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EXECUTIVE SUMMARY 

The City of Red Deer (The City) retained Tetra Tech Canada Inc. (Tetra Tech) to conduct the 2021 groundwater 
and vapour monitoring program at a former landfill located at legal location Lot 3MR, Block 2, Plan 842 2279 within 
the southeast quarter of Section 08-038-27 W4M. The site is known as the Red Deer Motors (RDM) historic waste 
disposal site, hereafter referred to as the site. The objective of the monitoring program is to identify potential 
environmental concerns related to former operations at the site.   

The current groundwater monitoring network at the site consists of six monitoring wells (MW-01, MW-02, MW-03, 
MW-04A, MW-04B, and MW-05). The current vapour monitoring network consists of three vapour monitoring wells 
(VW-01, VW-02, and VW-04); VW-01 and VW-02 and were installed in 2013 and VW-04 was installed in 2021.  
VW-04 was installed on the northeast side of the site to replace VW-03, which was likely destroyed during the 
development of the parking lot to the east of the site. 

Tetra Tech’s scope of work for the 2021 monitoring and sampling program at the RDM site included conducting 
semi-annual events of groundwater and vapour monitoring, annual groundwater sampling at four monitoring wells, 
annual vapour sampling at two vapour wells, semi-annual surface water sampling, updating the hazard quotients, 
reviewing and updating previous recommendations for the site, and preparing an annual report. The analytical 
groundwater parameters included pH, electrical conductivity (EC), major ions, total dissolved solids (TDS), nutrients, 
dissolved metals, phenol, benzene, toluene, ethylbenzene, and xylenes (BTEX), petroleum hydrocarbon (PHC) 
fractions F1 and F2, the polycyclic aromatic hydrocarbon (PAH) compound naphthalene, and volatile organic 
compounds (VOCs). The surface water analytical parameters included pH, EC, major ions, TDS, nutrients, total 
and dissolved metals, BTEX, PHC fractions F1 and F2, and VOCs. The analytical vapour well parameters included 
matrix gases including oxygen, carbon dioxide, methane, and nitrogen, VOCs, BTEX, and PHCs.  

Key findings of the 2021 environmental monitoring program and conclusions include the following: 

 The groundwater elevation contours for July 2021 and September 2021 infer the groundwater flow is directed 
towards the west-northwest and Waskasoo Creek, which is consistent with previous findings.   

 Monitoring well MW-02 was located in 2021 and included in the monitoring and sampling events. The analytical 
results from MW-02 suggest that it is an appropriate background groundwater monitoring well and is not 
interpreted to have quality impacts related to municipal solid waste (MSW) landfill leachate. 

 There is evidence of impact to groundwater by leachate, similar to the previous results: 

− Parameters that exceeded the Tier 1 Guidelines at one or more groundwater monitoring wells in 2021 
included TDS, sodium, chloride, and dissolved arsenic, iron, manganese, and uranium. The VOC vinyl 
chloride was also greater than the Tier 1 Guideline at MW-01 and MW-05. In addition, detectable 
concentrations of a chlorinated VOC for which no Tier 1 Guideline has been established  
(1,2-dichloroethene [1,2-DCE]) were measured at MW-01, MW-04A, and MW-05. The measured 
concentrations of one or more of these parameters suggest leachate has impacted the groundwater quality 
at MW-01, MW-04A, and MW-05. The measured concentrations of these parameters were consistent with 
the 2019 results. 

− During the November 2021 sampling events, chloride concentrations greater than the Tier 1 Guidelines 
(120 mg/L) were measured at monitoring wells MW-01, MW-04A, and MW-05, and the concentrations were 
consistent with the results from 2019. The highest chloride concentration was 450 mg/L at MW-01. 
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− Concentrations of toluene, ethylbenzene, xylenes, and PHC fractions F1 and F2 in 2021 were less than the 
analytical detection limits at all groundwater monitoring wells. Benzene was detected at MW-05  
(0.00143 mg/L) but the concentration less than the Tier 1 Guideline value of 0.005 mg/L. 

 Surface water analytical results in 2021 along Waskasoo Creek suggest that the surface water quality for most 
parameters analyzed is similar upstream and downstream of the site. The surface water analytical results in 
2021 suggest that the site is not significantly impacting the surface water quality in Waskasoo Creek. 

 Landfill gas (LFG) is present beneath the site at perimeter locations, similar to previous results: 

− Concentrations of methane ranged up to 5.1% at VW-01 (northwest corner of site) and 4.1% at VW-04 
(east site perimeter) (5% is the lower explosive limit [LEL] for methane). Both wells are situated within the 
waste footprint, and concentrations in native soils beyond the footprint are not known. As noted below, soil 
vapour well VW-04 contained water to levels above the top of the screened interval during both events. 

− PHC Fraction F2 in soil gas was greater than the soil vapour screening criteria in sample VW-01. The 
estimated individual and/or cumulative hazards associated with the soil vapour sample collected in 
November 2021 exceeded the corresponding target hazard levels for this sample. 

− Concentrations of BTEX, PHCs, and VOCs in soil gas were less than the soil vapour screening criteria in 
sample VW-04 and its duplicate, and the estimated individual and cumulative risks and hazards associated 
with the soil vapour sample collected from VW-04 in November 2021 did not exceed the corresponding 
target risk and hazard levels. However, the well screen of newly installed VW-04 was below the water table 
(blinded) and the results are indicative of the volatilization of vapours from the groundwater and not the 
unsaturated zone. Reinstallation of this well above the groundwater table is recommended to ensure 
representative vapour concentrations are measured. 

Based on the above, the groundwater at interpreted hydraulically down-gradient locations (MW-01, MW-04A, and 
MW-05) was identified to exhibit leachate impacts; however, the 2021 results were similar to 2019. The groundwater 
at the background monitoring well (MW-02) does not exhibit leachate impacts. One of the two vapour wells  
(VW-01, situated in the northwest corner of the site) exhibited impacts by LFG, as evidenced by elevated methane 
and PHCs. However, this is not identified as a concern related to current developments near the site. Should a 
change in development be contemplated, this conclusion may need to be revised. At the new vapour well (VW-04), 
the well was blinded; however, methane monitoring suggests elevated methane is also present at this location. As 
recommended below, this well should be raised to obtain more representable results, and the results used to 
determine the potential need for additional action.  

The results of the groundwater and vapour monitoring program in 2021 and previous years, indicate there are 
residual impacts to groundwater and vapours, and buried landfill waste remains in place beneath the site; therefore, 
ongoing risk management is required. Risk management is recommended to include ongoing monitoring and 
administrative actions; however, it is recommended to reduce monitoring as described below. The following 
recommendations are made according to these risk management elements: 

 Ongoing Monitoring: 

− Monitoring wells MW-01, MW-04A, and MW-05 should continue to be sampled for routine groundwater 
chemistry parameters, dissolved metals, BTEX, PHC fractions F1 and F2, and VOCs following the proposed 
schedule provided below.  

− The surface water quality was consistent over the two sampling events in 2021 and additional sampling of 
Waskasoo Creek is not proposed. 

− Continued vapour monitoring is considered warranted to confirm conditions following the proposed 
schedule provided below. The suggested monitoring included measurements of headspace pressures and 
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methane concentrations in the vapour wells and headspace methane concentrations in the monitoring 
wells.  

− Based on the results of the soil vapour sample from VW-01, there is a potential vapour intrusion risk in the 
northwest corner of the site from PHCs. Continued vapour sampling of VW-01 and of reinstalled VW-04 is 
proposed following the proposed schedule provided below. 

− Conduct annual groundwater and vapour monitoring and sampling program at the site in 2022 to confirm 
concentrations measured to date and to monitor trends. If results remain consistent, reduce the monitoring 
and sampling frequency over time, as illustrated in the table below.  

Proposed Groundwater and Vapour Monitoring Program 

Activity 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 
Annual Groundwater Monitoring and 
Sampling Event of 3 Monitoring 
Wells 

X  X   X    X 

Annual Vapour Monitoring and 
Sampling Event of 2 Vapour Wells 

X  X   X    X 

 Additional Assessment: 

− Reinstall VW-04 above the water table to ensure representative soil vapour results are obtained along the 
east site boundary. 

− Based on the thin soil cover identified in the earlier work by Tiamat Environmental Consultants Ltd. (Tiamat), 
continue to conduct a basic site walkover during field monitoring events to document potential erosion, 
cracking, and/or exposed wastes. This information may be used to evaluate whether potential repairs to 
the cap are warranted.  

 Administrative Actions: 

− Utilize the revised generic mitigative measures when evaluating applications for development within the 
setback. 

− Ensure that the site is clearly identified within The City’s Land Use Bylaw and appropriate administrative 
requirements are met for the site in accordance with City policies. 

− Ensure that the site is clearly identified within The City’s utility mapping system. Elevated gas 
concentrations are present in the subsurface proximate to the 32 Street right-of-way (ROW). Future 
activities in this vicinity (e.g., utility work, repairs, paving, etc.) should consider the potential presence of 
gas and a site-specific safety plan should be developed for work undertaken to limit the potential for 
exposure to site workers. 

Further to the above recommendations, as noted the site remains an historical landfill. The City should review this 
status on an ongoing basis to ensure that the cover remains intact and drainage remains positive; repairs or 
maintenance should be undertaken as required to maintain the site. 
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LIMITATIONS OF REPORT 
This report and its contents are intended for the sole use of the City of Red Deer 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 or referenced in the report when the report is used or relied upon by any Party other than the City of Red Deer, 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 

The City of Red Deer (The City) retained Tetra Tech Canada Inc. (Tetra Tech) to conduct the 2021 groundwater 
and vapour monitoring program at a former landfill located at legal location Lot 3MR, Block 2, Plan 842 2279 within 
the southeast quarter of Section 08-038-27 W4M. The site is known as the Red Deer Motors (RDM) historic waste 
disposal site, here in referred to as the site.   

In 2019, Tetra Tech conducted groundwater and soil vapour monitoring and sampling to identify potential 
environmental concerns related to former operations at the site. The results were presented and discussed in the 
2019 Groundwater and Soil Vapour Monitoring Report – Red Deer Motors Site (Tetra Tech 2020). Key findings and 
recommendations of the 2019 monitoring program are summarized in Section 1.1. and the objectives and scope 
for the 2021 monitoring program are presented in Section 1.2.  

The field components of the monitoring program were completed using Tetra Tech’s detailed work plans 
encompassing the scope of work outlined in Section 1.2 below. The current report was completed under  
Tetra Tech’s Limitations on the Use of this Document for conducting environmental work.  A copy of these conditions 
is provided in Appendix A. 

1.1 2019 Report – Key Findings and Recommendations 
The report identified residual impacts to groundwater and vapours. Buried landfill waste remains in place beneath 
the site; therefore, ongoing risk management is required. Key findings included the following: 

 The groundwater elevations in 2019 were not contoured due to insufficient information; however, historically, 
groundwater flow was indicated to be to the northwest, towards Waskasoo Creek. 

 Parameters that exceeded the Alberta Tier 1 Soil and Groundwater Remediation Guidelines (Tier 1 Guidelines) 
at one or more groundwater monitoring wells in 2019 included total dissolved solids (TDS), sodium, chloride, 
ammonia, dissolved arsenic, copper, iron, manganese, and uranium, and vinyl chloride. Additionally, 
concentrations of benzene and 1,2-dichloroethene were detected at multiple wells. The measured 
concentrations of one or more of these parameters suggest leachate has impacted the groundwater quality at 
MW-01, MW-04A, and MW-05. The measured concentrations of these parameters were generally consistent 
with previous results. 

 Volatile organic compounds (VOCs) 1,2-dichloroethane and vinyl chloride in soil gas were greater than the soil 
vapour screening criteria in sample VW-01. Tetra Tech determined that the estimated individual and/or 
cumulative risks and hazards associated with the soil vapour sample collected in December 2019 exceeded 
the corresponding target risk and hazard levels for sample VW-01.  

 The groundwater at interpreted hydraulically down-gradient locations (MW-01, MW-04A, and MW-05) was 
identified to exhibit leachate impacts. The groundwater at the fourth well (MW-04B), which is installed slightly 
deeper and adjacent to MW-04A, did not appear to exhibit impacts. One of the two vapour wells (VW-01, 
situated in the northwest corner of the site) exhibited impacts by landfill gas (LFG), as evidenced by elevated 
methane and VOCs. However, this was not identified as a concern related to current developments near the 
site.   

Based on these findings, recommendations for the 2021 monitoring program were to: 

 Establish the groundwater flow direction, confirm groundwater concentrations measured to date and to monitor 
trends; 

 Confirm methane concentrations and pressures in both groundwater and vapour wells; 
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 Monitor the potential vapour intrusion risk in the northwest corner and east boundary of the site from VOCs, 
including installing a new vapour well along east site boundary to assess potential vapour migration; 

 Replace background groundwater monitoring well MW-02 to provide additional groundwater data; 

 Determine if Waskasoo Creek has impacts related to municipal solid waste (MSW) leachate impacts by 
sampling Waskasoo Creek upstream and downstream of the site; and 

 Evaluate the cover for potential erosion, cracking, and/or exposed wastes. 

1.2 Scope of Work 
Based on the 2019 findings and recommendations (Tetra Tech 2020), the 2021 monitoring program scope of work 
was outlined in a proposal that was sent to the City of Red Deer on March 2, 2021 (Tetra Tech 2021). The work 
conducted in 2021 included the following activities: 

 Installing a new vapour well along the east boundary of the site (VW-04) prior to the spring monitoring event.  

 During installation of VW-04, groundwater monitoring wells MW-02 and MW-03 were located and MW-02 was 
included in the spring and fall monitoring events, so a replacement background well was not needed. 

 Conducting semi-annual events of groundwater and vapour monitoring, including measuring headspace 
vapours and groundwater levels within each monitoring well and observing monitoring well integrity. 

 Conducting annual groundwater sampling by: 

− Purging shallow monitoring wells and deep monitoring wells until practically dry or until a minimum of three 
well volumes had been removed and allowing the water levels in the wells to recover; 

− Measuring field parameters (pH, electrical conductivity [EC], and water temperature) at the time of 
sampling; and 

− Collecting groundwater samples from each well and submitting the samples for laboratory chemical 
analyses. 

 Conducting semi-annual surface water sampling by: 

− Collecting surface water samples from Waskasoo Creek upstream (SW-02) and adjacent/downstream 
(SW-01) of the site and submitting the samples for laboratory chemical analyses; and 

− Measuring field parameters (pH, EC, and water temperature) at the time of sampling (September event 
only). 

 Conducting annual vapour sampling by:  

− Collecting vapour samples into Summa canisters for analysis from VW-01 and VW-04; and 

− Collecting one duplicate vapour sample for quality assurance/quality control (QA/QC) purposes. 

 Conducting monitoring well repairs, as required. 

 Completing site walkovers during each monitoring event to evaluate the cover for potential erosion, cracking, 
and/or exposed wastes. 
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 Preparing an annual report summarizing the field activities undertaken for the year, interpreting the groundwater 
and soil vapour analytical results, updating soil vapour screening criteria, updating the hazard quotients and 
recommendations for future monitoring activities at the site. 

In the 2019 groundwater and soil vapour monitoring report (Tetra Tech 2020), Tetra Tech recommended  
monitoring of groundwater monitoring well headspaces for methane as a useful screening tool in the absence of 
vapour wells in other areas of the site. Subsequently, while headspace methane monitoring was conducted, 
headspace monitoring for VOCs and combustible vapour concentrations (CVCs) was not conducted in 2021. 
Furthermore, due to practical difficulties and an anticipated limited added value, vapour pressure measurements at 
the groundwater monitoring wells were not recorded.  

Vapour well VW-02 was removed from the vapour sampling program as recommended in the 2019 groundwater 
and soil vapour monitoring report (Tetra Tech 2020), as it was determined that there was a low risk of vapours 
migrating southeast of the site. 

2.0 BACKGROUND INFORMATION 

2.1 General Information 
The site is located within SE 08-038-27 W4M, at Lot 3 MR Block 2 Plan 8422279. The site location is shown on 
Figure 1. The site is zoned A2 – Environmental Preservation District and is across Taylor Drive from Red Deer 
College. The site is located east of Taylor Drive and Waskasoo Creek, south of 32 Street and south and west of 
commercial buildings. A general site plan is shown on Figure 2. The site is undeveloped and consists of natural 
areas including, grasses, trees, and shrubs with power lines extending north to south on the west side. Additional 
information on the site history, historical groundwater monitoring investigations, geology and hydrogeology can be 
found in Appendix B. Cross-sections that were prepared using the wells previously installed at the site in 2013 are 
included in Appendix C (from Tiamat Environmental Consultants Ltd. [Tiamat] 2014). 

2.2 2019 Conceptual Site Model Summary 
The selection of comparative guidelines is based on the conceptual site model (CSM), which outlines the rationale 
for the selection of applicable exposure pathways and receptors at the site. This evaluation is based on guidance 
presented in the Alberta Tier 1 Guidelines (Alberta Environment and Parks [AEP] 2019). The CSM that was 
developed for the site in the 2019 groundwater and soil vapour monitoring report (Tetra Tech 2020) included the 
following items:  

 Description of any identified environmental issues including a description of processes or activities undertaken 
at or near the site and a listing of chemicals of potential concern (COPCs) identified in earlier investigations. 

 Description of known and reported historical releases, including locations and status of any subsequent ESAs 
and remediation. 

 Identification of applicable exposure pathways and receptors.  

The CSM is summarized in the following table. 
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Summary of Exposure Pathways and Receptors for Soil and Groundwater 
Release Mechanism COPC Migration Pathway Potential Receptor 

Leachate infiltration into 
foundation or through 
cover 

Inorganic parameters and 
nutrients, metals, petroleum 
hydrocarbons (PHCs), 
VOCs, and other indicator 
parameters (i.e., biological 
oxygen demand [BOD] and 
chemical oxygen demand 
[COD]). 

Direct soil contact. Human users of the parkland; 
ecological plants and soil 
invertebrates. 

Migration to groundwater users 
(water wells); migration to 
Waskasoo Creek via 
groundwater or surface seeps. 

Domestic use aquifer (DUA) 
drinking water; freshwater 
aquatic life in Waskasoo Creek. 

Nutrient and energy cycling. Microbial functioning of the soil. 
LFG emissions VOCs, methane, benzene, 

toluene, ethylbenzene, and 
xylenes (BTEX) and PHC 
fractions, and siloxanes. 

Vapour inhalation. Human users of the parkland; 
inhabitants of buildings near the 
parkland; workers in 
excavations. 

As recommended by AEP, the soil vapour results obtained during the 2019 investigation were compared to the 
Canadian Council of Minister of the Environment’s (CCME’s) document A Protocol for the Derivation of Soil Vapour 
Quality Guidelines for Protection of Human Exposures Via Inhalation of Vapours (CCME 2014). To determine the 
appropriate guidelines to compare the vapour sampling results to, indoor air risk calculations and methane explosive 
risks were calculated.  

