysene 0.5 mg/kg 14050.0100 ----0.425 mg/kg

53-70-3 E641A-Ldibenz(a,h)anthracene 0.5 mg/kg 14050.093.6 ----0.396 mg/kg

206-44-0 E641A-Lfluoranthene 0.5 mg/kg 14050.094.4 ----0.400 mg/kg

86-73-7 E641A-Lfluorene 0.5 mg/kg 14050.094.0 ----0.398 mg/kg

193-39-5 E641A-Lindeno(1,2,3-c,d)pyrene 0.5 mg/kg 14050.0120 ----0.508 mg/kg

91-20-3 E641A-Lnaphthalene 0.5 mg/kg 14050.098.1 ----0.416 mg/kg

85-01-8 E641A-Lphenanthrene 0.5 mg/kg 14050.090.0 ----0.381 mg/kg
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Sub-Matrix: Soil/Solid Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Polycyclic Aromatic Hydrocarbons  (QCLot: 524966)  - continued

22AR-CS5 5-20 EO2204388-036 129-00-0 E641A-Lpyrene 0.5 mg/kg 14050.092.4 ----0.392 mg/kg



13 of 14:Page
Work Order :

:Client
EO2204388
Tetra Tech Canada Inc.
SWM.SWOP4348-01.003:Project

Reference Material (RM) Report

A Reference Material (RM) is a homogenous material with known and well -established analyte concentrations.  RMs are processed in an identical manner to test samples, and are used to monitor and 
control the accuracy and precision of a test method for a typical sample matrix.  RM results are expressed as percent recovery of the target analyte concentration.  RM targets may be certified target 
concentrations provided by the RM supplier, or may be ALS long-term mean values (for empirical test methods).

Sub-Matrix: Reference Material (RM) Report

Recovery Limits (%)Recovery (%)RM Target 

HighRM LowCAS NumberAnalyteReference Material IDLaboratory 

sample ID

Method Concentration Qualifier

Particle Size (QCLot: 541230)
10136.4 %----sand (>0.075mm)RM 91.0 109 ----E178

Metals (QCLot: 535088)
90.43.99 mg/kg7440-36-0antimonyRM 70.0 130 ----E440

1103.73 mg/kg7440-38-2arsenicRM 70.0 130 ----E440

105105 mg/kg7440-39-3bariumRM 70.0 130 ----E440

1040.349 mg/kg7440-41-7berylliumRM 70.0 130 ----E440

1000.91 mg/kg7440-43-9cadmiumRM 70.0 130 ----E440

96.6101 mg/kg7440-47-3chromiumRM 70.0 130 ----E440

1036.9 mg/kg7440-48-4cobaltRM 70.0 130 ----E440

105123 mg/kg7440-50-8copperRM 70.0 130 ----E440

100267 mg/kg7439-92-1leadRM 70.0 130 ----E440

1041.03 mg/kg7439-98-7molybdenumRM 70.0 130 ----E440

10326.7 mg/kg7440-02-0nickelRM 70.0 130 ----E440

87.34.06 mg/kg7440-22-4silverRM 50.0 150 ----E440

1140.0786 mg/kg7440-28-0thalliumRM 40.0 160 ----E440

96.710.6 mg/kg7440-31-5tinRM 70.0 130 ----E440

97.40.52 mg/kg7440-61-1uraniumRM 70.0 130 ----E440

97.532.7 mg/kg7440-62-2vanadiumRM 70.0 130 ----E440

102297 mg/kg7440-66-6zincRM 70.0 130 ----E440

Metals (QCLot: 535099)
93.63.99 mg/kg7440-36-0antimonyRM 70.0 130 ----E440

1073.73 mg/kg7440-38-2arsenicRM 70.0 130 ----E440

110105 mg/kg7440-39-3bariumRM 70.0 130 ----E440

1120.349 mg/kg7440-41-7berylliumRM 70.0 130 ----E440

1130.91 mg/kg7440-43-9cadmiumRM 70.0 130 ----E440

99.8101 mg/kg7440-47-3chromiumRM 70.0 130 ----E440

1046.9 mg/kg7440-48-4cobaltRM 70.0 130 ----E440

108123 mg/kg7440-50-8copperRM 70.0 130 ----E440

97.8267 mg/kg7439-92-1leadRM 70.0 130 ----E440
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Sub-Matrix: Reference Material (RM) Report

Recovery Limits (%)Recovery (%)RM Target 

HighRM LowCAS NumberAnalyteReference Material IDLaboratory 

sample ID

Method Concentration Qualifier

Metals (QCLot: 535099)  - continued
1081.03 mg/kg7439-98-7molybdenumRM 70.0 130 ----E440

10526.7 mg/kg7440-02-0nickelRM 70.0 130 ----E440

86.34.06 mg/kg7440-22-4silverRM 50.0 150 ----E440

1090.0786 mg/kg7440-28-0thalliumRM 40.0 160 ----E440

94.510.6 mg/kg7440-31-5tinRM 70.0 130 ----E440

98.80.52 mg/kg7440-61-1uraniumRM 70.0 130 ----E440

10132.7 mg/kg7440-62-2vanadiumRM 70.0 130 ----E440

103297 mg/kg7440-66-6zincRM 70.0 130 ----E440
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1 REPORT AND FORM INFORMATION 
Title of report Soil Management Program, 2022 Soil Remediation Report 
Report date (dd-mon-yyyy) March 2023 Record of Site Condition (RSC) ID No.Ψ  
 

2 SITE IDENTIFICATION AND PHYSICAL LOCATION 
2.1  Site name Clean Harbors Ryley Industrial Waste Management Facility 

2.2  Address of site Box 390 
Municipality Ryley Alberta  

2.3  Legal land description of site (if multiple, list all.) 

Plan, Block, Lot (PBL) Alberta Township System (ATS) 
Plan Block Lot LSD Quarter Section Township Range Meridian 
                        SE 09 050 17 4 
                        NE 09 050 17 4 
                                                      
                                                      
                                                      
                                                      
                                                      
                                                      
 

3 STAKEHOLDERS 
3.1  Operator  
Company Clean Harbors Canada, Inc. Contact person Stan Yuha 

Mailing address P.O. Box 390 
Ryley, AB    T0B 4A0 

Position held Facility Manager 
Business phone No. 780-663-2509 
Business fax No. 780-663-3539 
Business e-mail yuha.stan@cleanharbors.com 

3.2  Consultant   Not applicable 
Company Tetra Tech Canada Inc. Contact person Mark Fawcett 

Mailing address 14940 - 123 Avenue 
Edmonton, AB  T5V 1B4 

Position held Senior Soil Scientist 
Business phone No. 780-818-6352 
Business fax No. 780-454-5688 
Business e-mail mark.fawcett@tetratech.com 

3.3  Landowner(s) 

Land type   Private   Special Areas  Parks and protected area    Public 
(if not private, provide Disposition No.:      ) 

Landowner(s)  Same as operator          Other 
 
Ψ: Do not fill in. Reserved for internal administrative purposes only. 
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3.4  Occupant(s)  
Are there occupants at the site?  Yes  No  To be determined (TBD) 

Occupant(s)  Same as operator        Same as landowner         Other 

What is the type of occupancy?  Apartment building  Town house  Single detached house 
 Agricultural  Industrial  Commercial 
 Other (specify)        

 

4 OPERATING STATUS 

 Operating          Suspended          Abandoned          Decommissioning in progress        Closed 
 Reclaimed (provide Reclamation Certificate No.(s):      )                           Not applicable 

 

5 TYPE OF ACTIVITY AND SITE 

5.1 Petroleum Storage Tank Site    Yes 
5.1.1  ESRD file No.(s)       PTMAA site No. 6021 

5.1.2  Types of activity 

 Retail gas station  Aviation fuelling station  Bulk fuel  Other (specify):       