The CSM determined that the most applicable guidelines for groundwater and vapour results for the site included 
the following:  

 Groundwater concentrations at the site were compared to the Tier 1 Guidelines (AEP 2019) under residential 
and parkland land uses for coarse-grained soils with the FAL pathway included. 

 Soil vapour analytical results were compared to soil vapour screening criteria developed from A Protocol for the 
Derivation of Soil Vapour Quality Guidelines for Protection of Human Exposures Via Inhalation of Vapours 
(CCME 2014) under residential land use for both slab-on-grade and basement for coarse-grained soils. As part 
of the 2021 report, the 2019 criteria was updated using the most up to date toxicity reference (TRV) values from 
Health Canada (Health Canada 2012) and the United States Environmental Protection Agency (USEPA). 

2.3 Monitoring Well Network 
The current groundwater monitoring network at the site consists of six monitoring wells (MW-01, MW-02, MW-03, 
MW-04A, MW-04B, and MW-05). Monitoring wells MW-02 and MW-03 were unable to be located in 2019; however, 
they were found prior to the spring 2021 groundwater monitoring event. Monitoring wells MW-04A, MW-04B, and 
MW-05 were presumably installed by Alberta Environmental Protection in the 1980s and completion details for 
these three wells are not known. 

Surface water locations along Waskasoo Creek were chosen upstream (SW-02) and adjacent/downstream  
(SW-01) of the site and were sampled for the first time in 2021. 

The current vapour monitoring network consists of three vapour monitoring wells (VW-01, VW-02, and VW-04). 
Vapour wells VW-01 and VW-02 were installed in 2013 and vapour well VW-04 was installed in 2021. 

Groundwater, surface water, and vapour monitoring well locations are shown on Figure 2.  
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3.0 FIELD METHODOLOGY 

3.1 Groundwater Monitoring and Sampling 
A discussion of the methods used for the groundwater monitoring and sampling fieldwork and laboratory testing is 
presented in the following section. In 2021, Tetra Tech conducted groundwater monitoring on July 13, and 
November 23. Groundwater sampling was conducted on November 23, 2021.   

3.1.1 Groundwater Monitoring and Sampling Methodology 
Groundwater monitoring consisted of measuring methane in monitoring well headspace, and static groundwater 
levels in each monitoring well using an electronic water level indicator semi-annually (July and November).   

The methodology for groundwater monitoring and sampling included the following: 

 Observing the integrity of each well and noting drainage and site conditions near the well that may have an 
effect on monitoring results or groundwater quality. 

 Measuring the methane headspace concentrations in each well using an RKI Eagle Hydrocarbon Surveyor II 
(RKI Eagle) calibrated to methane. 

 Measuring liquid levels in each monitoring well with an interface probe and recording total depths confirming 
absence of non-aqueous phase liquids (NAPL). 

 Recording of field data on standardized forms as documented in Tetra Tech standard operating practices. 

 Purging each monitoring well requiring sampling using dedicated polyethylene bailers or Waterra tubing with 
inertial pump foot valves of at least three well volumes of water, or until the well was practically dry. 

Following the completion of groundwater monitoring and purging, groundwater samples were collected from the 
required wells using the procedures identified below: 

 Groundwater samples were collected from four monitoring wells (MW-01, MW-02, MW-04A, and MW-05). 
Samples were collected and placed into appropriate laboratory supplied, sterile glass and plastic vials and 
bottles for the required analytical package. Samples were filtered and/or preserved in the field, as required. 

 Field measurements were taken for pH, EC, and temperature at the time of sampling. 

 Samples were submitted in coolers with ice to ALS Laboratory Group (ALS) in Calgary, Alberta for laboratory 
analysis under chain-of-custody (COC) documentation.  

3.1.2 Groundwater Analytical Program 
The analytical program for the groundwater monitoring wells was developed based on the recommendations in 
Section 1.1 and is summarized below: 

 Routine and dissolved metals. 

 BTEX and PHC fractions F1 and F2. 

 Naphthalene. 
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 VOCs. 

 Ammonia. 

 Phosphorus. 

3.2 Surface Water Sampling 
A discussion of the methods used for the surface water sampling fieldwork and laboratory testing is presented in 
the following section. In 2021, Tetra Tech conducted surface water sampling on July 13, and September 9, from 
Waskasoo Creek.  

3.2.1 Surface Water Sampling Methodology 
Surface water sampling consisted of sampling two surface water locations on Waskasoo Creek upstream  
(SW-02) and downstream (SW-01) of the site semi-annually (July and September).   

The methodology for surface water sampling included the following: 

 Observing the flow and water level of Waskasoo Creek prior to sampling. 

 Surface water samples were collected midstream by submerging the sampling bottle halfway between the water 
surface and the bottom of the creek bed, with the mouth of the bottle facing upstream. 

 Surface water samples were collected from two sampling locations (SW-01 and SW-02). Samples were 
collected and placed into appropriate laboratory supplied, sterile glass and plastic vials and bottles for the 
required analytical package. Samples were filtered and/or preserved in the field, as required. 

 Field measurements were taken for pH, EC, and temperature at the time of sampling (September only). 

 Samples were submitted in coolers with ice to ALS in Calgary, Alberta for laboratory analysis under a COC 
documentation.  

3.2.2 Surface Water Analytical Program 
The analytical program for the surface water sampling locations was developed based on the recommendations in 
Section 1.1 and is summarized below: 

 Routine. 

 Dissolved metals (July only). 

 Total Metals. 

 BTEX and PHC fractions F1 and F2. 

 VOCs. 

 Ammonia. 

The 2019 groundwater and soil vapour monitoring report did not determine comparative guidelines for surface water 
as part of the CSM (Tetra Tech 2020). Therefore, the surface water analytical results in 2021 were compared to the 
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AEP Environmental Quality Guidelines for Alberta Surface Waters for the most conservative values (chronic or 
acute) for the protection of freshwater aquatic life (FAL) (AEP 2018). 

3.3 Vapour Well Installation 
On May 4, 2021, a new vapour well (VW-04) was installed using a tracked drill rig and solid stem augers along the 
east site boundary near monitoring wells MW-02 and MW-03 to monitor LFG vapour along the east site boundary. 
While drilling the vapour well, waste was encountered 1 m below ground (mbg). The vapour well was installed with 
19 mm diameter polyvinyl chloride (PVC) pipe to a depth of 4.0 mbg and screened with 19 mm slotted PVC pipe 
from 2.5 mbg to 4.0 mbg. Free water was not observed in the borehole during the installation of the vapour well; 
materials were noted as dry to a depth of 3.0 mbg and damp between 3.0 mbg and 4.0 mbg. The borehole log of 
VW-04 is attached in Appendix F. 

3.4 Vapour Field Program 
In 2021, Tetra Tech conducted vapour monitoring on July 13 and November 23. Vapour sampling was conducted 
on November 23, 2021. 

Vapour monitoring at the vapour probes consisted of measuring and recording soil gas pressure, composition 
(methane, carbon dioxide, oxygen, hydrogen sulphide, and balance) on a percent volumetric basis and groundwater 
elevation.   

Each soil vapour probe was inspected for visible signs of damage and the position of the sampling labcock was 
noted. Soil gas pressure was recorded using a digital manometer. Once the soil gas pressure measurement was 
recorded, the soil gas probe was purged of three well volumes of air, or until readings stabilized.   

After purging, gas composition measurements for methane, carbon dioxide, oxygen, balance gas, and hydrogen 
sulphide were recorded using a GEM analyzer. After recording soil gas concentrations, the probe/well depths and 
water levels were measured and recorded to confirm the water level within the probe was beneath the screen 
portion of the soil gas probe (i.e., the probe was not blinded).  

A leak detection test was completed to ensure the vapour probe was sealed properly. The test was completed using 
a helium gas tracer to inspect the testing probe and apparatus for any leaks. If there was a leak beyond the 
acceptable range (2% of helium concentration), the connections were tightened, and the leak test was conducted 
again.  

Sampling of the soil vapour probes (VW-01 and VW-04) was based on the methodology of the CCME sampling 
guidelines, and is summarized as follows: 

 Prior to collecting the soil vapour probe samples, the well was purged of three well volumes, or until headspace 
readings stabilized. 

 A 1.4 L Summa vacuum canister was used for sample collection at the soil vapour probe monitoring location. 

 Sample data was recorded on the provided sample tag for each canister. 

 Sample tubing that was used to connect the canister to the soil vapour probe was low in VOCs and only used 
once to prevent sample contamination. 

 When beginning sample collection, the end cap was removed, and a 60-minute flow controller was attached to 
the canister. Start time was recorded on the sample tag. 
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 When sampling was complete, the valve was closed, and the flow controller was removed. The end time was 
recorded on the sample tag. 

 The protective end cap was replaced back on the canister. 

 Canisters, flow controllers, and pressure gauges were placed in the original shipping container and returned to 
the laboratory under COC. 

 The soil vapour probe sampling port was returned to the closed position and the well was securely locked. 

The vapour samples were originally sent to Bureau Veritas Laboratories (BV); however, due to technical difficulties 
and sample hold time constraints, the samples were transferred to ALS for chemical analysis. A duplicate sample 
was collected during the vapour sampling event for QA/QC purposes.   

3.4.1 Vapour Well Analytical Program 
The analytical program for the vapour monitoring probes is summarized below: 

 VOCs. 

 Matrix gases including oxygen, carbon dioxide, methane, and nitrogen. 

 BTEX and PHCs. 

4.0 FIELD RESULTS AND DISCUSSION 

This section presents the results of the fieldwork conducted in 2021 at RDM and discussions of these results.   

4.1 Groundwater Well Headspace Monitoring 
Tetra Tech monitored six groundwater monitoring wells (MW-01, MW-02, MW-03, MW-04A, MW-04B, and MW-05) 
during each monitoring event for measurements of methane in well headspace using an RKI Eagle. The RKI Eagle 
detection limit ranges from 5 parts per million (ppm) to 100% of the lower explosive limit (LEL). For methane,  
500 ppm is equivalent to 1% LEL; 20% LEL is equivalent to 1% Gas. 

During the July 2021 monitoring event, monitoring well headspace methane concentrations ranged from non-detect 
at monitoring wells MW-01, MW-02, and MW-04B to 25 ppm at MW-04A. During the November 2021 monitoring 
event, monitoring well headspace methane concentrations ranged from non-detect at MW-05 to 420 ppm at  
MW-02. The highest methane concentration measured at the site was 420 ppm at MW-05 in November 2021 and 
that measurement is equivalent to 0.04% Gas. 

The combustible headspace concentrations for 2021 are presented in Table 1.  

4.2 Groundwater Elevations 
The measured groundwater levels and calculated groundwater elevations for 2021 are presented in Table 1.  

Figure 3 presents the groundwater elevation trends (hydrographs) for the groundwater monitoring wells. Overall, 
the groundwater elevations in 2021 were similar to the elevations measured in 2019.  
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The average depth to groundwater at MW-01, MW-02, MW-04A, MW-04B, and MW-05 decreased from 2.55 mbg 
in July 2021 to 2.98 mbg in November 2021. 

The groundwater elevations and interpreted elevation contours for July 2021 and November 2021 for the monitoring 
wells are shown on Figure 4 and Figure 5. The groundwater elevation contours infer a direction of groundwater flow 
is to the west-northwest towards Waskasoo Creek. The groundwater elevation contours for 2021 are consistent 
with the historical results. 

The average horizontal gradient in July 2021 and November 2021 was approximately 0.05 m/m.   

4.3 Groundwater Field Parameters 
Field measurements for temperature, pH, and EC in November 2021 are shown in Table 2. A discussion of the 
results of the field tests is summarized in this section. 

Groundwater temperatures ranged from 4.05°C (MW-04A) to 5.72°C (MW-01).  

Field pH values ranged from 6.28 (MW-05) to 7.47 (MW-04A) in 2021. Field pH differed from laboratory pH at  
MW-02, MW-04A, and MW-05; the difference between field recorded and laboratory pH values may be due to 
limitations of the field equipment and differences in sample temperature.   

In 2021, field EC measurements ranged from 965 µS/cm (MW-02) to 2,061 µS/cm (MW-04A). All field EC results 
were less than the laboratory measured EC results, which may be due to limitations of the field equipment. 

4.4 Groundwater Analytical Results 
The groundwater analytical data for 2021 is summarized in Table 2. The 2021 laboratory analytical reports are 
included in Appendix D and historical tables are included in Appendix E.   

4.4.1 Background Groundwater Quality 
Monitoring well MW-02 is located on the hydraulically up-gradient portion of the site. MW-02 was sampled in 2013; 
however, the monitoring well could not be located in 2019. In the spring of 2021, MW-02 was located and included 
in the semi-annual monitoring events and the annual sampling event. 

In November 2021, the concentration of dissolved manganese at MW-02 was 1.48 mg/L, greater than the Tier 1 
Guideline (0.05 mg/L). The concentration of dissolved manganese may be related to natural groundwater quality. 
The concentration of dissolved iron was less than the analytical detection limit, which was less than all other 
concentrations measured in 2021. The concentration of chloride was 54.1 mg/L, and the concentration of sodium 
was 16.7 mg/L, which are an order of magnitude less than most wells at the site in 2021. Concentrations of BTEX, 
PHC fractions F1 and F2, and VOCs were less than the analytical detection limits. 

Overall, the groundwater analytical results for MW-02 in 2021 were similar to the 2013 results and do not suggest 
groundwater quality impacts related to MSW landfill leachate at this location hydraulically up-gradient of the site.  

4.4.2 Routine Water Chemistry Parameters 
In 2021, TDS concentrations ranged from 645 mg/L (MW-02) to 1,780 mg/L (MW-04A). TDS concentrations were 
similar to the concentrations measured in 2019. TDS concentrations at all monitoring wells were greater than the 
Tier 1 Guidelines in 2021 (500 mg/L).     



2021 GROUNDWATER AND SOIL VAPOUR MONITORING REPORT - RED DEER MOTORS 
FILE: 704-SWM.SWOP04071-02.005 | JUNE 21, 2022 | ISSUED FOR USE 
 

 10 
 
 
IFU Rev 1 - 2021 Groundwater and Soil Vapour Monitoring Report - Red Deer Motors.docx 

Chloride is often considered a useful parameter to assess groundwater quality impacts associated with landfills, as 
chloride is generally present in elevated concentrations in leachate, and due to the mobile and conservative 
(non-reactive) nature of the ion. Chloride concentrations ranged from 54.1 mg/L at MW-02 to 450 mg/L at MW-01. 
Concentrations of chloride exceeded the Tier 1 Guidelines (120 mg/L) at MW-01 (423 mg/L), MW-04A (363 mg/L), 
and MW-05 (187 mg/L) in 2021.  

The sodium concentration was greater than guideline (200 mg/L) at monitoring well MW-04A (262 mg/L) in 2021; 
however, the concentration marginally decreased from 2019 value (284 mg/L). Concentrations ranged from  
16.7 mg/L at MW-02 to 262 mg/L at MW-04A in 2021.   

Ammonia concentrations at the site in November 2021 ranged from 0.111 mg-N/L at MW-02 to 2.12 mg-N/L and 
6.43 mg-N/L at MW-01 and MW-05, respectively. The elevated concentrations of ammonia at MW-01 and MW-05 
suggest groundwater quality impacts by MSW landfill leachate.   

The two monitoring wells with the highest ammonia concentrations (MW-01 and MW-05) exhibit low sulphate 
concentrations. This is expected to be an indication of anoxic (sulphate reducing) redox conditions, which are often 
observed in leachate impacted groundwater. 

4.4.3 Dissolved Metals 
Concentrations of dissolved arsenic were greater than the Tier 1 Guideline (0.005 mg/L) at most monitoring wells 
in 2021, with the exception of background well MW-02. Dissolved arsenic concentrations exhibited marginal 
changes from the concentrations measured in 2019 at all monitoring wells. Arsenic is known to be strongly adsorbed 
onto iron(hydr)oxides, and when these minerals dissolve, arsenic will also go into solution (Hem 1992). The 
concentrations of arsenic are likely correlated to the presence of dissolved iron and anoxic conditions due to 
leachate impacts.   

Iron and manganese are redox-sensitive parameters that naturally occur in groundwater under anoxic conditions 
and can help determine whether the groundwater quality is affected by biodegradation reactions, for instance related 
to landfill leachate. The dissolved manganese concentrations were greater than the Tier 1 Guideline (0.05 mg/L) at 
all monitoring wells during the sampling event in 2021. The dissolved iron concentrations were greater than the  
Tier 1 Guideline (0.30 mg/L) at most monitoring wells in 2021, with the exception of MW-02. Dissolved manganese 
and iron concentrations were similar to or decreased at most monitoring wells from 2019 to 2021, with the exception 
of increases of both parameters at MW-05. 

The dissolved uranium concentration was greater than the guideline of 0.015 mg/L at MW-04A (0.0993 mg/L) in 
2021. Dissolved uranium concentrations may be naturally occurring and not necessarily of concern. 

4.4.4 Organic Parameters 
Concentrations of toluene, ethylbenzene, xylenes, and PHC fractions F1 to F2 were less than the analytical 
detection limits at all monitoring wells. Benzene was detected at MW-05 (0.00143 mg/L) but the concentration was 
less than the Tier 1 Guideline value of 0.005 mg/L. All other BTEX and PHCs results were less than the analytical 
detection limits in 2021. 

In 2021, monitoring wells MW-01 (0.0039 mg/L) and MW-05 (0.0090 mg/L) had concentrations of vinyl chloride 
greater than the Tier 1 Guideline (0.0011 mg/L). However, in 2021, vinyl chloride concentrations decreased at both 
monitoring locations from the values measured in 2019. Both monitoring wells that exhibited exceedances for vinyl 
chloride also had detectable concentrations of one or more other (chlorinated) VOCs for which Tier 1 Guidelines 
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have not been established (e.g., the cis and trans isomers of 1,2-dichloroethene [1,2-DCE]). Vinyl chloride and  
1,2-DCE are breakdown products of dry-cleaning solvents and are commonly present in MSW leachate. 

4.5 Surface Water Analytical Results 
The surface water analytical data for 2021 is summarized in Table 4. The 2021 laboratory analytical reports are 
included in Appendix D.   

In 2021, chloride concentrations at the downstream (SW-01) and upstream (SW-02) surface water locations were 
elevated in July (120 mg/L and 119 mg/L at SW-01 and SW-02, respectively) and both locations exceeded the 
guideline in September (146 mg/L at SW-01 and SW-02). It is not uncommon to have elevated chloride 
concentrations in an urban setting and because the upstream and downstream locations have similar chloride 
concentrations during both monitoring events the elevated concentrations are not interpreted to be from leachate 
impacts. 

In 2021, leachate indicator parameter nitrate was less than the guideline at SW-01 and SW-02 during both sampling 
events. Additionally, ammonia, which is also a key leachate indicator, was not analyzed during the July 2021 event; 
however, ammonia concentrations at both locations were less than the guideline in September 2021. 