5.2 Upstream Oil and Gas Facility    Yes 
5.2.1  ESRD file No.(s)       AER approval No.(s)       

5.2.2  AER authorization type  Approval     License     Permit     Order     Other (specify)      

5.2.3  Types of activity 

 Wellsite and associated facility  Satellite  Battery  Pipeline 

 Compressor and pumping station  Other (specify):       

5.3 Approved Facility Under Environmental Protection and Enhancement Act (EPEA)     Yes 

5.3.1  ESRD approval No.(s) 10348-03-00 AER approval No.(s)       
5.3.2  Types of approved activity 

 Chemical 
manufacturing 
plant 

 Enhanced recovery in-
situ oil sands or heavy 
oil processing plant 

 Fertilizer manufacturing 
plant 

 Landfill 

 Metal 
manufacturing 
plant 

 Oil refinery  Oilsands processing plant  Oil production site 

 Pesticide 
manufacturing 
plant 

 Petrochemical 
manufacturing plant 

 Pipeline  Power plant 

 Pulp and paper 
processing plant 

 Sour gas processing 
plant 

 Sulphur manufacturing or 
processing plant 

 Waste management 
facility 

 Wood treatment 
plant 

 Other (specify):       

 



Record of Site Condition   

April 2014  Page 3 of 9 

 
5.4 Facility Under EPEA Code of Practice   Yes 

5.4.1  ESRD registration No.(s) 10348-03-00 AER registration No.(s)       

5.4.2  Type of Code of Practice 
 Asphalt paving 

plant 
 Compressor and 

pumping station 
 Concrete producing plant  Landfill 

 Pesticides  Pipeline  Land treatment of soils 
containing hydrocarbons 

 Sand and gravel pit 

 Small incinerator  Sweet gas 
processing plant 

 Other (specify):       

5.5 Other Activity    Yes 

5.5.1  ESRD file No.(s)       Other site ID No.(s)       Authorized by       
5.5.2  Types of activity 

 Dry cleaning operation  Highway maintenance yard  Transportation 

 Other (specify):       
 

6 SITE CHARACTERIZATION 
6.1 What Environmental Site Assessments (ESA) Have Been Conducted and Completed to Date? 
  Phase I ESA 
  Phase II ESA (check all that apply.) 
     Initial intrusive sampling       delineation completed       post-remediation monitoring      final confirmatory sampling 

6.2 Contaminants of Potential Concern (COPC) 
6.2.1  Does the site have any of the conditions that require the mandatory use of Alberta Tier 2 Soil and 

Groundwater Remediation Guidelines (ESRD, 2007 and updates)? (check all that apply in Section 6.2.1.1.) 
 Yes                                 No (proceed to Section 6.2.2.) 

6.2.1.1  Identify any conditions that require the approaches of the Alberta Tier 2 guidelines. (see Alberta Tier I Soil 
and Groundwater Remediation Guidelines (ESRD, 2007 and updates), for details.) 

 Contamination within 30 cm  
of building foundation  Unusual building feature  

(eg. earthen floor)  Contamination within 10 m distance 
of surface water body 

 Fractured bedrock  Potentially high hydraulic 
conductivity (> 10-5 m/sec.)  Other (see Alberta Tier 1 guidelines 

and specify):       
6.2.1.2  Did the Alberta Tier 2 approach lead to a soil or groundwater guideline that was lower than the 

corresponding Tier 1 guideline for the same contaminant(s)?             
                  Yes                                TBD                               No (proceed to Section 6.2.2.)              
6.2.1.3  If you answered ‘yes’ or ‘TBD’ to Section 6.2.1.2, identify the group of contaminants for each COPC with 

a mandatory Tier 2 guideline that is lower than the corresponding Tier 1 guideline (check all that apply, see 
Alberta Tier 1 guidelines, Tables 1-4 for detailed listing). 

 General and inorganic parameters  Metals 
 Hydrocarbons  Halogenated aliphatics 
 Chlorinated aromatics  Pesticides 
 Other organics  Radionuclides 
 Salt  Other (specify):       
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6.2.1.4  Did any past or current ESA relevant to this investigation identify an exceedance of the mandatory Tier 2 

guidelines referred to in Section 6.2.1.3 (e.g. Tier 2 guidelines that are lower than the corresponding Tier 
1 guidelines)?                                Yes                                 No                                  TBD 

6.2.1.5  If you answered ‘yes’ in Section 6.2.1.4, have all relevant COPC been remediated to meet the mandatory 
Tier 2 guidelines?                          Yes                                 No 

6.2.2. Did any past or current ESA relevant to this investigation identify a drilling waste disposal area? 
 Yes                                         No (proceed to Section 6.2.3.) 

6.2.2.1  If a drilling waste disposal area was identified, did any past or current ESA identify non-compliance with 
the compliance options outlined in Assessing Drilling Waste Disposal Areas: Compliance Options for 
Reclamation Certification (AER, 2014), as amended? 

                  Yes                                         No 
6.2.2.2  If you answered ‘yes’ in Section 6.2.2.1, have all COPC been remediated to meet the compliance options 

outlined in Assessing Drilling Waste Disposal Areas: Compliance Options for Reclamation Certification 
(AER, 2014), as amended? 

                  Yes                                          No 
6.2.2.3  For any COPC that did not meet the compliance options in Assessing Drilling Waste Disposal Areas, 

identify the group of contaminants (check of all that apply, see the Alberta Tier 1 guidelines, Tables 1-4 for 
detailed listing). 

 General and inorganic parameters  Metals 
 Hydrocarbons  Halogenated aliphatics 
 Chlorinated aromatics  Pesticides 
 Other organics  Radionuclides 
 Salt  Other (specify):       

6.2.3  For all areas and COPCs not assessed under Sections 6.2.1 or 6.2.2, did any ESA relevant to this 
investigation identify an exceedance over the Alberta Tier 1 guidelines? 

 Yes                                                 No (proceed to Section 6.3.) 
6.2.3.1  If you answered ‘yes’ in Section 6.2.3, have all COPC been remediated to meet the Alberta Tier 1 

guidelines? 
 Yes                                                 No                                            TBD 

6.2.3.2  For any COPC that exceeded Alberta Tier 1 guidelines in Section 6.2.3.1, identify the group of 
contaminants. (check all that apply, see the Alberta Tier 1 guidelines, Tables 1-4 for detailed listing.) 

 General and inorganic parameters  Metals 

 Hydrocarbons  Halogenated aliphatics 

 Chlorinated aromatics  Pesticides 

 Other organics  Radionuclides 
 Salt  Other (specify):       
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6.3 Status of Investigation 
6.3.1  Identify soil and groundwater guidelines used to assess the COPCs that are the subject of this investigation 

(check all that apply). 
 Alberta Tier 1 Soil and Groundwater Remediation Guidelines – 2007 and updates,  

    Coarse grained         Fine grained 
 Alberta Tier 2 Soil and Groundwater Remediation Guidelines – 2007 and updates,   
          Pathway exclusion   Guideline adjustment  Site specific remediation objectives 
 Assessing Drilling Waste Disposal Areas: Compliance Options for Reclamation Certification  

   (AER, 2014), as amended 
 Other (specify): Typical background concentrations, published soil data, and professional judgement 

6.3.2  What land use classification(s) is used? 
         Natural       Agricultural        Residential       Commercial      Industrial     Other (specify:      ) 
6.3.3  What is the outcome of the investigation? (check one only.) 

 For all COPCs on-site and off-site, no exceedance has been found above any applicable soil and groundwater 
guidelines in any prior and current assessments. 