In July 2021, total iron and manganese concentrations were elevated at the downstream location (0.349 mg/L and 
0.0888 mg/L, respectively) compared to the upstream location (0.181 mg/L and 0.0167 mg/L). However, in 
September 2021, the total iron and manganese concentrations decreased at the downstream location  
(0.231 mg/L and 0.0194 mg/L, respectively), while the concentrations increased at the upstream location  
(0.526 mg/L and 0.103 mg/L, respectively). Total metals concentrations may be elevated by suspended sediment 
in the sample and the results from July 2021 and September 2021 do not necessarily reflect impact from the site. 

In 2021, BTEX, PHC fractions F1 and F2, and VOCs were less than the analytical detection limits at both surface 
water locations in July and September. 

Surface water analytical results for samples collected from upstream and downstream of Waskasoo Creek in 2021 
do not suggest that leachate from the former landfill is adversely affecting the water quality in the creek as the water 
quality upstream and downstream of the site is very similar. 

4.6 Soil Vapour Monitoring Results 
The soil vapour monitoring results are presented in Table 5. 

Pressures at all vapour wells were negligible during the monitoring events in 2021. 

Concentrations of methane ranged from non-detect for both monitoring events in 2021 at VW-02 to 5.1% in  
July 2021 at VW-01. The vapour well that was installed in 2021 (VW-04) had methane concentrations of 4.1% and 
2.0% in July 2021 and November 2021, respectively. VW-01 and VW-04 are located within the waste footprint. The 
methane concentrations at VW-01 have shown a decrease since 2013. 

Soil vapour well VW-01 was dry during the monitoring events in 2021. During both monitoring events in 2021, the 
water level at VW-04 was above the top of the PVC screen; however, water was not noted during drilling and was 
not pulled out of the well while purging the well. The cause for the elevated water level in VW-04 is uncertain; it is 
possible that there is localized mounding of leachate based on differing wastes and/or buried soils at this location, 
or potentially due to surface water infiltration and runoff from the parking lot to the east of the site.    
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Gas concentrations were measurable at this well; however, they are interpreted to be affected by liquid in the screen 
interval. Further recommendations are provided in Sections 6.1 and 7.0. 

4.7 Soil Vapour Analytical Results 
Table 6 summarizes the soil vapour analytical results collected for 2021 and compares them to the soil vapour 
screening criteria protective of vapour intrusion into indoor air. The 2021 laboratory analytical reports are included 
in Appendix D.   

BTEX and PHC fractions F1 and F2 (parameters with a TRV for inhalation) were compared against the screening 
criteria for residential land use, coarse-grained soil. BTEX was not detected at concentrations greater than the 
analytical detection limits in sample VW-01. Benzene was detected at a concentration greater than the analytical 
detection limit in sample VW-04. The soil vapour concentration for benzene in sample VW-04 was two times less 
than the soil vapour screening criteria, which is protective of vapour intrusion into indoor air. PHC fraction F2 was 
detected at a concentration greater than the soil vapour screening criteria in sample VW-01. PHC fraction F1 was 
also detected at concentrations above the analytical detection limit in samples VW-01 and VW-04; however, soil 
vapour concentrations were between 13 and 245 times less than the soil vapour screening criteria, which are 
protective of vapour intrusion into indoor air. 

Naphthalene was not detected at concentrations greater than the analytical detection limit. 

VOCs (parameters with a TRV for inhalation) were compared against the screening criteria for residential land use, 
coarse-grained soil. Several parameters were detected at concentrations greater than the analytical detection limits 
in samples VW-01 and VW-04. However, soil vapour concentrations were between 1.1 and 628 times less than the 
soil vapour screening criteria, which are protective of vapour intrusion into indoor air. 

Methane concentrations in the gas samples suggest that there may have been a field instrument error during the 
November event; at VW-01, methane concentrations in the sample (2.03%) were less than the field measured value 
in November (3.9%). The methane concentrations at VW-04 were consistent between the analytical sample (2.21%) 
and field sample (2.0%) for the November 2021 monitoring event, while the duplicate laboratory sample was 1.47%.  

4.8 Quality Assurance/Quality Control  

4.8.1 Methods 
Tetra Tech’s QA/QC procedures include reviewing the data collected for precision and accuracy and following the 
appropriate field protocols.  

The field procedures for QA/QC involved: 

 Changing nitrile gloves between sample collections; 

 Using sample containers provided by the laboratory; 

 Cleaning monitoring and sampling tools between sample locations; 

 Filling sample containers for PHC analysis with no headspace (air) when the containers were closed;  

 Collecting duplicate groundwater samples during each event of the sampling program; 

 Collecting duplicate vapour sample during each event of the sampling program; and 
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 Documenting field procedures and sampling activities. 

4.8.2 Groundwater Quality Assurance/Quality Control Results 
The QA/QC results for groundwater sampling are included in Table 3. The duplicate samples were submitted for 
analysis of the same parameters as the original samples.  

The duplicate analysis is compared by relative percent difference (RPD). The RPD is calculated using the following 
equation: 

RPD = � (𝑉𝑉1−𝑉𝑉2)
(𝑉𝑉1+ 𝑉𝑉2)

2

� ∗ 100%  

Where: 

V1 = Parent Sample 

V2 = Duplicate Sample 

Chemical parameters were considered as having passed the QA/QC reproducibility procedure if the RPD was less 
than or equal to 20%, indicating a close correlation between the sample-duplicate pair.  

RPD values were not calculated if one or both of the sample-duplicate concentrations were between the reportable 
detection limit (RDL) and five times the RDL. In these cases, chemical parameters were still considered as having 
passed the QA/QC reproducibility procedure if the sample-duplicate concentration difference was less than one 
RDL value.  

No duplicate RPDs in the groundwater sample were greater than 20%. Based on the QA/QC results, the sample 
methods and results are considered acceptable. 

4.8.3 Vapour Quality Assurance/Quality Control Results 
The QA/QC results for vapour sampling are included in Table 7. The duplicate samples were submitted for analysis 
of the same parameters as the original samples.  

The duplicate analysis is compared by RPD and is calculated the same way as the groundwater duplicate was in 
Section 4.7.2. 

Chemical parameters were considered as having passed the QA/QC reproducibility procedure if the RPD was less 
than or equal to 20%, indicating a close correlation between the sample-duplicate pair.  

RPD values were not calculated if one or both of the sample-duplicate concentrations were between the RDL and 
five times the RDL. In these cases, chemical parameters were still considered as having passed the QA/QC 
reproducibility procedure if the sample-duplicate concentration difference was less than one RDL value.  

Several duplicate RPDs were greater than 20%; the differences are assumed to be based on the duplicate collection 
methods, which involve two separate flow regulators for the Summa canisters, which may lead to somewhat 
different flow rates into the canister at times. Based on the QA/QC results, the sample methods and results are 
overall considered acceptable. 
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5.0 UPDATED HAZARD QUOTIENT RESULTS 

Using the soil vapour screening levels and calculations described in the 2019 groundwater and soil vapour 
monitoring report (Tetra Tech 2020), the soil vapour sampling results, estimated cancer risks (for carcinogens) and 
estimated hazard quotients (for non-carcinogens) were calculated for the site.   

The cumulative risk level for carcinogens in sample VW-01 was 8.9 x 10-6 and in sample VW-04 was 4.9 x 10-6, 
which are less than the target risk level of 1 x 10-5.     

The cumulative hazard level identified in sample VW-04 collected for the non-carcinogens was 0.205 and no 
individual hazard levels were greater than 0.2. The cumulative hazard level identified in sample VW-01 for the  
non-carcinogens was 1.7, which is greater than the cumulative target hazard level of 1. PHC fraction F2 had an 
individual hazard level of 1.3.   

Table 8 summarizes the properties of the compounds being assessed, which has been updated with current (as of 
February 2021) data. Table 9 summarizes the soil properties used for calculations. Table 10 summarizes the 
building properties used for the calculations and Table 11 presents the generic soil vapour criteria calculated. 
Table 12 presents the estimated risk and hazard for the volatile compounds that were detected in soil vapour.  

1,1,2-Trichloroethane, 1,2-dibromoethane, 1,2-dichloroethane, 1,3-butadiene, benzyl chloride, chloroform, 
bromodichloromethane, hexachlorobutadiene, vinyl bromide, and 1,1,2,2-tetrachloroethane at sampling locations 
VW-01 and VW-04 were less than the analytical detection limits but were associated with a detection limit greater 
than the screening level. As noted in the laboratory results, some analytical detection limits were elevated due to 
matrix interference from the PHCs in the sample. Other than 1,2-dichloroethane, it is not suspected that any of 
these chemicals are present at concentrations in excess of screening criteria. In 2019, 1,2-dichloroethane was 
detected at concentrations greater than the soil vapour screening criteria at VW-01 and it’s duplicate.  

As shown in Table 12, the estimated individual and cumulative risks and hazards associated with soil vapour sample 
VW-04 collected in November 2021 did not exceed the corresponding target risk and hazard levels. Table 12 also 
demonstrates that the estimated individual and cumulative risks and hazards associated with soil vapour sample 
VW-01 indicate a potential risk from vapour intrusion to indoor air. Soil vapour well VW-01 is located in the northwest 
corner of the site and is bounded by roads on the north and west. It is approximately 315 m from the nearest 
residential building and approximately 80 m from the nearest commercial building; however, utility corridors are 
present along the road rights-of-way (ROWs), which could be a preferential pathway for the soil vapour. The 
distance to existing buildings would presumably result in a decrease in concentrations from this location. We also 
note that well VW-04 was blinded during sampling; therefore, the sample results may be affected. 

6.0 EVALUATION OF SITE CONDITIONS  

6.1 Summary of Site Conditions 
Based on the 2019, 2021, and historical data for the site, there are concerns related to the former landfill operations 
at RDM. With respect to the groundwater quality, monitoring wells that are considered to be hydraulically 
down-gradient exhibit elevated concentrations of parameters that are typical of MSW leachate, including chloride, 
ammonia, and VOCs. The concentrations identified in 2021 are overall consistent with the results from 2019. 
Groundwater analytical results collected for monitoring well MW-02, located to the east and hydraulically  
up-gradient, does not suggest MSW leachate impacts at that location. 
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Surface water results for samples collected from upstream and downstream of Waskasoo Creek in 2021 do not 
suggest that leachate from the former landfill is adversely affecting the water quality in the creek as the water quality 
upstream and downstream of the site is very similar. 

Previous results from 2013 did not identify elevated LFG concentrations at the east side of the property (VW-02 
and VW-03); however, elevated concentrations of methane were identified at VW-01 near 32 Avenue in 2013 and 
2019. Further, elevated concentrations of several VOCs greater than the analytical detection limits and/or soil 
vapour screening criteria were measured at VW-01 in 2019 and 2021. This well is located on the northwest corner 
of the property and the closest buildings to VW-01 are located approximately 80 m north, across 32 Street. LFG 
concentrations at VW-01 should continue to be monitored and risk management measures as recommended below 
should be considered. 

Based on monitoring results in 2021 for VW-02 (located on the southern portion of the site near the Northland 
Apartments building), and monitoring results for VW-02 in 2019, the potential risk associated with LFG to adjacent 
buildings to the southeast is considered low. However, waste was encountered during the installation of VW-04 
(located further north of VW-02 and immediately adjacent to the east site boundary) and elevated concentrations 
of methane were measured. This well screen was blinded at the time of monitoring in July 2021 and  
November 2021; therefore, the measured concentrations at VW-04 may not be representative for any LFG present. 
The 2021 soil vapour results at VW-04 still provide value; however, there is uncertainty in the results with well being 
blinded and further monitoring is warranted. The building nearest to VW-04 is a commercial building (interpreted to 
be an autobody shop for the Wheaton Chevrolet dealership) at a distance of approximately 60 m to the east that 
was built in 2020/2021. To obtain representative vapour results at VW-04, it is recommended to manually pull the 
existing well screen and reinstall it above the water table. 

During the 2021 monitoring events a site walkover was conducted to assess the thin soil cover identified in the 
earlier work by Tiamat, to evaluate for potential erosion, cracking, and/or exposed wastes. No potential erosion, 
cracking and/or exposed waste was identified during the site walkovers in July 2021 and November 2021. 

The site does contain buried landfill waste and some risk management measures are required. Further, there are 
several elements of the site assessment data requiring further confirmation as detailed below.  

6.2 Summary of Hazard Quotient Results 
A summary of the 2014 hazard quotients from the 2014 risk management plan (RMP) and mitigative measures for 
the site that was completed by Tiamat is attached in Appendix B. 

For consistency with the approach prepared in 2018 by XCG Consulting Limited (XCG 2018), we compared 
individual hazard quotients with the individual target hazard level (0.2). Based on the 2021 program, the greatest 
individual hazard quotient calculated for the site was 1.29 (vs target hazard level of 0.2), the greatest cumulative 
hazard quotient was 1.7 (vs target hazard level of 1.0), and the greatest estimated cancer risk was 8.9 x 10-6  

(vs target Risk of 1.0 x 10-5). While development at the site is not currently proposed, for illustrative purposes, based 
on these hazard quotients and cancer risk levels calculated from the 2021 vapour data, passive Level B measures 
would be required for development within the setback area. We note that the above is based on data collected at 
VW-01, data from VW-04 were less than the target hazard level and target risk. 

Future applications for development within the setback are subject to review by The City. The developer’s team 
would be responsible for reviewing and verifying the available data relative to their proposed development. The 
mitigative measures presented above are generic and can be used as a general guide for expectations by the City; 
ultimately, the developer’s design engineer would be responsible for developing measures specific to the intended 
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development based on the above or an appropriate equivalent. Protection of workers (e.g., construction and utility) 
should form part of any development plan.  

7.0 CONCLUSIONS AND RECOMMENDATIONS 

Based upon the results of the groundwater and vapour monitoring and sampling conducted in 2021 and previous 
years, Tetra Tech has developed the following conclusions: 

 The groundwater elevation contours for July 2021 and September 2021 infer the groundwater flow is directed 
towards the west-northwest and Waskasoo Creek, which is consistent with previous findings.   

 Monitoring well MW-02 was located in 2021 and included in the monitoring and sampling events. The analytical 
results from MW-02 suggest that it is an appropriate background groundwater monitoring well and is not 
interpreted to have quality impacts related to MSW landfill leachate. 

 There is evidence of impact to groundwater by leachate, similar to the previous results: 

− Parameters that exceeded the Tier 1 Guidelines at one or more groundwater monitoring wells in 2021 
included TDS, sodium, chloride, and dissolved arsenic, iron, manganese, and uranium. The VOC vinyl 
chloride was also greater than the Tier 1 Guideline at MW-01 and MW-05. In addition, detectable 
concentrations of a chlorinated VOC for which no Tier 1 Guideline has been established (1,2-DCE) were 
measured at MW-01, MW-04A, and MW-05. The measured concentrations of one or more of these 
parameters suggest leachate has impacted the groundwater quality at MW-01, MW-04A, and MW-05. The 
measured concentrations of these parameters were consistent with the 2019 results. 

− During the November 2021 sampling events, chloride concentrations greater than the Tier 1 Guidelines 
(120 mg/L) were measured at monitoring wells MW-01, MW-04A, and MW-05, and the concentrations were 
consistent with the results from 2019. The highest chloride concentration was 450 mg/L at MW-01. 

− Concentrations of toluene, ethylbenzene, xylenes, and PHC fractions F1 and F2 in 2021 were less than the 
analytical detection limits at all groundwater monitoring wells. Benzene was detected at MW-05  
(0.00143 mg/L) but the concentration less than the Tier 1 Guideline value of 0.005 mg/L. 

 Surface water analytical results in 2021 along Waskasoo Creek suggest that the surface water quality for most 
parameters analyzed is similar upstream and downstream of the site. The surface water analytical results in 
2021 suggest that the site is not significantly impacting the surface water quality in Waskasoo Creek. 

 LFG is present beneath the site at perimeter locations, similar to previous results: 

− Concentrations of methane ranged up to 5.1% at VW-01 (northwest corner of site) and 4.1% at VW-04 
(east site perimeter) (5% is the LEL for methane). Both wells are situated within the waste footprint, and 
concentrations in native soils beyond the footprint are not known. As noted below, soil vapour well VW-04 
contained water to levels above the top of the screened interval during both events. 

− PHC fraction F2 in soil gas was greater than the soil vapour screening criteria in sample VW-01. The 
estimated individual and/or cumulative hazards associated with the soil vapour sample collected in 
November 2021 exceeded the corresponding target hazard levels for this sample. 

− Concentrations of BTEX, PHCs, and VOCs in soil gas were less than the soil vapour screening criteria in 
sample VW-04 and its duplicate, and the estimated individual and cumulative risks and hazards associated 
with the soil vapour sample collected from VW-04 in November 2021 did not exceed the corresponding 
target risk and hazard levels. However, the well screen of newly installed VW-04 was below the water table 
(blinded) and the results are indicative of the volatilization of vapours from the groundwater and not the 
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unsaturated zone. Reinstallation of this well above the groundwater table is recommended to ensure 
representative vapour concentrations are measured. 

Based on the above, the groundwater at interpreted hydraulically down-gradient locations (MW-01, MW-04A, and 
MW-05) was identified to exhibit leachate impacts; however, the 2021 results were similar to 2019. The groundwater 
at the background monitoring well (MW-02) does not exhibit leachate impacts. One of the two vapour wells  
(VW-01, situated in the northwest corner of the site) exhibited impacts by LFG, as evidenced by elevated methane 
and PHCs. However, this is not identified as a concern related to current developments near the site. Should a 
change in development be contemplated, this conclusion may need to be revised. At the new vapour well (VW-04), 
the well was blinded; however, methane monitoring suggests elevated methane is also present at this location. As 
recommended below, this well should be raised to obtain more representable results, and the results used to 
determine the potential need for additional action.  

The results of the groundwater and vapour monitoring program in 2021 and previous years, indicate there are 
residual impacts to groundwater and vapours, and buried landfill waste remains in place beneath the site; therefore, 
ongoing risk management is required. Risk management is recommended to include ongoing monitoring and 
administrative actions; however, it is recommended to reduce monitoring as described below. The following 
recommendations are made according to these risk management elements: 

 Ongoing Monitoring: 

− Monitoring wells MW-01, MW-04A, and MW-05 should continue to be sampled for routine groundwater 
chemistry parameters, dissolved metals, BTEX, PHC fractions F1 and F2, and VOCs following the proposed 
schedule provided below.  

− The surface water quality was consistent over the two sampling events in 2021 and additional sampling of 
Waskasoo Creek is not proposed. 

− Continued vapour monitoring is considered warranted to confirm conditions following the proposed 
schedule provided below. The suggested monitoring included measurements of headspace pressures and 
methane concentrations in the vapour wells and headspace methane concentrations in the monitoring 
wells.  

− Based on the results of the soil vapour sample from VW-01, there is a potential vapour intrusion risk in the 
northwest corner of the site from PHCs. Continued vapour sampling of VW-01 and of reinstalled VW-04 is 
proposed following the proposed schedule provided below. 