 All contamination on-site and off-site has been completely remediated and meets the applicable soil and 
groundwater guidelines. 

 One or more COPC still exceeds the applicable soil or groundwater guidelines. 
6.3.4  How many contaminated areas are there currently at the site? 

  4                              None                              TBD 
6.3.5  Are all contaminated areas and potential contaminated areas assessed during this investigation? 
                             Yes                           No 
6.3.6  For all areas of potential environmental concern, list the dates when the contamination was discovered 

(specify dd-mon-yyyy): 06-Oct-2014;  08-Oct-2014;  10-Oct-2014;  21-Nov-2017;  09-Aug-2018;  24-Sep-2019;  
25-Sep-2019; 02-Oct-2019; 08-Aug-2020; 10-Sep-2020; 20-Oct-2021; 01-Nov-2021; 18-April-2022; 19-May-2022 

6.3.7  For all areas that have been identified in Section 6.3.4, have all substance releases been reported to ESRD? 
                             Yes                                   No                                      Not applicable 
6.3.8  If the answer to Section 6.3.7 is ‘yes’, list all Incident No.(s) (attach separate sheet if necessary): 
                                 ;                              Not assigned 
6.3.9  What is the approximate, cumulative amount of land area remaining exceeding applicable remediation 

guidelines?                     1200 (m2)                          None                       TBD 

6.3.10  Is there non-aqueous phase liquid (NAPL) product remaining on site?             Yes        No         TBD 

6.3.11  Is there non-aqueous phase liquid (NAPL) product remaining off site?            Yes        No         TBD 

6.3.12  What is the remediation status of the contaminated areas at site? 

 No remediation required  Site has exceedance but no remediation plan  
 Remediation plan developed  Active remediation 
 Remediation completed  Post remediation assessment completed 
 Ongoing risk management plan – on-site  Ongoing risk management plan – off-site 
 Remediation Certificate issued for some area(s) (provide Remediation Certificate No.(s):      ) 
 Remediation Certificate cancelled for some area(s) (provide Remediation Certificate No.(s):      ) 
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Direction for Completing the Remainder of the Form  

Attach the analytical summary tables of the COPCs that are the subject of this investigation and still present at this site. A 
detailed listing of COPCs can be found with Tables 1-4 in Alberta Tier 1 Soil and Groundwater Remediation Guidelines 
(ESRD, 2007 and updates), as amended. Refer to the RSC User’s Guide for detailed information on format and other 
requirements regarding the summary table.  

For the remainder of the form, follow the directions below: 
 If the COPCs on-site and off-site have never exceeded any applicable soil and groundwater guidelines in any prior 

and current assessments, proceed to Section 8, or 
 If the COPCs on-site and off-site have been completely remediated and meet the applicable soil and groundwater 

guidelines, proceed to Section 8, or 
 For all other circumstances, continue with Section 6.4. 

 

6.4 Key Transport Factors for Existing COPCs  
6.4.1  What is the horizontal distance to the nearest water well from the edge of the nearest contaminated area? 

 0-50 m                50-100 m               100-300 m              300-1000 m              > 1000 m 
6.4.2  What is the horizontal distance to the nearest surface water body from the edge of the contaminated area? 

 ≤10 m          10-50 m           50-100 m             100-300 m            300-1000 m        > 1000 m  
6.4.3  Does delineation achieve closure above the groundwater water table that is nearest to the ground surface? 

 Yes ( go to Section 6.5.)  No   TBD 
6.4.4  Is the groundwater that is nearest the ground surface a domestic use aquifer (DUA) as defined in Alberta 

Tier 2 guidelines?  
 Yes   No  TBD   Not required (NR) 

6.4.5  Is there a hydraulic barrier, as defined in Alberta Tier 2 guidelines, between the base of the contaminated 
area and the DUA? 