− Conduct annual groundwater and vapour monitoring and sampling program at the site in 2022 to confirm 
concentrations measured to date and to monitor trends. If results remain consistent, reduce the monitoring 
and sampling frequency over time, as illustrated in the table below.  

Proposed Groundwater and Vapour Monitoring Program 

Activity 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 
Annual Groundwater Monitoring and 
Sampling Event of 3 Monitoring 
Wells 

X  X   X    X 

Annual Vapour Monitoring and 
Sampling Event of 2 Vapour Wells 

X  X   X    X 

 Additional Assessment: 

− Reinstall VW-04 above the water table to ensure representative soil vapour results are obtained along the 
east site boundary. 
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− Based on the thin soil cover identified in the earlier work by Tiamat Environmental Consultants Ltd. (Tiamat), 
continue to conduct a basic site walkover during field monitoring events to document potential erosion, 
cracking, and/or exposed wastes. This information may be used to evaluate whether potential repairs to 
the cap are warranted.  

 Administrative Actions: 

− Utilize the revised generic mitigative measures when evaluating applications for development within the 
setback. 

− Ensure that the site is clearly identified within The City’s Land Use Bylaw and appropriate administrative 
requirements are met for the site in accordance with City policies. 

− Ensure that the site is clearly identified within The City’s utility mapping system. Elevated gas 
concentrations are present in the subsurface proximate to the 32 Street ROW. Future activities in this 
vicinity (e.g., utility work, repairs, paving, etc.) should consider the potential presence of gas and a site-
specific safety plan should be developed for work undertaken to limit the potential for exposure to site 
workers. 

Further to the above recommendations, as noted the site remains an historical landfill. The City should review this 
status on an ongoing basis to ensure that the cover remains intact and drainage remains positive; repairs or 
maintenance should be undertaken as required to maintain the site. 
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Table 1:  Groundwater Monitoring Results
Monitoring Well MW-01 MW-02 MW-03 MW-04A MW-04B MW-05
Total Drilled Depth (m) 6.1 6.6 5.1 4.6 6.0 4.6
Top of Screened Interval (mbg) 1.5 - - - - -
Bottom of Screened Interval (mbg) 6.1 - - - - -
Stick up (m) 1.09 0.79 0.01 0.20 0.78 0.52
Ground Elevation (m) 874.01 877.30 877.30 871.28 871.28 872.75
TPC Elevation (m) 875.10 878.10 877.31 871.48 872.20 873.50
Depth to Groundwater (mBTPC) Aug-13 4.17 3.03 - - - -

Jun-19 5.04 CNL CNL - - -
Dec-19 5.37 CNL CNL 2.97 1.80 3.18
Jul-21 5.20 3.72 - 2.03 1.77 3.42
Nov-21 5.44 4.61 3.51 3.09 1.77 3.38

Groundwater Elevation (m) Aug-13 870.93 875.07 - - - -
Jun-19 870.06 - - - - -
Dec-19 869.73 - - 868.52 870.39 870.32
Jul-21 869.90 874.38 - 869.45 870.43 870.08
Nov-21 869.66 873.49 873.79 868.39 870.43 870.12
Jun-19 12 CNL CNL - - -
Dec-19 1 CNL CNL ND ND ND
Jun-19 190 CNL CNL - - -
Dec-19 10 CNL CNL ND ND ND
Jul-21 ND ND - 25 ND 5
Nov-21 35 420 90 60 15 ND

Notes:
mbg - Metres below grade.
mBTPC - Metres below top of plastic pipe casing.
- Not monitored/information unavailable.
ND - Non-detect.
CNL - Could not locate.
ppm - Parts per million.
*- Measured using an RKI Eagle II calibrated to hexane and isobutylene operated in methane elimination mode.
**- Measured using an RKI Eagle II calibrated to methane.

Volatile Organic Compounds* 
(VOCs) (ppm)

Methane Concentrations** (ppm)

Combustible Vapour 
Concentrations** (CVCs) (ppm)

Table 1 - Groundwater Monitoring Results_RDM.xls 1
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Table 2: Groundwater Analytical Results
Location MW-04B
Field ID MW-01 MW-01 MW-02 DUPLICATE AEP MW-04 MW-04A AEP MW-04 AEP MW-05 MW-05

Sample Date 6-Dec-2019 23-Nov-2021 23-Nov-2021 23-Nov-2021 6-Dec-2019 23-Nov-2021 6-Dec-2019 6-Dec-2019 23-Nov-2021
Lab Report Number L2393429 CG2105956 CG2105956 CG2105956 L2393429 CG2105956 L2393429 L2393429 CG2105956

Laboratory ID L2393429-1 CG2105956-002 CG2105956-003 CG2105956-007 L2393429-2 CG2105956-004 L2393429-3 L2393429-4 CG2105956-005

Field Testing
Field Temperature °C - 6.55 5.72 4.38 - 5.52 4.05 4.59 2.18 6.01
Field Electric Conductivity µS/cm - 2,213 1821 965 - 1,754 2,061 1,282 1,918 1,131
Field pH pH Units 6.5 to 8.5 8.32 7.28 7.38 - 7.90 7.47 8.40 7.81 6.28
Routine
pH pH Units 6.5 to 8.5 7.71 7.32 7.56 7.58 8.10 7.75 7.80 7.76 7.40
Electrical Conductivity (EC) µS/cm - 2,220 2220 1040 1040 1,250 2670 1,260 1,930 2270
Total Dissolved Solids (TDS) mg/L 500 1,300 1350 645 645 1,840 1780 1,040 1,060 1460
Hardness as CaCO3 mg/L - 811 815 544 557 1,140 953 201 812 904
Alkalinity (total as CaCO3) mg/L - 564 537 517 510 559 710 881 581 1110
Bicarbonate mg/L - 688 655 631 623 682 866 1,070 709 1350
Carbonate mg/L - <5.0 <1.0 <1.0 <1.0 <5.0 <1.0 <5.0 <5.0 <1.0
Hydroxide mg/L - <5.0 <1.0 <1.0 <1.0 <5.0 <1.0 <5.0 <5.0 <1.0
Calcium mg/L - 161 162 133 137 249 210 49.8 161 174
Magnesium mg/L - 99.4 99.8 51.6 52.1 126 104 18.6 99.6 114
Potassium mg/L - 9.55 7.41 7.48 7.51 5.29 5.21 3.37 9.91 9.21
Sodium mg/L 200 189 173 16.7 17.0 284 262 256 177 183
Chloride mg/L 120 423 450 54.1 52.6 450 363 6.8 167 187
Fluoride mg/L 1.5 0.12 0.240 0.193 0.196 0.14 0.259 0.35 <0.10 0.163
Phosphorus - Total mg/L - 1.72 - - - 0.761 - 0.085 2.29 -
Sulphate mg/L 429 3 79.1 70.0 43.5 43.4 394 393 174 94.9 79.6
Ionic Balance N/A - 101 100 101 101 110 102 71.4 135 102
Nutrients
Ammonia as N mg/L 0.456 to 83.0 6 7.2 2.12 0.111 0.130 0.450 0.372 0.306 7.1 6.43
Nitrate (as NO3-N) mg/L 3 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Nitrite (as NO2-N) mg/L 0.080 to 0.20 4 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Nitrate and Nitrite (as N) mg/L - <0.11 - - - <0.11 - <0.11 <0.11 -
Total Kjeldahl Nitrogen (TKN) mg/L - 9.9 - - - 10.9 - 0.51 8.9 -
Carbon
Dissolved Organic Carbon (DOC) mg/L - 10.6 - - - 23.0 - 7.4 18.3 -
Dissolved Metals
Aluminum mg/L 0.032 - 0.050 5 0.0016 0.0061 0.0028 0.0024 0.0027 <0.0050 0.0027 0.0028 <0.0050
Antimony mg/L 0.006 <0.00010 0.00053 <0.00010 <0.00010 0.00147 0.00502 <0.00010 0.00021 <0.00050
Arsenic mg/L 0.005 0.0225 0.0210 0.000160 0.00018 0.0146 0.0125 0.00711 0.0134 0.0139
Barium mg/L 1 0.604 0.531 0.139 0.140 0.0479 0.0429 0.0228 0.794 0.708
Beryllium mg/L - - <0.00010 <0.000020 <0.000020 - <0.00010 - - <0.00010
Bismuth mg/L - - <0.000205 <0.000050 <0.000050 - <0.000205 - - <0.000205
Boron mg/L 1.5 0.079 0.068 0.064 0.066 0.142 0.138 0.214 0.169 0.215
Cadmium mg/L 0.00028 to 0.00037 3 0.0000142 <0.0000250 0.0000574 0.0000579 0.0000150 0.0000420 0.0000275 0.0000461 0.0000301
Chromium mg/L 0.05 0.00013 <0.0025 <0.00050 <0.00050 0.00023 <0.0025 <0.00010 0.00029 <0.0025
Cobalt mg/L 0.0014 to 0.0018 3 - 0.00302 0.00166 0.00171 - 0.0031 - - 0.0151
Copper mg/L 0.007 0.00033 <0.0010 0.00056 0.00060 0.00358 0.00149 0.00037 0.00753 <0.0010
Iron mg/L 0.30 24.4 24.1 <0.010 <0.010 1.23 0.425 0.025 7.43 10.4
Lead mg/L 0.0070 3 <0.000050 <0.000250 <0.000050 <0.000050 0.000225 0.000302 <0.000050 0.000246 <0.000250
Lithium mg/L - - 0.0455 0.0489 0.0508 - 0.115 - - 0.0787
Manganese mg/L 0.050 1.91 1.95 1.48 1.49 0.732 0.578 0.178 1.28 1.62
Mercury mg/L 0.000005 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050
Molybdenum mg/L - - 0.00243 0.000335 0.000316 - 0.0133 - - 0.00281
Nickel mg/L 0.094 to 0.409 3 0.0135 0.00921 0.00246 0.00236 0.0346 0.0329 <0.00050 0.0262 0.0275
Phosphorus mg/L - - <0.25 <0.050 <0.050 - <0.25 - - <0.25
Selenium mg/L 0.002 0.000074 <0.00025 <0.000050 <0.000050 0.000172 0.000255 <0.000050 0.000245 <0.00025
Silicon mg/L - - 14.6 9.89 10.1 - 5.55 - - 10.4
Silver mg/L 0.0001 <0.000010 <0.000050 <0.000010 <0.000010 <0.000010 <0.000050 <0.000010 <0.000010 <0.000050
Strontium mg/L - - 1.52 0.988 1.02 - 1.62 - - 1.79
Thallium mg/L - - <0.000050 0.000036 0.000034 - <0.000050 - - <0.000050
Tin mg/L - - <0.00050 <0.00010 <0.00010 - <0.00050 - - <0.00050
Titanium mg/L - - <0.00150 <0.00030 <0.00030 - <0.00150 - - <0.00150
Uranium mg/L 0.015 0.00196 0.00151 0.00910 0.00938 0.0391 0.0993 0.00217 0.00927 0.0131
Vanadium mg/L - - <0.0025 <0.00050 <0.00050 - <0.0025 - - <0.0025
Zinc mg/L 0.03 0.0015 <0.0050 0.0034 0.0032 0.0034 <0.0050 <0.0010 0.0060 0.0055
Zirconium mg/L - - <0.0010 <0.00020 <0.00020 - <0.0010 - - 0.00204
Organics
AOX mg/L - ND - - - ND - ND ND -
Hydrocarbons
Benzene mg/L 0.005 0.00060 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 0.00189 0.00143
Toluene mg/L 0.021 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Ethylbenzene mg/L 0.0016 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Xylenes (m & p) mg/L - <0.00050 <0.00040 <0.00040 <0.00040 <0.00050 <0.00040 <0.00050 <0.00050 <0.00040
Xylene (o) mg/L - <0.00050 <0.00030 <0.00030 <0.00030 <0.00050 <0.00030 <0.00050 <0.00050 <0.00030
Xylenes Total mg/L 0.020 <0.00071 <0.00050 <0.00050 <0.00050 <0.00071 <0.00050 <0.00071 <0.00071 <0.00050
Styrene mg/L 0.072 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
F1 (C6-C10) mg/L - <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
F1 (C6-C10) - BTEX mg/L 0.81 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
F2 (C10-C16) mg/L 1.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Total BTEX mg/L - - <0.0010 <0.0010 <0.0010 - <0.0010 - - 0.0014
Volatile Fatty/Carboxylic Acids
Acetic Acid mg/L - <10 - - - <10 - <10 <10 -
Butyric Acid mg/L - <1.0 - - - <1.0 - <1.0 <1.0 -
Formic Acid mg/L - <50 - - - <50 - <50 <50 -
Hexanoic Acid mg/L - <1.0 - - - <1.0 - <1.0 <1.0 -
iso-Butyric Acid mg/L - <1.0 - - - <1.0 - <1.0 <1.0 -
Isovaleric acid mg/L - <1.0 - - - <1.0 - <1.0 <1.0 -
Propionic Acid mg/L - <5.0 - - - <5.0 - <5.0 <5.0 -
Valeric Acid mg/L - <1.0 - - - <1.0 - <1.0 <1.0 -
Notes:

3 Guideline varies with hardness. Values shown based on site hardness range of 201 mg/L to 1140 mg/L.
4 Guideline varies with chloride. Values shown based on site chloride range of 6.8 mg/L to 450 mg/L.
5 Guideline varies with pH. Values shown based on site pH range of 7.28 to 8.40.
6 Guideline varies with pH and temperature. Values shown based on pH range of 7.28 to 8.40 and temperature range of 2.18°C to 6.55°C.
"-" No applicable guideline. 
"ND" Non-detected.
BOLD - Greater than Tier 1 Guideline.
N/A - Not applicable.

2 Alberta Environment and Parks (AEP). Environmental Quality Guidelines for Alberta Surface Waters. March 2018. Table 1 Surface water quality guidelines for the protection of freshwater aquatic life (FAL). Most conservative values applied (chronic or acute).

MW-02MW-01 MW-04A MW-05

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 coarse-textured soils under Residential/Parkland land use.
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Table 2: Groundwater Analytical Results
Location MW-04B
Field ID MW-01 MW-01 MW-02 DUPLICATE AEP MW-04 MW-04A AEP MW-04 AEP MW-05 MW-05

Sample Date 6-Dec-2019 23-Nov-2021 23-Nov-2021 23-Nov-2021 6-Dec-2019 23-Nov-2021 6-Dec-2019 6-Dec-2019 23-Nov-2021
Lab Report Number L2393429 CG2105956 CG2105956 CG2105956 L2393429 CG2105956 L2393429 L2393429 CG2105956

Laboratory ID L2393429-1 CG2105956-002 CG2105956-003 CG2105956-007 L2393429-2 CG2105956-004 L2393429-3 L2393429-4 CG2105956-005

MW-02MW-01 MW-04A MW-05

Tier 1 Guideline 1,2Parameter Units

Polycyclic Aromatic Hydrocarbons (PAHs)
Naphthalene mg/L 0.001 - <0.0010 <0.0010 <0.0010 - <0.0010 - - <0.0010
Volatile Organic Compounds (VOCs)
1,1,1,2-Tetrachloroethane mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,1,1-Trichloroethane mg/L - <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
1,1,2,2-Tetrachloroethane mg/L - <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
1,1,2-Trichloroethane mg/L - <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
1,1-Dichloroethane mg/L - <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
1,1-Dichloroethene mg/L 0.014 <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
1,1-Dichloropropene mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,2,3-Trichlorobenzene mg/L 0.008 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,2,3-Trichloropropane mg/L - <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
1,2,4-Trichlorobenzene mg/L 0.015 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,2,4-Trimethylbenzene mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,2-Dibromo-3-chloropropane mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,2-Dibromoethane mg/L - <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
1,2-Dichlorobenzene mg/L 0.0007 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
1,2-Dichloroethane mg/L 0.005 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,2-Dichloroethene (cis) mg/L - 0.0096 0.0032 <0.0010 <0.0010 0.0019 0.0018 <0.0010 0.222 0.189
1,2-Dichloroethene (trans) mg/L - 0.00187 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 0.018 0.0127
1,2-Dichloropropane mg/L - <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
1,3,5-Trimethylbenzene mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,3-Dichlorobenzene mg/L - <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
1,3-Dichloropropane mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,3-Dichloropropene mg/L - - <0.0015 <0.0015 <0.0015 - <0.0015 - - <0.0015
1,3-Dichloropropene [cis] mg/L - <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
1,3-Dichloropropene [trans] mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,4-Dichlorobenzene mg/L 0.001 <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
2,2-Dichloropropane mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
2-Chlorotoluene mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
4-Chlorotoluene mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Bromobenzene mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Bromochloromethane mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Bromodichloromethane mg/L - <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
Bromoform mg/L - <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
Bromomethane mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Carbon tetrachloride mg/L 0.00057 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Chlorobenzene mg/L 0.0013 <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
Chloroethane mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Chloroform mg/L 0.018 <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
Chloromethane mg/L - <0.0010 <0.0050 <0.0050 <0.0050 <0.0010 <0.0050 <0.0010 <0.0010 <0.0050
Dibromochloromethane mg/L 0.19 <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
Dibromomethane mg/L - <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
Dichlorodifluoromethane mg/L - <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
Hexachlorobutadiene mg/L 0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
iso-Propylbenzene (cumene) mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Methyl t-Butyl Ether (MTBE) mg/L 0.015 - <0.00050 <0.00050 <0.00050 - <0.00050 - - <0.00050
Methylene Chloride mg/L 0.05 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
n-Butylbenzene mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
n-Propylbenzene mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
p-Isopropyltoluene mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
sec-Butylbenzene mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
tert-Butylbenzene mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Tetrachloroethene mg/L 0.01 <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
Trichloroethene mg/L 0.005 <0.00050 <0.0010 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 <0.00050 <0.0010
Trichlorofluoromethane mg/L - <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Trihalomethanes mg/L 0.1 - <0.0020 <0.0020 <0.0020 - <0.0020 - - <0.0020
Vinyl chloride mg/L 0.0011 0.0124 0.0039 <0.0010 <0.0010 <0.00050 <0.0010 <0.00050 0.0132 0.0090
Notes:

3 Guideline varies with hardness. Values shown based on site hardness range of 201 mg/L to 1140 mg/L.
4 Guideline varies with chloride. Values shown based on site chloride range of 6.8 mg/L to 450 mg/L.
5 Guideline varies with pH. Values shown based on site pH range of 7.28 to 8.40.
6 Guideline varies with pH and temperature. Values shown based on pH range of 7.28 to 8.40 and temperature range of 2.18°C to 6.55°C.
"-" No applicable guideline. 
"ND" Non-detected.
BOLD - Greater than Tier 1 Guideline.
N/A - Not applicable.

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 coarse-textured soils under Residential/Parkland land use.
2 Alberta Environment and Parks (AEP). Environmental Quality Guidelines for Alberta Surface Waters. March 2018. Table 1 Surface water quality guidelines for the protection of freshwater aquatic life (FAL). Most conservative values applied (chronic or acute).
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Table 3: Groundwater Quality Assurance/Quality Control Analytical Results

Field ID MW-02 DUPLICATE
Sample Date 23-Nov-2021 23-Nov-2021

Lab Report Number CG2105956 CG2105956
Laboratory ID CG2105956-003 CG2105956-007

Routine
pH pH Units 0.1 7.56 7.58 0.3
Electrical Conductivity (EC) µS/cm 1 1040 1040 0
Total Dissolved Solids (TDS) mg/L 1 645 645 0
Hardness as CaCO3 mg/L 0.6 544 557 2
Alkalinity (total as CaCO3) mg/L 1 517 510 1
Bicarbonate mg/L 1 631 623 1
Carbonate mg/L 1 <1.0 <1.0 -
Hydroxide mg/L 1 <1.0 <1.0 -
Calcium mg/L 0.05 133 137 3
Magnesium mg/L 0.1 51.6 52.1 1
Potassium mg/L 0.1 7.48 7.51 0
Sodium mg/L 0.05 16.7 17.0 2
Chloride mg/L 2.5 54.1 52.6 3
Fluoride mg/L 0.1 0.193 0.196 -
Sulphate mg/L 1.5 43.5 43.4 0
Anions Total (Filtered) meq/L 0.1 12.8 12.6 2
Cations Total (Filtered) meq/L 0.1 11.9 12.1 2
Ionic Balance N/A 0.01 3.64 2.02 -
Nutrients
Ammonia as N mg/L 0.005 0.111 0.130 16
Nitrate (as NO3-N) mg/L 0.1 <0.10 <0.10 -
Nitrite (as NO2-N) mg/L 0.05 <0.050 <0.050 -
Dissolved Metals
Aluminum mg/L 0.001 0.0028 0.0024 -
Antimony mg/L 0.0001 <0.00010 <0.00010 -
Arsenic mg/L 0.0001 0.000160 0.00018 -
Barium mg/L 0.0001 0.139 0.140 1
Beryllium mg/L 0.00002 <0.000020 <0.000020 -
Bismuth mg/L 0.00005 <0.000050 <0.000050 -
Boron mg/L 0.01 0.064 0.066 3
Cadmium mg/L 0.000005 0.0000574 0.0000579 1
Chromium mg/L 0.0005 <0.00050 <0.00050 -
Cobalt mg/L 0.0001 0.00166 0.00171 3
Copper mg/L 0.0002 0.00056 0.00060 -
Iron mg/L 0.01 <0.010 <0.010 -
Lead mg/L 0.00005 <0.000050 <0.000050 -
Lithium mg/L 0.001 0.0489 0.0508 4
Manganese mg/L 0.0001 1.48 1.49 1
Mercury mg/L 0.000005 <0.0000050 <0.0000050 -
Molybdenum mg/L 0.00005 0.000335 0.000316 6
Nickel mg/L 0.0005 0.00246 0.00236 -
Phosphorus mg/L 0.05 <0.050 <0.050 -
Selenium mg/L 0.00005 <0.000050 <0.000050 -
Silicon mg/L 0.05 9.89 10.1 2
Silver mg/L 0.00001 <0.000010 <0.000010 -
Strontium mg/L 0.0002 0.988 1.02 3
Sulphur mg/L 0.5 15.5 15.8 2
Thallium mg/L 0.00001 0.000036 0.000034 -
Tin mg/L 0.0001 <0.00010 <0.00010 -
Titanium mg/L 0.0003 <0.00030 <0.00030 -
Uranium mg/L 0.00001 0.00910 0.00938 3
Vanadium mg/L 0.0005 <0.00050 <0.00050 -
Zinc mg/L 0.001 0.0034 0.0032 -
Zirconium mg/L 0.0002 <0.00020 <0.00020 -
Hydrocarbons
Benzene mg/L 0.0005 <0.00050 <0.00050 -
Toluene mg/L 0.0005 <0.00050 <0.00050 -
Ethylbenzene mg/L 0.0005 <0.00050 <0.00050 -
Xylenes (m & p) mg/L 0.0004 <0.00040 <0.00040 -
Xylene (o) mg/L 0.0003 <0.00030 <0.00030 -
Xylenes Total mg/L 0.0005 <0.00050 <0.00050 -
Styrene mg/L 0.0005 <0.00050 <0.00050 -
F1 (C6-C10) mg/L 0.1 <0.10 <0.10 -
F1 (C6-C10) - BTEX mg/L 0.1 <0.10 <0.10 -
F2 (C10-C16) mg/L 0.1 <0.10 <0.10 -
Total BTEX mg/L 0.001 <0.0010 <0.0010 -
Polycyclic Aromatic Hydrocarbons (PAHs)
Naphthalene mg/L 0.001 <0.0010 <0.0010 -
Volatile Organic Compounds (VOCs)
1,1,1,2-Tetrachloroethane mg/L 0.001 <0.0010 <0.0010 -
1,1,1-Trichloroethane mg/L 0.001 <0.0010 <0.0010 -
1,1,2,2-Tetrachloroethane mg/L 0.001 <0.0010 <0.0010 -
1,1,2-Trichloroethane mg/L 0.001 <0.0010 <0.0010 -
1,1-Dichloroethane mg/L 0.001 <0.0010 <0.0010 -
1,1-Dichloroethene mg/L 0.001 <0.0010 <0.0010 -
1,1-Dichloropropene mg/L 0.001 <0.0010 <0.0010 -
1,2,3-Trichlorobenzene mg/L 0.001 <0.0010 <0.0010 -
1,2,3-Trichloropropane mg/L 0.001 <0.0010 <0.0010 -
1,2,4-Trichlorobenzene mg/L 0.001 <0.0010 <0.0010 -
1,2,4-Trimethylbenzene mg/L 0.001 <0.0010 <0.0010 -
1,2-Dibromo-3-chloropropane mg/L 0.001 <0.0010 <0.0010 -
Notes:
RDL - Reportable detection limit

"-" Indicates RPD not calculated. RPDs have only been considered where both concentrations are greater than 5 times the RDL
N/A - Not applicable
BOLD - RPD value greater than 20%

RPD (%)

RPD - Relative Percentage Difference calculated as RPD(%)=(|V1-V2|)/[(V1+V2)/2])*100 where V1,V2 = concentrations of parent and duplicate sample, 
respectively.

Parameter Units RDL
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Table 3: Groundwater Quality Assurance/Quality Control Analytical Results

Field ID MW-02 DUPLICATE
Sample Date 23-Nov-2021 23-Nov-2021

Lab Report Number CG2105956 CG2105956
Laboratory ID CG2105956-003 CG2105956-007

RPD (%)

Parameter Units RDL

Volatile Organic Compounds (VOCs)
1,2-Dibromoethane mg/L 0.001 <0.0010 <0.0010 -
1,2-Dichlorobenzene mg/L 0.0005 <0.00050 <0.00050 -
1,2-Dichloroethane mg/L 0.001 <0.0010 <0.0010 -
1,2-Dichloroethene (cis) mg/L 0.001 <0.0010 <0.0010 -
1,2-Dichloroethene (trans) mg/L 0.001 <0.0010 <0.0010 -
1,2-Dichloropropane mg/L 0.001 <0.0010 <0.0010 -
1,3,5-Trimethylbenzene mg/L 0.001 <0.0010 <0.0010 -
1,3-Dichlorobenzene mg/L 0.001 <0.0010 <0.0010 -
1,3-Dichloropropane mg/L 0.001 <0.0010 <0.0010 -
1,3-Dichloropropene mg/L 0.0015 <0.0015 <0.0015 -
1,3-Dichloropropene [cis] mg/L 0.001 <0.0010 <0.0010 -
1,3-Dichloropropene [trans] mg/L 0.001 <0.0010 <0.0010 -
1,4-Dichlorobenzene mg/L 0.001 <0.0010 <0.0010 -
2,2-Dichloropropane mg/L 0.001 <0.0010 <0.0010 -
2-Chlorotoluene mg/L 0.001 <0.0010 <0.0010 -
4-Chlorotoluene mg/L 0.001 <0.0010 <0.0010 -
Bromobenzene mg/L 0.001 <0.0010 <0.0010 -
Bromochloromethane mg/L 0.001 <0.0010 <0.0010 -
Bromodichloromethane mg/L 0.001 <0.0010 <0.0010 -
Bromoform mg/L 0.001 <0.0010 <0.0010 -
Bromomethane mg/L 0.001 <0.0010 <0.0010 -
Carbon tetrachloride mg/L 0.0005 <0.00050 <0.00050 -
Chlorobenzene mg/L 0.001 <0.0010 <0.0010 -
Chloroethane mg/L 0.001 <0.0010 <0.0010 -
Chloroform mg/L 0.001 <0.0010 <0.0010 -
Chloromethane mg/L 0.005 <0.0050 <0.0050 -
Dibromochloromethane mg/L 0.001 <0.0010 <0.0010 -
Dibromomethane mg/L 0.001 <0.0010 <0.0010 -
Dichlorodifluoromethane mg/L 0.001 <0.0010 <0.0010 -
Hexachlorobutadiene mg/L 0.001 <0.0010 <0.0010 -
iso-Propylbenzene (cumene) mg/L 0.001 <0.0010 <0.0010 -
Methyl t-Butyl Ether (MTBE) mg/L 0.0005 <0.00050 <0.00050 -
Methylene Chloride mg/L 0.001 <0.0010 <0.0010 -
n-Butylbenzene mg/L 0.001 <0.0010 <0.0010 -
n-Propylbenzene mg/L 0.001 <0.0010 <0.0010 -
p-Isopropyltoluene mg/L 0.001 <0.0010 <0.0010 -
sec-Butylbenzene mg/L 0.001 <0.0010 <0.0010 -
tert-Butylbenzene mg/L 0.001 <0.0010 <0.0010 -
Tetrachloroethene mg/L 0.001 <0.0010 <0.0010 -
Trichloroethene mg/L 0.001 <0.0010 <0.0010 -
Trichlorofluoromethane mg/L 0.001 <0.0010 <0.0010 -
Trihalomethanes mg/L 0.002 <0.0020 <0.0020 -
Vinyl chloride mg/L 0.001 <0.0010 <0.0010 -
Notes:
RDL - Reportable detection limit

"-" Indicates RPD not calculated. RPDs have only been considered where both concentrations are greater than 5 times the RDL
N/A - Not applicable
BOLD - RPD value greater than 20%

RPD - Relative Percentage Difference calculated as RPD(%)=(|V1-V2|)/[(V1+V2)/2])*100 where V1,V2 = concentrations of parent and duplicate sample, 
respectively.
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Table 4: Surface Water Analytical Results
Location

Sample Date 13-Jul-2021 9-Sep-2021 13-Jul-2021 9-Sep-2021
Laboratory Report Number L2613794 L2638356 L2613794 L2638356

Laboratory Sample ID L2613794-1 L2638356-1 L2613794-2 L2638356-2

Field
Field Electric Conductivity µS/cm -  - 1004  - 1034
Field Temperature °C -  - 16.72  - 13.88
Field pH pH Units 6.5-9.0  - 8.43  - 7.99
Routine
pH pH Units 6.5-9.0 8.28 8.47 8.41 8.41
Electrical Conductivity (EC) µS/cm - 1130 1140 1110 1260
Total Dissolved Solids (TDS) mg/L - 680 664 672 763
Hardness as CaCO3 mg/L - 457 469 440 573
Alkalinity (total as CaCO3) mg/L Minimum 20 390 325 386 413
Bicarbonate mg/L - 475 364 442 474
Carbonate mg/L - <5.0 15.7 14.3 14.9
Hydroxide mg/L - <5.0 <5.0 <5.0 <5.0
Calcium mg/L - 93.5 77.4 89.6 119
Magnesium mg/L - 54.4 67.0 52.5 67.0
Potassium mg/L - 6.56 7.18 6.49 7.06
Sodium mg/L - 78.1 76.2 78.1 74.5
Chloride mg/L 120 120 146 119 146
Fluoride mg/L - 0.20 0.14 0.20 0.16
Sulphate mg/L 429 2 87.2 90.5 90.1 92.8
Ionic Balance N/A - 97.1 102 94.8 103
Nutrients
Ammonia as N mg/L 0.20-0.65 3  - <0.050  - 0.058
Nitrate (as NO3-N) mg/L 3 1.34 1.01 0.90 1.96
Nitrite (as NO2-N) mg/L 0.2 4 <0.050 <0.050 <0.050 <0.050
Nitrate and Nitrate (as N) mg/L - 1.34 1.01 0.90 1.96
Dissolved Metals
Aluminum mg/L 0.05 5 0.0036  - 0.0038  - 
Antimony mg/L - 0.00023  - 0.00023  - 
Arsenic mg/L - 0.00276  - 0.00243  - 
Barium mg/L - 0.192  - 0.167  - 
Boron mg/L - 0.060  - 0.057  - 
Cadmium mg/L - <0.0000050  - 0.0000194  - 
Chromium mg/L - <0.00010  - <0.00010  - 
Copper mg/L - 0.00088  - 0.00106  - 
Iron mg/L 0.3 0.045  - 0.052  - 
Lead mg/L - <0.000050  - <0.000050  - 
Manganese mg/L - 0.0556  - 0.00438  - 
Mercury mg/L - <0.0000050  - <0.0000050  - 
Nickel mg/L - 0.00242  - 0.0022  - 
Selenium mg/L - 0.000543  - 0.000383  - 
Silver mg/L - <0.000010  - <0.000010  - 
Uranium mg/L - 0.0052  - 0.00473  - 
Zinc mg/L - 0.0066  - 0.0028  - 
Total Metals
Aluminum mg/L - 0.039 0.0090 0.0193 0.055
Antimony mg/L - 0.00023 0.00034 0.00023 0.00047
Arsenic mg/L 0.005 0.00327 0.00163 0.00241 0.00216
Barium mg/L - 0.200 0.222 0.167 0.307
Boron mg/L 1.5 0.063 0.084 0.061 0.085
Cadmium mg/L 0.00037 2 0.0000169 <0.0000050 0.000069 0.0000118
Calcium mg/L - 96.1 89.3 92.6 122
Chromium mg/L 0.001 6 0.00015 0.00014 0.00013 0.00022
Copper mg/L 0.007 0.00107 0.00135 0.00123 0.00194
Iron mg/L - 0.349 0.231 0.181 0.526
Lead mg/L 0.007 2 0.000133 <0.000050 0.000089 0.0001
Magnesium mg/L - 56.4 72.1 55.0 71.6
Manganese mg/L - 0.0888 0.0194 0.0167 0.103
Mercury mg/L 0.000005 <0.0000050  - <0.0000050  - 
Nickel mg/L 0.18-0.23 2 0.00255 0.00261 0.00242 0.00294
Potassium mg/L - 6.55 7.28 6.47 7.13
Selenium mg/L 0.002 0.0005 0.000813 0.000404 0.000853
Silver mg/L 0.00025 <0.000010 <0.000010 <0.000010 <0.000010
Sodium mg/L - 80.0 82.9 80.3 80.9
Uranium mg/L 0.015 0.00547 0.00821 0.00502 0.00818
Zinc mg/L 0.03 0.0112 0.0030 0.0059 0.0139
Hydrocarbons
Benzene mg/L 0.04 <0.00050 <0.00050 <0.00050 <0.00050
Toluene mg/L 0.0005 <0.00050 <0.00050 <0.00050 <0.00050
Ethylbenzene mg/L 0.09 <0.00050 <0.00050 <0.00050 <0.00050
Xylene (o) mg/L - <0.00050 <0.00050 <0.00050 <0.00050
Xylenes (m & p) mg/L - <0.00050 <0.00050 <0.00050 <0.00050
Xylenes Total mg/L 0.03  - <0.00071  - <0.00071
Styrene mg/L 0.072 <0.00050 <0.00050 <0.00050 <0.00050
F1 (C6-C10) mg/L - <0.10 <0.10 <0.10 <0.10
F1 (C6-C10) - BTEX mg/L 0.15 <0.10 <0.10 <0.10 <0.10
F2 (C10-C16) mg/L 0.11 <0.10 <0.10 <0.10 <0.10
Notes:

2 Guideline varies with hardness. Values shown based on hardness range of 440 to 573 mg/L.
3 Guideline varies with pH and temperature. Values shown based on pH range of 7.99 to 8.43 and temperature range of 13.9 oC 16.7 oC
4 Guideline varies with chloride. Values shown based on chloride range of 119 mg/L to 210 mg/L.
5 Guideline varies with pH. Values shown based on pH range of 7.99 to 8.43
6 Guideline is for Chromium VI
"-" No applicable guideline or not analyzed
BOLD - Greater than guideline.
N/A - Not applicable.

1 Government of Alberta. 2018. Environmental Quality Guidelines for Alberta Surface Waters. Water Policy 
Branch, Alberta Environment and Parks. Edmonton, Alberta. Table 1 Surface water quality guidelines for the protection of freshwater aquatic life (PAL). Most 
conservative values applied (chronic or acute).