 Yes   No   TBD   NR 
6.4.6  If you answered ‘yes’ to Section 6.4.5, provide the measured largest value of the hydraulic conductivity (as 

value ×10-7 m/sec.) for the 5.0 m vertical layer from the bottom of the contaminated zone. 
      (×10-7 m/sec.)   TBD          NR 

 

6.5 On-site Characterization 

 6.5.1 What is the dominant soil texture that governs substance transport at the site? 
       Coarse grained          Fine grained           TBD         Not applicable (must identify reason in Section 6.2.1.1.) 
 6.5.2  What are the shallowest and deepest measured depths (meters below ground surface) of the water 

table at site? 
 Shallowest:  -0.06 (m)   Deepest:  7.65 (m)         TBD         NR (specify max. depth assessed:       (m)) 
 6.5.3  What is the dominant horizontal direction of groundwater flow for the near surface water table? 
 (N, NW, etc.:   E; NE )                                             TBD                         NR 
 6.5.4  What is the existing land use classification? 

 Natural        Agricultural        Residential       Commercial        Industrial        Other (specify)       
6.5.5  What is the end land use classification? 

 Natural        Agricultural        Residential       Commercial        Industrial        Other (specify)       
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6.5.6  Identify exposure pathways for which the applicable guidelines are exceeded on-site (check all that apply). 

 Vapour inhalation  Soil ingestion 
 Ingestion of potable water  Soil dermal (skin) contact  
 Fresh water aquatic life  Soil contact for plants and invertebrates 
 TBD  Other (specify):       

 

6.6 Off-site Characterization 
6.6.1  Are there COPCs off-site exceeding applicable soil or groundwater guidelines? 

 No  (if on-site contamination was reported, proceed to Section 7, otherwise, proceed to Section 8.) 
 Yes  TBD 

6.6.2  What is the current land use classification for any off-site area(s) identified in Section 6.6.1? 
 Natural       Agricultural        Residential       Commercial        Industrial        Other (specify)       

6.6.3  What is the end land use classification for any off-site area(s) identified in Section 6.6.1? 

 Natural       Agricultural        Residential       Commercial        Industrial        Other (specify)       
6.6.4  Is there any substance concentration under a road allowance exceeding the applicable soil or groundwater 

guidelines? 
  Yes                                No (proceed to Section 6.6.6.)                  TBD 

6.6.5  What is the most sensitive land use classification adjacent to the road allowance? 
 Natural       Agricultural        Residential        Commercial        Industrial        Other (specify)       

6.6.6  Identify exposure pathways for which the applicable guidelines are exceeded off-site (check all that apply). 
 Vapour inhalation   Soil ingestion 
 Ingestion of potable water  Soil dermal (skin) contact  
 Fresh water aquatic life  Soil contact for plants and invertebrates 
 TBD  Other (specify):       
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7 RISK MANAGEMENT PLAN (RMP) 
7.1 What is the Plan for Contaminated Areas Still Remaining on and off the Site? (check one only.) 
  Complete remediation (proceed to Section 8). 
  Partial remediation with risk management for some residual contamination. 
  Risk management for all remaining contamination. 

7.2 Key Progress of RMP 
7.2.1 If the site needs an on-going RMP, answer all the following questions that apply to the RMP. 

 Yes  No Are contaminated areas completely delineated horizontally and vertically in soil? 

 Yes  No Are contaminated areas completely delineated horizontally and vertically in groundwater? 

 Yes  No Is source identified and completely delineated? 

 Yes  No Is source migrating or has migrated off-site? 

 Yes  No Is source left as is? 

 Yes  No Is source partially removed and residual source being managed? 

 Yes  No Is source controlled with physical or administrative methods? 

 Yes  No Are all pathways of concern identified? 

 Yes  No Have all relevant receptors been identified and protected? 

 Yes  No Is there a monitoring program in place to verify RMP success? 

 Yes  No Are there third parties related to this RMP? (if the answer is ‘no’, skip the next question.) 

 Yes  No If there are third parties, have all of them accepted the RMP? 