SW-01 DOWNSTREAM SW-02 UPSTREAM
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Table 4: Surface Water Analytical Results
Location

Sample Date 13-Jul-2021 9-Sep-2021 13-Jul-2021 9-Sep-2021
Laboratory Report Number L2613794 L2638356 L2613794 L2638356

Laboratory Sample ID L2613794-1 L2638356-1 L2613794-2 L2638356-2

SW-01 DOWNSTREAM SW-02 UPSTREAM

UnitParameter
Alberta Surface 

Water1

Volatile Organic Compounds (VOCs)
Bromobenzene mg/L - <0.0010 <0.0010 <0.0010 <0.0010
Bromochloromethane mg/L - <0.0010 <0.0010 <0.0010 <0.0010
Bromodichloromethane mg/L - <0.00050 <0.00050 <0.00050 <0.00050
Bromoform mg/L - <0.00050 <0.00050 <0.00050 <0.00050
Bromomethane mg/L - <0.0010 <0.0010 <0.0010 <0.0010
n-Butylbenzene mg/L - <0.0010 <0.0010 <0.0010 <0.0010
sec-Butylbenzene mg/L - <0.0010 <0.0010 <0.0010 <0.0010
tert-Butylbenzene mg/L - <0.0010 <0.0010 <0.0010 <0.0010
Carbon tetrachloride mg/L 0.0133 <0.00050 <0.00050 <0.00050 <0.00050
Chlorobenzene mg/L 0.0013 <0.00050 <0.00050 <0.00050 <0.00050
Chloroethane mg/L - <0.0010 <0.0010 <0.0010 <0.0010
Chloroform mg/L 0.0018 <0.00050 <0.00050 <0.00050 <0.00050
Chloromethane mg/L - <0.0010 <0.0010 <0.0010 <0.0010
2-Chlorotoluene mg/L - <0.0010 <0.0010 <0.0010 <0.0010
4-Chlorotoluene mg/L - <0.0010 <0.0010 <0.0010 <0.0010
Dibromochloromethane mg/L - <0.00050 <0.00050 <0.00050 <0.00050
1,2-Dibromo-3-chloropropane mg/L - <0.0010 <0.0010 <0.0010 <0.0010
1,2-Dibromoethane mg/L - <0.00050 <0.00050 <0.00050 <0.00050
Dibromomethane mg/L - <0.00050 <0.00050 <0.00050 <0.00050
1,2-Dichlorobenzene mg/L 0.0007 <0.00050 <0.00050 <0.00050 <0.00050
1,3-Dichlorobenzene mg/L 0.15 <0.00050 <0.00050 <0.00050 <0.00050
1,4-Dichlorobenzene mg/L 0.026 <0.00050 <0.00050 <0.00050 <0.00050
1,1-Dichloroethane mg/L - <0.00050 <0.00050 <0.00050 <0.00050
1,2-Dichloroethane mg/L 0.1 <0.0010 <0.0010 <0.0010 <0.0010
1,1-Dichloroethene mg/L - <0.00050 <0.00050 <0.00050 <0.00050
1,2-Dichloroethene (cis) mg/L - <0.0010 <0.0010 <0.0010 <0.0010
1,2-Dichloroethene (trans) mg/L - <0.00050 <0.00050 <0.00050 <0.00050
Dichlorodifluoromethane mg/L - <0.00050 <0.00050 <0.00050 <0.00050
1,2-Dichloropropane mg/L - <0.00050 <0.00050 <0.00050 <0.00050
1,3-Dichloropropane mg/L - <0.0010 <0.0010 <0.0010 <0.0010
2,2-Dichloropropane mg/L - <0.0010 <0.0010 <0.0010 <0.0010
1,1-Dichloropropene mg/L - <0.0010 <0.0010 <0.0010 <0.0010
1,3-Dichloropropene [cis] mg/L - <0.00050 <0.00050 <0.00050 <0.00050
1,3-Dichloropropene [trans] mg/L - <0.0010 <0.0010 <0.0010 <0.0010
Hexachlorobutadiene mg/L 0.0013 <0.0010 <0.0010 <0.0010 <0.0010
p-Isopropyltoluene mg/L - <0.0010 <0.0010 <0.0010 <0.0010
Methylene Chloride mg/L 0.0981 <0.0010 <0.0010 <0.0010 <0.0010
iso-Propylbenzene (cumene) mg/L - <0.0010 <0.0010 <0.0010 <0.0010
n-Propylbenzene mg/L - <0.0010 <0.0010 <0.0010 <0.0010
1,1,1,2-Tetrachloroethane mg/L - <0.0010 <0.0010 <0.0010 <0.0010
1,1,2,2-Tetrachloroethane mg/L - <0.00050 <0.00050 <0.00050 <0.00050
Tetrachloroethene mg/L 0.11 <0.00050 <0.00050 <0.00050 <0.00050
1,2,3-Trichlorobenzene mg/L 0.008 <0.0010 <0.0010 <0.0010 <0.0010
1,2,4-Trichlorobenzene mg/L 0.024 <0.0010 <0.0010 <0.0010 <0.0010
1,1,1-Trichloroethane mg/L - <0.00050 <0.00050 <0.00050 <0.00050
1,1,2-Trichloroethane mg/L - <0.00050 <0.00050 <0.00050 <0.00050
Trichloroethene mg/L 0.021 <0.00050 <0.00050 <0.00050 <0.00050
Trichlorofluoromethane mg/L - <0.0010 <0.0010 <0.0010 <0.0010
1,2,3-Trichloropropane mg/L - <0.00050 <0.00050 <0.00050 <0.00050
1,2,4-Trimethylbenzene mg/L - <0.0010 <0.0010 <0.0010 <0.0010
1,3,5-Trimethylbenzene mg/L - <0.0010 <0.0010 <0.0010 <0.0010
Vinyl chloride mg/L - <0.00050 <0.00050 <0.00050 <0.00050
Notes:

2 Guideline varies with hardness. Values shown based on hardness range of 440 to 573 mg/L.
3 Guideline varies with pH and temperature. Values shown based on pH range of 7.99 to 8.43 and temperature range of 13.9 oC 16.7 oC
4 Guideline varies with chloride. Values shown based on chloride range of 119 mg/L to 210 mg/L.
5 Guideline varies with pH. Values shown based on pH range of 7.99 to 8.43
6 Guideline is for Chromium VI
"-" No applicable guideline or not analyzed
BOLD - Greater than guideline.
N/A - Not applicable.

1 Government of Alberta. 2018. Environmental Quality Guidelines for Alberta Surface Waters. Water Policy 
Branch, Alberta Environment and Parks. Edmonton, Alberta. Table 1 Surface water quality guidelines for the protection of freshwater aquatic life (PAL). Most 
conservative values applied (chronic or acute).
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Table 5:  Soil Vapour Monitoring Results

Aug-13 Jun-19 Dec-19 Jul-21 Nov-21 Aug-13 Jun-19 Dec-19 Jul-21 Nov-21 Aug-13 Jun-19 Dec-19 Jul-21 Nov-21 Jul-21 Nov-21

Total Drilled Depth (m)

Top of Screen Interval (mbg)

Bottom of Screened Interval (mbg)

Stick up (m)
Pressure (kPa)1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CH4 (%) 26.0 11.7 0.0 5.1 3.9 0.0 0.0 0.0 0.0 0.0 0.0 4.1 2.0
CO (ppm)2 0.0 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0
CO2 (%) 13.1 13.7 0.2 17.7 17.7 4.6 0.1 0.2 0.1 0.1 1.9 9.7 5.1
O2 (%) 8.4 3.3 20.9 0.2 5.0 17.2 19.9 21.3 20.6 22.7 19.8 12.4 16.8
Balance (% v/v) 52.5 71.3 78.8 77.1 73.5 77.8 80.1 78.4 79.3 77.2 78.3 73.8 76.1
Static Water Level (mbtoc)3 Dry Dry Dry Dry Dry Dry Dry Dry 1.30 1.84
Notes:
1 Kpa - Kilopascal.
2 ppm - Parts per million.
3 mbtoc - Meters below top of casing.

Parameter VW-01 VW-02

0.84

2.5

4.03.5

5.80

6.10

4.0

Gas Well

Destroyed

VW-03

3.2

3.5

VW-04

-0.02

7.6
7.3

7.6

0.000.92

6.1

Table 5 - Soil Vapour Monitoring Results.xls
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Table 6: Soil Vapour Analytical Results

Location Code VW-02

Field ID VW-01 19DUP01 VW-01 VW-02 VW-04 DUPLICATE
Sample Date 5-Dec-2019 5-Dec-2019 23-Nov-2021 5-Dec-2019 23-Nov-2021 23-Nov-2021

Lab Report Number L2393599 L2393599 L2671038 L2393599 L2671038 L2671038

Laboratory  ID L2393599-1 / 
L2393599-4 L2393599-3 L2671038-1 L2393599-2 / 

L2393599-5 L2671038-2 L2671038-3

Field Testing
Air Volume L 0.06  -  - 0.06  -  - 
Initial Pressure in Hg -11.4 -9.6 15 -4.9 -11 -4
Aliphatic/Aromatic PHC Sub-Fractionation
Aliphatics (C6-C8) µg/m3 740,737 56,400 56,200  - 1,300  -  - 
Aliphatics (>C8-C10) µg/m3 40,257 21,500 21,100  - 728  -  - 
Aliphatics (>C10-C12) µg/m3 40,257 9,920 9,690  - 179  -  - 
Aliphatics (>C12-C16) µg/m3 40,257 880 840  - <30  -  - 
Aromatics (>C8-C10) µg/m3 805 <390 <360  - <15  -  - 
Aromatics (>C10-C12) µg/m3 8,051 490 470  - <15  -  - 
Aromatics (>C12-C16) µg/m3 8,051 <770 <730  - <30  -  - 
Linear & Cyclic Methyl Siloxanes
Hexamethylcyclotrisiloxane, D3(CVMS) µg/m3 NG <170  -  - <170  -  - 
Octamethylcyclotetrasiloxane, D4(CVMS) µg/m3 NG <170  -  - <170  -  - 
Decamethylcyclopentasiloxane, D5(CVMS) µg/m3 NG <170  -  - <170  -  - 
Dodecamethylcyclohexasiloxane, D6(CVMS) µg/m3 NG <170  -  - <170  -  - 
Hexamethyldisiloxane, MM(LVMS) µg/m3 NG <170  -  - <170  -  - 
Octamethyltrisiloxane, MDM(LVMS) µg/m3 NG <170  -  - <170  -  - 
Decamethyltetrasiloxane, MD2M(LVMS) µg/m3 NG <170  -  - <170  -  - 
Dodecamethylpentasiloxane, MD3M(LVMS) µg/m3 NG <170  -  - <170  -  - 
Hydrocarbons
Benzene µg/m3 41 <16 <15 <15 1.4 20 <15
Toluene µg/m3 75,190 <19 <17 <36 1.31 <36 <36
Ethylbenzene µg/m3 68,650 <22 <20 <42 <0.87 <42 <42
Xylenes (m & p) µg/m3 NG <43 <39 <84 <1.7 <84 <84
Xylene (o) µg/m3 NG <22 <20 <42 <0.87 <42 <42
Xylenes Total µg/m3 3,520 <48 <43 <96 <2.0 <96 <96
Styrene µg/m3 3,220 <21 <19 <41 <0.85 <41 <41
F1 (C6-C10) µg/m3 867,383 62,900 62,500 63,900 1,720 4980 3540
F2 (C10-C16) µg/m3 52,495 19,300 18,900 67,500 380 <720 <720
Alcohols
Isopropanol µg/m3 6,219 <61 <56  - <2.5  -  - 
High Level Fixed Gases
Nitrogen % NG 66.3 69.8  - 74.9 75.7 76.6
Oxygen % NG 7.04 7.49  - 20.3 18.0 19.6
Carbon Dioxide % NG 11.1 11.5 12.9 0.391 4.06 2.77
Carbon Monoxide % NG <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Methane % NG 5.26 5.46 2.03 <0.050 2.21 1.47
Hydrocarbon Gases (C1-C5)
Methane % NG  -  -  - 0.00333  -  - 
Ethane % NG <0.00020 <0.00020 <0.00020 <0.00020 0.00067 0.00044
Ethene % NG 0.00026 0.00025 <0.00020 <0.00020 <0.00020 <0.00020
Propane % NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Propene % NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Butane % NG <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020
Pentane % NG 0.00021 0.0002 <0.00020 <0.00020 <0.00020 <0.00020
Polycyclic Aromatic Hydrocarbons (PAHs)
Naphthalene µg/m3 380 <66 <60 <50 <2.6 <50 <50
Notes:

NG -  No applicable criteria.
BOLD - Greater than criteria.
* = Detection limit raised above criteria.

Generic Soil 
Vapour Criteria - 

Residential 
Coarse-Grained 

(µg/m3)1

1 Canadian Council of Ministers of the Environment (CCME).  2014.  A Protocol for the Derivation of Soil Vapour Quality Guidelines for Protection of Human Exposures via Inhalation of Vapours. Refer to 
Tables 8 to 11 for further information.

Parameter Units µg/m3

VW-04VW-01

Table 6 and 12 - Soil Vapour Analytical Results Red Deer Motors.xlsm 1
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Table 6: Soil Vapour Analytical Results

Location Code VW-02

Field ID VW-01 19DUP01 VW-01 VW-02 VW-04 DUPLICATE
Sample Date 5-Dec-2019 5-Dec-2019 23-Nov-2021 5-Dec-2019 23-Nov-2021 23-Nov-2021

Lab Report Number L2393599 L2393599 L2671038 L2393599 L2671038 L2671038

Laboratory  ID L2393599-1 / 
L2393599-4 L2393599-3 L2671038-1 L2393599-2 / 

L2393599-5 L2671038-2 L2671038-3

Generic Soil 
Vapour Criteria - 

Residential 
Coarse-Grained 

(µg/m3)1

Parameter Units µg/m3

VW-04VW-01

Volatile Organic Compounds (VOCs)
1,1,1-Trichloroethane µg/m3 1,693,510 <27 <25 <52 <1.1 <52 <52
1,1,2,2-Tetrachloroethane µg/m3 11 <34* <31* <66* <1.4 <66* <66*
1,1,2-Trichloroethane µg/m3 7 <27* <25* <52* <1.1 <52* <52*
1,1-Dichloroethane µg/m3 430 <20 <18 <39 <0.81 <39 <39
1,1-Dichloroethene µg/m3 6,470 <20 <18 <38 <0.79 <38 <38
1,2,4-Trichlorobenzene µg/m3 365 <37 <34 <71 <1.5 <71 <71
1,2,4-Trimethylbenzene µg/m3 2,235 <25 <22 <47 <0.98 <47 <47
1,2-Dibromoethane µg/m3 2.2 <38* <35* <74* <1.5 <74* <74*
1,2-Dichlorobenzene µg/m3 7,072 <30 <27 <58 <1.2 <58 <58
1,2-Dichloroethane µg/m3 24 45 33 <39* <0.81 <39* <39*
1,2-Dichloroethene (cis) µg/m3 242 34 22 <38 <0.79 <38 <38
1,2-Dichloroethene (trans) µg/m3 1,400 24 <18 <38 <0.79 <38 <38
1,2-Dichloropropane µg/m3 135 <23 <21 <44 <0.92 <44 <44
1,2-Dichlorotetrafluoroethane µg/m3 566,335 65 47 <67 7.6 230 181
1,3,5-Trimethylbenzene µg/m3 2,235 172 126 129 <0.98 <47 <47
1,3-Butadiene µg/m3 17 <11 <10 <21* <0.44 <21* <21*
1,3-Dichlorobenzene µg/m3 64 <30 <27 <58 <1.2 <58 <58
1,3-Dichloropropene [cis] µg/m3 163 <23 <21 <44 <0.91 <44 <44
1,3-Dichloropropene [trans] µg/m3 149 <23 <21 <44 <0.91 <44 <44
1,4-Dichlorobenzene µg/m3 64 <30 <27 <58 <1.2 <58 <58
1,4-Dioxane µg/m3 105 <18 <16 <35 <0.72 <35 <35
1-Methyl-4 ethyl benzene µg/m3 14,461 <25 <22 <47 <0.98 <47 <47
2-Butanone (MEK) µg/m3 167,364 <15 <13 <28 0.74 <28 <28
2-Hexanone (MBK) µg/m3 1,053 <100 <93 <200 <4.1 <200 <200
4-Methyl-2-pentanone (MIBK) µg/m3 102,977 <20 <19 <39 <0.82 <39 <39
Acetone µg/m3 918,788 <460 <320 <57 9.0 <57 <57
Allyl chloride µg/m3 32 <16 <14 <30 <0.63 <30 <30
Benzyl chloride µg/m3 34 <26 <24 <50* <1.0 <50* <50*
Bromodichloromethane µg/m3 28 <34* <30* <64* <1.3 <64* <64*
Bromoform µg/m3 1,494 <52 <47 <99 <2.1 <99 <99
Bromomethane µg/m3 173 <19 <18 <37 <0.78 <37 <37
Carbon disulfide µg/m3 21,713 <16 <14 <30 2.75 <30 <30
Carbon tetrachloride µg/m3 113 <31 <29 <61 <1.3 <61 <61
Chlorobenzene µg/m3 347 <23 <21 <44 <0.92 <44 <44
Chloroethane µg/m3 124,080 <13 <12 <25 <0.53 <25 <25
Chloroform µg/m3 27 <24 <22 <47* <0.98 <47* <47*
Chloromethane µg/m3 2,657 <10 <9.4 <20 1.1 <20 <20
Cyclohexane µg/m3 201,510 6,700 6,450 2890 45 1180 800
Dibromochloromethane µg/m3 6,070 <43 <39 <82 <1.7 <82 <82
Dichlorodifluoromethane µg/m3 3,584 31 <22 <48 47.8 555 397
Ethyl acetate µg/m3 2,509 <18 <16 <35 <0.72 <35 <35
Freon 113 µg/m3 230,627 <38 <35 <74 <1.5 <74 <74
Heptane µg/m3 14,461 4,210 2,880 691 16.5 <39 <39
Hexachlorobutadiene µg/m3 51 <53* <48 <100* <2.1 <100* <100*
Hexane µg/m3 18,839 11,700 11,600 3000 79.8 562 391
Isooctane µg/m3 14,917 1,050 720 382 4.45 115 80
iso-Propylbenzene (cumene) µg/m3 14,461 <25 <22 <47 <0.98 <47 <47
Methyl t-Butyl Ether (MTBE) µg/m3 1,153 <18 <16 <35 <0.72 <35 <35
Methylene Chloride µg/m3 18,764 <17 <16 <33 <0.69 <33 <33
Propene µg/m3 91,723 676 474 146 <0.34 81 58
Tetrachloroethene µg/m3 1,390 <34 <31 <65 252 <65 <65
Tetrahydrofuran µg/m3 62,828 <15 <13 <28 <0.59 <28 <28
Trichloroethene µg/m3 70 <27 <24 <52 7.6 <52 <52
Trichlorofluoromethane µg/m3 34,325 <28 <26 <54 60.2 <54 <54
Vinyl acetate µg/m3 6,586 <44 <40 260 <1.8 <85 <85
Vinyl bromide (bromoethene) µg/m3 40 <22 <20 <42* <0.87 <42* <42*
Vinyl chloride µg/m3 70 926 664 62 3.98 <25 <25
Notes:

NG -  No applicable criteria.
BOLD - Greater than criteria.
* = Detection limit raised above criteria.

1 Canadian Council of Ministers of the Environment (CCME).  2014.  A Protocol for the Derivation of Soil Vapour Quality Guidelines for Protection of Human Exposures via Inhalation of Vapours. Refer to 
Tables 8 to 11 for further information.
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Table 7: Soil Vapour Quality Assurance/Quality Control Analytical Results

Field ID VW-01 19DUP01 VW-04 DUPLICATE

Sample Date 5-Dec-2019 5-Dec-2019 23-Nov-2021 23-Nov-2021
Lab Report Number L2393599 L2393599 L2671038 L2671038

Laboratory  ID L2393599-1 / 
L2393599-4 L2393599-3 L2671038-2 L2671038-3

Field Testing
Air Volume L 0.01 0.06  -  -  -  -  - 
Initial Pressure in Hg -30 -11.4 -9.6  - -11 -4  - 
Aliphatic/Aromatic PHC Sub-Fractionation
Aliphatics (C6-C8) µg/m3 15 56,400 56,200 0.4  -  -  - 
Aliphatics (>C8-C10) µg/m3 15 21,500 21,100 2  -  -  - 
Aliphatics (>C10-C12) µg/m3 15 9,920 9,690 2  -  -  - 
Aliphatics (>C12-C16) µg/m3 30 880 840 5  -  -  - 
Aromatics (>C8-C10) µg/m3 15 <390 <360  -  -  -  - 
Aromatics (>C10-C12) µg/m3 15 490 470 4  -  -  - 
Aromatics (>C12-C16) µg/m3 30 <770 <730  -  -  -  - 
Linear & Cyclic Methyl Siloxanes
Hexamethylcyclotrisiloxane, D3(CVMS) µg/m3 170 <170  -  -  -  -  - 
Octamethylcyclotetrasiloxane, D4(CVMS) µg/m3 170 <170  -  -  -  -  - 
Decamethylcyclopentasiloxane, D5(CVMS) µg/m3 170 <170  -  -  -  -  - 
Dodecamethylcyclohexasiloxane, D6(CVMS) µg/m3 170 <170  -  -  -  -  - 
Hexamethyldisiloxane, MM(LVMS) µg/m3 170 <170  -  -  -  -  - 
Octamethyltrisiloxane, MDM(LVMS) µg/m3 170 <170  -  -  -  -  - 
Decamethyltetrasiloxane, MD2M(LVMS) µg/m3 170 <170  -  -  -  -  - 
Dodecamethylpentasiloxane, MD3M(LVMS) µg/m3 170 <170  -  -  -  -  - 
Hydrocarbons
Benzene µg/m3 0.64 <16 <15  - 20 <15  - 
Toluene µg/m3 0.75 <19 <17  - <36 <36  - 
Ethylbenzene µg/m3 0.87 <22 <20  - <42 <42  - 
Xylenes (m & p) µg/m3 1.7 <43 <39  - <84 <84  - 
Xylene (o) µg/m3 0.87 <22 <20  - <42 <42  - 
Xylenes Total µg/m3 2 <48 <43  - <96 <96  - 
Styrene µg/m3 0.85 <21 <19  - <41 <41  - 
F1 (C6-C10) µg/m3 15 62,900 62,500 1 4980 3540 34
F2 (C10-C16) µg/m3 15 19,300 18,900 2 <720 <720  - 
Alcohols
Isopropanol µg/m3 2.5 <61 <56  -  -  -  - 
High Level Fixed Gases
Nitrogen % 1 66.3 69.8 5 75.7 76.6 1
Oxygen % 0.1 7.04 7.49 6 18.0 19.6 9
Carbon Dioxide % 0.05 11.1 11.5 4 4.06 2.77 38
Carbon Monoxide % 0.05 <0.050 <0.050  - <0.050 <0.050  - 
Methane % 0.05 5.26 5.46 4 2.21 1.47 40
Hydrocarbon Gases (C1-C5)
Methane % 0.0001  -  -  -  -  - -
Ethane % 0.0002 <0.00020 <0.00020  - 0.00067 0.00044 41
Ethene % 0.0002 0.00026 0.00025  - <0.00020 <0.00020 -
Propane % 0.0002 <0.00020 <0.00020  - <0.00020 <0.00020 -
Propene % 0.0002 <0.00020 <0.00020  - <0.00020 <0.00020 -
Butane % 0.0002 <0.00020 <0.00020  - <0.00020 <0.00020 -
Pentane % 0.0002 0.00021 0.0002  - <0.00020 <0.00020 -
Polycyclic Aromatic Hydrocarbons (PAHs)
Naphthalene µg/m3 2.6 <66 <60  - <50 <50 -
Volatile Organic Compounds (VOCs)
1,1,1-Trichloroethane µg/m3 1.1 <27 <25  - <52 <52 -
1,1,2,2-Tetrachloroethane µg/m3 1.4 <34 <31  - <66 <66 -
1,1,2-Trichloroethane µg/m3 1.1 <27 <25  - <52 <52 -
1,1-Dichloroethane µg/m3 0.81 <20 <18  - <39 <39 -
1,1-Dichloroethene µg/m3 0.79 <20 <18  - <38 <38 -
1,2,4-Trichlorobenzene µg/m3 1.5 <37 <34  - <71 <71 -
1,2,4-Trimethylbenzene µg/m3 0.98 <25 <22  - <47 <47 -
1,2-Dibromoethane µg/m3 1.5 <38 <35  - <74 <74 -
1,2-Dichlorobenzene µg/m3 1.2 <30 <27  - <58 <58 -
1,2-Dichloroethane µg/m3 0.81 45 33 31 <39 <39 -
1,2-Dichloroethene (cis) µg/m3 0.79 34 22 43 <38 <38 -
1,2-Dichloroethene (trans) µg/m3 0.79 24 <18  - <38 <38 -
1,2-Dichloropropane µg/m3 0.92 <23 <21  - <44 <44 -
1,2-Dichlorotetrafluoroethane µg/m3 1.4 65 47 32 230 181 24
1,3,5-Trimethylbenzene µg/m3 0.98 172 126 31 <47 <47 -
1,3-Butadiene µg/m3 0.44 <11 <10  - <21 <21  - 
1,3-Dichlorobenzene µg/m3 1.2 <30 <27  - <58 <58  - 
1,3-Dichloropropene [cis] µg/m3 0.91 <23 <21  - <44 <44  - 
1,3-Dichloropropene [trans] µg/m3 0.91 <23 <21  - <44 <44  - 
1,4-Dichlorobenzene µg/m3 1.2 <30 <27  - <58 <58  - 
1,4-Dioxane µg/m3 0.72 <18 <16  - <35 <35  - 
1-Methyl-4 ethyl benzene µg/m3 0.98 <25 <22  - <47 <47  - 
2-Butanone (MEK) µg/m3 0.59 <15 <13  - <28 <28  - 
2-Hexanone (MBK) µg/m3 4.1 <100 <93  - <200 <200  - 
4-Methyl-2-pentanone (MIBK) µg/m3 0.82 <20 <19  - <39 <39  - 
Acetone µg/m3 1.2 <460 <320  - <57 <57  - 
Allyl chloride µg/m3 0.63 <16 <14  - <30 <30  - 
Benzyl chloride µg/m3 1 <26 <24  - <50 <50  - 
Bromodichloromethane µg/m3 1.3 <34 <30  - <64 <64  - 
Bromoform µg/m3 2.1 <52 <47  - <99 <99  - 
Bromomethane µg/m3 0.78 <19 <18  - <37 <37  - 
Carbon disulfide µg/m3 0.62 <16 <14  - <30 <30  - 
Carbon tetrachloride µg/m3 1.3 <31 <29  - <61 <61  - 
Chlorobenzene µg/m3 0.92 <23 <21  - <44 <44  - 
Chloroethane µg/m3 0.53 <13 <12  - <25 <25  - 
Chloroform µg/m3 0.98 <24 <22  - <47 <47  - 
Chloromethane µg/m3 0.41 <10 <9.4  - <20 <20  - 
Cyclohexane µg/m3 3.4 6,700 6,450 4 1180 800 38
Dibromochloromethane µg/m3 1.7 <43 <39  - <82 <82  - 
Dichlorodifluoromethane µg/m3 4.9 31 <22  - 555 397 33
Ethyl acetate µg/m3 0.72 <18 <16  - <35 <35  - 
Freon 113 µg/m3 1.5 <38 <35  - <74 <74  - 
Notes:

- Not analyzed or RPD not calculated.
< Concentration is less than the laboratory detection limit indicated.

RDL Laboratory Reportable Detection Limit
RPD

RPDs have only been calculated where a concentration is greater than 5 times the RDL
BOLD

Parameter Units RDL

RPD (%)RPD (%)

RPD is Relative Percentage Difference calculated as RPD(%)=(|V1-V2|)/[(V1+V2)/2])*100 where V1,V2 = concentrations of parent and duplicate sample, 
respectively.

High RPDs are in bold (acceptable RPD is 60% for organic vapours as recommended by BC Ministry of Environment Q&A, and BC Environmental 
Laboratory Manual).
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Table 7: Soil Vapour Quality Assurance/Quality Control Analytical Results

Field ID VW-01 19DUP01 VW-04 DUPLICATE

Sample Date 5-Dec-2019 5-Dec-2019 23-Nov-2021 23-Nov-2021
Lab Report Number L2393599 L2393599 L2671038 L2671038

Laboratory  ID L2393599-1 / 
L2393599-4 L2393599-3 L2671038-2 L2671038-3

Parameter Units RDL

RPD (%)RPD (%)

Volatile Organic Compounds (VOCs)
Heptane µg/m3 0.82 4,210 2,880 38 <39 <39  - 
Hexachlorobutadiene µg/m3 2.1 <53 <48  - <100 <100  - 
Hexane µg/m3 3.5 11,700 11,600 1 562 391 36
Isooctane µg/m3 0.93 1,050 720 37 115 80 36
iso-Propylbenzene (cumene) µg/m3 0.98 <25 <22  - <47 <47 -
Methyl t-Butyl Ether (MTBE) µg/m3 0.72 <18 <16  - <35 <35 -
Methylene Chloride µg/m3 0.69 <17 <16  - <33 <33 -
Propene µg/m3 0.34 676 474 35 81 58 33
Tetrachloroethene µg/m3 6.8 <34 <31  - <65 <65  - 
Tetrahydrofuran µg/m3 0.59 <15 <13  - <28 <28  - 
Trichloroethene µg/m3 1.1 <27 <24  - <52 <52  - 
Trichlorofluoromethane µg/m3 5.6 <28 <26  - <54 <54  - 
Vinyl acetate µg/m3 1.8 <44 <40  - <85 <85  - 
Vinyl bromide (bromoethene) µg/m3 0.87 <22 <20  - <42 <42  - 
Vinyl chloride µg/m3 0.51 926 664 33 <25 <25  - 
Notes:

- Not analyzed or RPD not calculated.
< Concentration is less than the laboratory detection limit indicated.

RDL Laboratory Reportable Detection Limit
RPD

RPDs have only been calculated where a concentration is greater than 5 times the RDL
BOLD High RPDs are in bold (acceptable RPD is 60% for organic vapours as recommended by BC Ministry of Environment Q&A, and BC Environmental 

Laboratory Manual).

RPD is Relative Percentage Difference calculated as RPD(%)=(|V1-V2|)/[(V1+V2)/2])*100 where V1,V2 = concentrations of parent and duplicate sample, 
respectively.

Table 7 - Soil Vapour QAQC.xlsx 2
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TC RsC H' Dair Dwater BAF

Tolerable 
Concentration

Risk-specific 
concentration

Unitless Henry’s 
Law Constant

Pure component 
molecular 

diffusivity in air

Pure component 
molecular 

diffusivity in water

Bioattenuation 
Factor

Mass Fraction in 
Soil (Coarse and 

Fine)

Mass Fraction in 
Soil Vapour - 
Coarse Soil

Mass Fraction in 
Soil Vapour - Fine 

Soil
mg/m3 mg/m3 unitless cm2/s cm2/s unitless unitless unitless unitless

-- 0.000625 0.225 0.088 1.00E-05 10 -- -- --
2.3 -- 0.274 0.087 9.20E-06 10 -- -- --
2 -- 0.358 0.075 8.50E-06 10 -- -- --

0.1 -- 0.252 0.078 9.90E-06 10 -- -- --
0.01 -- 0.017 0.059 7.50E-06 10 -- -- --

 Aliphatic C>6-C8  18.4 -- 50 0.05 0.00001 10 0.55 0.854 0.842
 Aliphatic C>8-C10  1 -- 80 0.05 0.00001 10 0.36 0.141 0.153
 Aromatic C>8-C10  0.2 -- 0.48 0.05 0.00001 10 0.09 0.005 0.005
 Aliphatic C>10-C12  1 -- 120 0.05 0.00001 10 0.36 0.767 0.766
 Aliphatic C>12-C16  1 -- 520 0.05 0.00001 10 0.44 0.205 0.206
 Aromatic C>10-C12  0.2 -- 0.14 0.05 0.00001 10 0.09 0.023 0.023
 Aromatic C>12-C16  0.2 -- 0.053 0.05 0.00001 10 0.11 0.005 0.005

5 -- 0.688 0.078 0.000009 10 -- -- --
-- 0.000172 0.019 0.071 0.000008 10 -- -- --

0.0002 0.000625 0.038 0.078 0.000009 10 -- -- --
-- 0.006250 0.240 0.074 0.000011 10 -- -- --

0.2 -- 0.942 0.090 0.000010 10 -- -- --
0.007 -- 0.112 0.030 0.000008 10 -- -- --
0.06 -- 0.230 0.061 0.000008 10 -- -- --

0.0093 0.000017 0.027 0.022 0.000012 10 -- -- --
0.2 -- 0.072 0.069 0.000008 10 -- -- --

0.007 0.000385 0.049 0.104 0.000010 10 -- -- --
0.004 0.002703 0.110 0.078 0.000009 10 -- -- --
0.06 -- 0.359 0.060 0.000008 10 -- -- --
0.002 0.000333 3.009 0.249 0.000011 10 -- -- --
0.095 0.000909 0.128 0.069 0.000008 10 -- -- --
0.06 0.000909 0.098 0.069 0.000008 10 -- -- --
0.03 0.002000 0.000 0.229 0.000010 10 -- -- --
0.03 -- 0.004 0.070 0.000008 10 -- -- --
31 -- 0.002 0.124 0.000011 10 -- -- --

0.001 -- 0.450 0.094 0.000011 10 -- -- --
0.001 -- 0.017 0.075 0.000008 10 -- -- --

-- 0.000270 0.098 0.030 0.000011 10 -- -- --
-- 0.009091 0.024 0.015 0.000010 10 -- -- --

0.005 -- 0.255 0.073 0.000012 10 -- -- --
0.7 -- 0.705 0.104 0.000010 10 -- -- --
0.1 0.001667 1.183 0.078 0.000009 10 -- -- --
0.01 -- 0.148 0.073 0.000009 10 -- -- --

4 -- 0.073 0.271 0.000012 10 -- -- --
0.028 0.000435 0.154 0.104 0.000010 10 -- -- --
0.09 -- 0.388 0.126 0.000007 10 -- -- --
0.007 -- 0.302 0.074 0.000011 10 -- -- --
0.02 0.002500 0.053 0.087 0.000010 10 -- -- --

6 -- 7.618 0.080 0.000009 10 -- -- --
0.08949 -- 0.040 0.020 0.000011 10 -- -- --

0.1 -- 16.475 0.067 0.000010 10 -- -- --
0.40 -- 0.205 0.065 0.000007 10 -- -- --
0.07 -- 0.006 0.067 0.000010 10 -- -- --

5 -- 21.500 0.038 0.000009 10 -- -- --
17 -- 115.000 0.082 0.000009 10 -- -- --
0.4 -- 83.709 0.065 0.000007 10 -- -- --
-- 0.000455 0.421 0.027 0.000007 10 -- -- --

0.4 -- 30.500 0.060 0.000007 10 -- -- --
0.2 -- 0.000331 0.103 0.000011 10 -- -- --
0.4 -- 0.591 0.065 0.000007 10 -- -- --
5 -- 0.001 0.081 0.000010 10 -- -- --
3 -- 0.006 0.075 0.000008 10 -- -- --

0.6 1 0.151 0.101 0.000012 10 -- -- --
0.037 -- 0.028 0.102 0.000011 10 -- -- --
0.7 -- 73.916 0.200 0.000008 10 -- -- --
3 -- 8.013 0.110 0.000011 10 -- -- --

0.092 -- 0.130 0.071 0.000008 10 -- -- --
0.04 0.038462 1.077 0.072 0.000008 10 -- -- --

2 -- 0.003 0.099 0.000011 10 -- -- --
0.04 -- 0.277 0.071 0.000012 10 -- -- --
0.02 0.002500 0.053 0.087 0.000010 10 -- -- --
0.002 0.002439 0.477 0.079 0.000009 10 -- -- --
1.05 -- 5.200 0.087 0.000010 10 -- -- --
0.2 -- 0.024 0.085 0.000009 10 -- -- --

0.003 0.000667 0.260 0.100 0.000012 10 -- -- --
0.1 0.001136 3.236 0.106 0.000012 10 -- -- --

0.002 -- 0.350 0.188 0.000022 10 -- -- --
Notes:

cm2/s Square centimetres per second
F1 Fraction 1 (C6-C10)
F2 Fraction 2 (C>10-C16)

mg/m3 Milligrams per cubic metre
PHC Petroleum hydrocarbon

-- not applicable
References:

Health Canada.  2012.  Federal Contaminated Site Risk Assessment in Canada: Toxicological Reference Values (TRVs), version 3.0.

Vinyl acetate
Vinyl bromide
Vinyl chloride
Hydrogen Sulfide

Tetrahydrofuran
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethylene
Trichlorofluoromethane

MTBE
n-Hexane
Propylene
Styrene
Tetrachloroethylene

Isopropyl alcohol
Isopropylbenzene
Methyl ethyl ketone
Methyl isobutyl ketone
Methylene chloride

Dichlorodifluoromethane

Ethyl acetate
Freon 113

Hexachlorobutadiene
Isooctane

4-Ethyltoluene

Freon 114
Heptane

Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform

Allyl chloride
Benzyl chloride
Bromodichloromethane
Bromoform
Bromomethane

1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2-Hexanone
Acetone

F1

F2

Canadian Council of Ministers of the Environment (CCME).  2014.  A Protocol for the Derivation of Soil Vapour Quality Guidelines for Protection of Human Exposures via Inhalation of Vapours .

1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Butadiene

Benzene
Toluene
Ethylbenzene
Xylenes
Naphthalene

Table 8: Chemical, Physical, and Toxicological Properties

Parameter

MF

Units
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Units Coarse-Grained Soil Fine-Grained Soil
θa Vapour-filled porosity unitless 0.31 0.303
ρb Dry bulk density g/cm3 1.7 1.4
n Total soil porosity unitless 0.36 0.47
θw Moisture-filled porosity unitless 0.05 0.167

Qsoil Soil gas flow rate cm3/s 167 16.7
Notes: Values from CCME (2014).

cm Centimetre
cm2 Square centimetre

g/cm3 Grams per cubic centimetre
PHC Petroleum hydrocarbon

References:

Parameter
Table 9: Soil Properties for Evaluation of Vapour Transport

Canadian Council of Ministers of the Environment (CCME).  2014.  A Protocol for the Derivation of Soil Vapour Quality Guidelines for 
Protection of Human Exposures via Inhalation of Vapours.
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Residential Land Use
Basement

LB Building length cm 1,225
WB Building width cm 1,225
AB Building area exposed to soil, including basement wall area cm2 2.7E+06
HB Building height cm 360

Lcrack Thickness of the foundation cm 11.25
Acrack Area of cracks through which contaminant vapours enter the building cm2 994.5
ACH Air exchanges per hour h-1 0.5

Notes: Values taken from CCME (2014).
cm Centimetre

cm2 Square centimetre
h-1 Per hour

References: Canadian Council of Ministers of the Environment (CCME).  2014.  A Protocol for the Derivation of Soil Vapour Quality 
Guidelines for Protection of Human Exposures via Inhalation of Vapours.