 Yes  No Is there a commitment from person(s) responsible to implement and monitor the RMP until final 
remediation guidelines are achieved? 

 Yes  No Is there a contingency plan in place should the RMP fail? 

 Yes  No Is the RMP implemented for the site? 

 
Public Disclosure and Privacy Notification 

The Record of Site Condition form is a public record that is disclosed in accordance with section 35 of the Environmental 
Protection and Enhancement Act, Disclosure of Information Regulation, and Ministerial Order 23/2004.  Reasonable efforts 
have been made to minimize collection of personal information where possible. Personal information on the form is 
collected under the authority of section 12(c) and other provisions of the Environmental Protection and Enhancement Act 
and is in compliance with section 33(a) and 33(c) of the Freedom of Information and Protection of Privacy Act (FOIP).  
Personal information collected on this form will be used by Alberta Environment and Sustainable Resource Development 
(ESRD) or the Alberta Energy Regulator (AER), as the case may be, for the purposes of administering its programs.  

Accuracy of Information 
The information in this document has been submitted by persons other than ESRD or the AER. The Department, the 
Government of Alberta, and the AER cannot and do not warrant that the information in this document is current, accurate, 
complete, or free of errors. Persons accessing the information provided should not rely on it, and any reliance on the 
information provided is taken at the sole risk of the user. Users of this information are advised to conduct their own due 
diligence to satisfy themselves of the environmental condition of the property of interest.  
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8 DECLARATION 
 
This Record of Site Condition form was prepared for the purpose of reporting on the state of environmental site 
conditions and, where applicable, for the purpose of remediation or reclamation, for: 
  Clean Harbors Ryley Industrial Waste Management Facility  (site name) (the “Site”). 
 
I, as the licensed operator or authorized representative, have reviewed all information that was used in 
preparation of this form and I am satisfied that it was prepared in a manner consistent with the Applicable 
Standard╨ together with any relevant additional guidance that is available from Alberta Environment and 
Sustainable Resource Development as of this date for conducting environmental site assessments. 
 
Having conducted reasonable inquiries to obtain all relevant information, to my knowledge, the statements made in this 
form are true as of this date.  I have disclosed all pertinent information of which I am aware concerning the historical and 
current environmental condition of the Site to the Director. 
 
Any use which a third party, other than the Crown in right of Alberta or the AER, makes of this form, or any reliance on or 
decisions to be made based on it, are the responsibility of such third parties.  The undersigned accepts no responsibility 
for damages, if any, suffered by any third party, other than the Crown in right of Alberta and the AER, as a result of 
decisions made or actions based on this form.  Any exclusions or disclaimers to the contrary contained in any attachment 
to this form are of no force or effect as against the Crown in right of Alberta and the AER. 
 
Footnote ╨: 
 
"Applicable Standard" means 
 
 a)  for the purposes of upstream oil and gas sites, 
 

i)  2010 Reclamation Criteria for Wellsites and Associated Facilities  Application Guidelines (ESRD 
2011), 

 
ii)  CSA Standard Z769, Phase II Environmental Site Assessment, as amended, for any Phase II site 

assessment information used in preparation of this form on all upstream oil and gas sites not 
included in a) i); 

 
 b)  for the purposes of all other sites, CSA Standard Z768, Phase I Environmental Site Assessment, as 

amended, for any Phase I site assessment information and with CSA Standard Z769, Phase II 
Environmental Site Assessment, as amended, for any Phase II site assessment information used in 
preparation of this form. 

By signing below, I as the licensed operator or authorized representative, confirm the information provided herein is 
correct and complete, to the best of my knowledge and belief. 

Clean Harbors 
Canada, Inc. Stan Yuha Facility Manager        

Name of operator Name of authorized 
representative 

Title of authorized 
representative  
(e.g. officer, director) 

Signature Date  
(dd-mon-yyyy) 

 

23-03-2023
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