Parameter Units

Table 10: Building Properties for Evaluation of Vapour Transport
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Coarse-Grained Units Coarse-Grained

Benzene 0.041 41
Toluene 75 75,190
Ethylbenzene 69 68,650
Xylenes 4 3,520
PHC F1 867 867,380
PHC F2 53 52,500
Naphthalene 0.38 380
Isopropanol 6.22 6,219
1,1,1-Trichloroethane 1,694 1,693,510
1,1,2,2-Tetrachloroethane 0.01 11
1,1,2-Trichloroethane 0.01 7
1,1-Dichloroethane 0.43 430
1,1-Dichloroethene 6.47 6,470
1,2,4-Trichlorobenzene 0.36 365
1,2,4-Trimethylbenzene 2.23 2,235
1,2-Dibromoethane 0.0022 2.2
1,2-Dichlorobenzene 7.07 7,072
1,2-Dichloroethane 0.02 24
1,2-Dichloroethene (cis) 0.24 242
1,2-Dichloroethene (trans) 1.40 1,400
1,2-Dichloropropane 0.14 135
1,3,5-Trimethylbenzene 2.23 2,235
1,3-Butadiene 0.02 17
1,3-Dichlorobenzene 0.06 64
1,3-Dichloropropene [cis] 0.16 163
1,3-Dichloropropene [trans] 0.15 149
1,4-Dichlorobenzene 0.06 64
1,4-Dioxane 0.11 105
1-Methyl-4 ethyl benzene 14.46 14,461
2-Butanone (MEK) 167 167,364
2-Hexanone (MBK) 1.05 1,053
4-Methyl-2-pentanone (MIBK) 103 102,977
Acetone 919 918,788
Allyl chloride 0.03 32
Benzyl chloride 0.03 34
Bromodichloromethane 0.03 28
Bromoform 1.49 1,494
Bromomethane 0.17 173
Carbon disulfide 21.71 21,713
Carbon tetrachloride 0.11 113
Chlorobenzene 0.35 347
Chloroethane 124 124,080
Chloroform 0.03 27
Chloromethane 2.66 2,657
Cyclohexane 202 201,510
Dibromochloromethane 6.07 6,070
Dichlorodifluoromethane 3.58 3,584
Ethyl acetate 2.51 2,509
Freon 113 231 230,627
Freon 114 566.00 566,335
Heptane 14.46 14,461
Hexachlorobutadiene 0.05 51
Hexane 18.84 18,839
Isooctane 14.92 14,917
iso-Propylbenzene (cumene) 14.46 14,461
Methyl t-Butyl Ether (MTBE) 1.15 1,153
Methylene Chloride 18.76 18,764
Propylene 92 91,723
Styrene 3.22 3,220
Tetrachloroethene 1.39 1,390
Tetrahydrofuran 62.83 62,828
Trichloroethene 0.07 70
Trichlorofluoromethane 34.32 34,325
Vinyl acetate 6.59 6,586
Vinyl bromide (bromoethene) 0.04 40
Vinyl chloride 0.07 70
Notes:

mg/m3 milligrams per cubic metre
µg/m3 micrograms per cubic metre

mg/m3 µg/m3

Units

Table 11:  Generic Soil Vapour Criteria

Parameter

Residential Land Use
Basement and Slab-on-Grade
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Table 12: Soil Vapour Risk Evaluation

VW-01 VW-01 VW-02 VW-04 VW-01 VW-01 VW-02 VW-04 VW-01 VW-01 VW-02 VW-04
5-Dec-19 23-Nov-21 5-Dec-19 23-Nov-21 5-Dec-19 23-Nov-21 5-Dec-19 23-Nov-21 5-Dec-19 23-Nov-21 5-Dec-19 23-Nov-21

Benzene µg/m3 41 <16 <15 1.4 20 ND ND 3.4E-07 4.9E-06 -- -- -- --
Toluene µg/m3 75,190 <19 <36 1.31 <36 - - - - ND ND 1.74E-05 ND
F1 (C6-C10) µg/m3 867,383 62,900 63,900 1720 4980 - - - - 7.25E-02 7.37E-02 1.98E-03 5.74E-03
F2 (C10-C16) µg/m3 52,495 19,300 67,500 380 <720 - - - - 3.68E-01 1.29E+00 7.24E-03 ND
Aliphatics (C6-C8) µg/m3 740,737 56,400 - 1300 - - - - - 7.61E-02 ND 1.76E-03 ND
Aliphatics (>C8-C10) µg/m3 40,257 21,500 - 728 - - - - - 5.34E-01 ND 1.81E-02 ND
Aliphatics (>C10-C12) µg/m3 40,257 9,920 - 179 - - - - - 2.46E-01 ND 4.45E-03 ND
Aliphatics (>C12-C16) µg/m3 40,257 880 - <30 - - - - - 2.19E-02 ND ND ND
Aromatics (>C10-C12) µg/m3 8,051 490 - <15 - - - - - 6.09E-02 ND ND ND
1,2-Dichloroethane µg/m3 217 / 24e 45 <39* <0.81 <39* 1.9E-05 ND ND ND 2.07E-01 ND ND ND
1,2-Dichloroethene (cis) µg/m3 242 34 <38 <0.79 <38 - - - - 1.41E-01 ND ND ND
1,2-Dichloroethene (trans) µg/m3 1,400 24 <38 <0.79 <38 - - - - 1.71E-02 ND ND ND
1,2-Dichlorotetrafluoroethane µg/m3 566,335 65 <67 7.6 181 - - - - 1.15E-04 ND 1.34E-05 3.20E-04
1,3,5-Trimethylbenzene µg/m3 2,235 172 129 <0.98 <47 - - - - 7.70E-02 5.77E-02 ND ND
2-Butanone (MEK) µg/m3 167,364 <15 <28 0.74 <28 - - - - ND ND 4.42E-06 ND
Acetone µg/m3 918,788 <460 <57 9.0 <57 - - - - ND ND 9.80E-06 ND
Carbon disulfide µg/m3 21,713 <16 <30 2.75 <30 - - - - ND ND 1.27E-04 ND
Chloromethane µg/m3 2,657 <10 <20 1.1 <20 - - - - ND ND 4.14E-04 ND
Cyclohexane µg/m3 201,510 6,700 2890 45 1180 - - - - 3.32E-02 1.43E-02 2.23E-04 5.86E-03
Dichlorodifluoromethane µg/m3 3,584 31 <48 47.8 555 - - - - 8.65E-03 ND 1.33E-02 1.55E-01
Heptane µg/m3 14,461 4,210 691 16.5 <39 - - - - 2.91E-01 4.78E-02 1.14E-03 ND
Hexane µg/m3 18,839 11,700 3000 79.8 562 - - - - 6.21E-01 1.59E-01 4.24E-03 2.98E-02
Isooctane µg/m3 14,917 1,050 382 4.45 115 - - - - 7.04E-02 2.56E-02 2.98E-04 7.71E-03
Propene µg/m3 91,723 676 146 <0.34 81 - - - - 7.37E-03 1.59E-03 ND 8.83E-04
Tetrachloroethene µg/m3 1,392 / 2,679e <34 <65 252 <65 ND ND 9.4E-07 ND ND ND 1.81E-01 ND
Trichloroethene µg/m3 67 / 153e <27 <52 7.6 <52 ND ND 5.0E-07 ND ND ND 1.13E-01 ND
Trichlorofluoromethane µg/m3 34,325 <28 <54 60.2 <54 - - - - ND ND 1.75E-03 ND
Vinyl acetate µg/m3 6,586 <44 260 <1.8 <85 - - - - ND 3.95E-02 ND ND
Vinyl chloride µg/m3 3,086 / 70e 926 62 3.98 <25 1.3E-04 8.9E-06 5.7E-07 ND 3.00E-01 2.01E-02 1.29E-03 ND

1.5E-04 8.9E-06 2.3E-06 4.9E-06 3.154 1.725 0.351 0.205

Notes:
< – not detected.  Listed value is the corresponding detection limit.
-  = screening criteria not calculated as appropriate toxicity data not available.
Bold = identifies estimated risks and hazards that exceed the target risk level of 1 x 10-5 or target hazard level of 1.
a Listed soil vapour screening criteria derived in accordance with CCME, 2014.
b Estimated cancer risk = (soil vapour concentration/cancer soil vapour screening level) x 10-5.
c Estimated hazard quotient = (soil vapour concentration/non-cancer soil vapour screening level).
d Cumulative risk and hazard index represent the sum of chemical-specific cancer risks and hazard quotients.
e Soil vapour screening criteria shows both the threshold criteria and non-threshold criteria. Target risk and hazard levels are calculated with the appropriate criteria.

Soil Vapour Results (µg/m3)
Comparisons of Soil Vapour Measurements to Soil Vapour Criteria

1.001.0 x 10-5
Cumulative Risk and Hazard Index d

Target Risk and Hazard Levels

Parameter Unit
 Soil Vapour 
Screening 
Criteria a 

Estimated Hazard Quotients cEstimated Cancer Risk b

Table 6 and 12 - Soil Vapour Analytical Results Red Deer Motors.xlsm 1
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Figure 1 Site Location Plan 

Figure 2 Site Plan and Surrounding Land Use 

Figure 3 Historical Groundwater Elevations (Groundwater Monitoring Wells) 

Figure 4 Groundwater Elevations – July 2021 

Figure 5 Groundwater Elevations – November 2021 
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TETRA TECH’S LIMITATIONS ON THE USE OF THIS DOCUMENT 
 

 

 

 



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 third parties 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 exploration, 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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SITE HISTORY, HISTORICAL INFORMATION, SITE SETTING, CONCEPTUAL 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
SWM.SWOP04071-02.005

Qualifier* Batch

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

Version:  FINAL   
9

L2613794-2 SW-02 UPSTREAM
RM on 13-JUL-21 @ 10:45Sampled By:

WATER
F1 (C6-C10) and F2 (>C10-C16)

Total Metals (ABT1)

Major Ions & Trace Dissolved Metals

F2: (C10-C16)
Surrogate: 2-Bromobenzotrifluoride

F1(C6-C10)
F1-BTEX
Surrogate: 3,4-Dichlorotoluene

Mercury (Hg)-Total

Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Uranium (U)-Total
Zinc (Zn)-Total

Chloride (Cl)

Mercury (Hg)-Dissolved
Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Magnesium (Mg)-Dissolved

mg/L
%

mg/L
mg/L

%

mg/L

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

mg/L

mg/L

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

14-JUL-21
14-JUL-21

16-JUL-21
16-JUL-21

17-JUL-21
17-JUL-21
17-JUL-21

16-JUL-21

16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21

14-JUL-21

15-JUL-21
15-JUL-21

15-JUL-21
15-JUL-21
15-JUL-21
15-JUL-21
15-JUL-21
15-JUL-21
15-JUL-21
15-JUL-21
15-JUL-21
15-JUL-21
15-JUL-21
15-JUL-21
15-JUL-21

<0.10
78.5

<0.10
<0.10
105.4

<0.0000050

0.0193
0.00023
0.00241
0.167
0.061

0.0000690
92.6

0.00013
0.00123
0.181

0.000089
55.0

0.0167
0.00242

6.47
0.000404

<0.000010
80.3

0.00502
0.0059

119

<0.0000050
LAB

LAB
0.0038
0.00023
0.00243
0.167
0.057

0.0000194
89.6

<0.00010
0.00106
0.052

<0.000050
52.5

CCME F2-4 Hydrocarbons

F1 (C6-C10)

Total Mercury in Water by CVAAS

Total Metals in Water by CRC ICPMS

Chloride in Water by IC

Dissolved Mercury in Water by CVAAS

Dissolved Metals in Water by CRC ICPMS

0.10
60-140

0.10
0.10

70-130

0.0000050

0.0030
0.00010
0.00010
0.00010
0.010

0.0000050
0.050

0.00010
0.00050
0.010

0.000050
0.0050
0.00010
0.00050
0.050

0.000050
0.000010

0.050
0.000010
0.0030

2.5

0.0000050

0.0010
0.00010
0.00010
0.00010
0.010

0.0000050
0.050

0.00010
0.00020
0.010

0.000050
0.0050

Matrix:

R5522264
R5522264

R5525618
R5525618
R5525618

R5523662

R5524182
R5524182
R5524182
R5524182
R5524182
R5524182
R5524182
R5524182
R5524182
R5524182
R5524182
R5524182
R5524182
R5524182
R5524182
R5524182
R5524182
R5524182
R5524182
R5524182

R5522198

R5522232
R5522199

R5522281
R5522859
R5522859
R5522859
R5522859
R5522859
R5522859
R5522859
R5522859
R5522859
R5522859
R5522859
R5522859



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2613794 CONTD....
6PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
SWM.SWOP04071-02.005

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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9

L2613794-2 SW-02 UPSTREAM
RM on 13-JUL-21 @ 10:45Sampled By:

WATER

EPA 8260 Volatile Organics

Manganese (Mn)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Uranium (U)-Dissolved
Zinc (Zn)-Dissolved

Fluoride (F)

Ion Balance
TDS (Calculated)
Hardness (as CaCO3)

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Sulfate (SO4)

pH
Conductivity (EC)
Bicarbonate (HCO3)
Carbonate (CO3)
Hydroxide (OH)
Alkalinity, Total (as CaCO3)

1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3-Dichlorobenzene
1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Chlorotoluene

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

mg/L

%
mg/L
mg/L

mg/L

mg/L

mg/L

mg/L

pH
uS/cm
mg/L
mg/L
mg/L
mg/L

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

15-JUL-21
15-JUL-21
15-JUL-21
15-JUL-21
15-JUL-21
15-JUL-21
15-JUL-21
15-JUL-21

14-JUL-21

19-JUL-21
19-JUL-21
19-JUL-21

14-JUL-21

15-JUL-21

14-JUL-21

14-JUL-21

18-JUL-21
18-JUL-21
18-JUL-21
18-JUL-21
18-JUL-21
18-JUL-21

16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21

0.00438
0.00220

6.49
0.000383

<0.000010
78.1

0.00473
0.0028

0.20

94.8
672
440

0.90

0.90

<0.050

90.1

8.41
1110
442
14.3
<5.0
386

<0.0010
<0.00050
<0.00050
<0.00050
<0.00050
<0.00050
<0.0010
<0.0010
<0.00050
<0.0010
<0.0010
<0.0010
<0.00050
<0.0010
<0.00050
<0.0010
<0.00050
<0.0010
<0.00050
<0.0010
<0.0010

Dissolved Metals in Water by CRC ICPMS

Fluoride in Water by IC

Ion Balance Calculation

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Sulfate in Water by IC

pH, Conductivity and Total Alkalinity

VOCs in Water

0.00010
0.00050
0.050

0.000050
0.000010

0.050
0.000010
0.0010

0.10

0.10

0.11

0.050

1.5

0.10
2.0
5.0
5.0
5.0
2.0

0.0010
0.00050
0.00050
0.00050
0.00050
0.00050
0.0010
0.0010
0.00050
0.0010
0.0010
0.0010
0.00050
0.0010
0.00050
0.0010
0.00050
0.0010
0.00050
0.0010
0.0010

Matrix:

DLDS

R5522859
R5522859
R5522859
R5522859
R5522859
R5522859
R5522859
R5522859

R5522198

R5522198

R5522198

R5522198

R5524948
R5524948
R5524948
R5524948
R5524948
R5524948

R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
SWM.SWOP04071-02.005

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2613794-2 SW-02 UPSTREAM
RM on 13-JUL-21 @ 10:45Sampled By:

WATER

4-Chlorotoluene
p-Isopropyltoluene
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
Ethylbenzene
Ethylene dibromide
Hexachlorobutadiene
Isopropylbenzene
m+p-Xylenes
Methylene chloride
n-Butylbenzene
n-Propylbenzene
o-Xylene
sec-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachloroethylene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl chloride
Surrogate: 1,4-Difluorobenzene
Surrogate: 4-Bromofluorobenzene

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

%
%

16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21
16-JUL-21

<0.0010
<0.0010
<0.00050
<0.0010
<0.0010
<0.00050
<0.00050
<0.0010
<0.00050
<0.00050
<0.0010
<0.00050
<0.0010
<0.0010
<0.00050
<0.00050
<0.00050
<0.00050
<0.00050
<0.00050
<0.0010
<0.0010
<0.00050
<0.0010
<0.0010
<0.0010
<0.00050
<0.0010
<0.00050
<0.0010
<0.00050
<0.00050
<0.00050
<0.0010
<0.00050
<0.0010
<0.00050

94.7
76.4

VOCs in Water
0.0010
0.0010
0.00050
0.0010
0.0010
0.00050
0.00050
0.0010
0.00050
0.00050
0.0010
0.00050
0.0010
0.0010
0.00050
0.00050
0.00050
0.00050
0.00050
0.00050
0.0010
0.0010
0.00050
0.0010
0.0010
0.0010
0.00050
0.0010
0.00050
0.0010
0.00050
0.00050
0.00050
0.0010
0.00050
0.0010
0.00050
70-130
70-130

Matrix:

R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575
R5525575



BTXS-HS-MS-CL

CL-IC-N-CL

F-IC-N-CL

F1-HS-FID-CL

F2-4-ME-FID-CL

HG-D-CVAA-CL

HG-T-CVAA-CL

IONBALANCE-CL

MET-D-CCMS-CL

MET-T-CCMS-CL

N2N3-CALC-CL

NO2-IC-N-CL

NO3-IC-N-CL

PH/EC/ALK-CL

SO4-IC-N-CL

VOC-HS-MS-CL

Reference Information

BTEX and Styrene

Chloride in Water by IC

Fluoride in Water by IC

F1 (C6-C10)

CCME F2-4 Hydrocarbons

Dissolved Mercury in Water by CVAAS

Total Mercury in Water by CVAAS

Ion Balance Calculation

Dissolved Metals in Water by CRC ICPMS

Total Metals in Water by CRC ICPMS

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

pH, Conductivity and Total Alkalinity

Sulfate in Water by IC

VOCs in Water
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The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transferred into a gas chromatograph. 
BTEX Target compound concentrations are measured using mass spectrometry detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is based on the "Reference Method for the Canada-Wide Standard for Petroleum Hydrocarbons in Soil - Tier 1 Method, Canadian Council 
of Ministers of the Environment, December 2001."  For F1 (C6-C10) analysis, the water sample, with added reagents, is heated in a sealed vial to 
equilibrium. The headspace from the vial is transferred into a GC-FID for analysis.

Water samples are spiked with 2-BBTF surrogate, and extracted by reciprocal action shaker for 30 minutes using a single micro-extraction with hexane. 
Instrumental analysis is by GC-FID, as per the Reference Method for the Canada-Wide Standard for Petroleum Hydrocarbons in Soil, Tier 1 Method, 
CCME, December 2001.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

All samples analyzed by this method for pH will have exceeded the 15 minute recommended hold time from time of sampling (field analysis is 
recommended for pH where highly accurate results are needed)
pH measurement is determined from the activity of the hydrogen ions using a hydrogen electrode and a reference electrode.
Alkalinity measurement is based on the sample’s capacity to neutralize acid
Conductivity measurement is based on the sample’s capacity to convey an electric current

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transferred into a gas chromatograph. 
VOC Target compound concentrations are measured using mass spectrometry detection.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLDS

MS-B

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier Key:

EPA 8260C/5021A

EPA 300.1 (mod)

EPA 300.1 (mod)

EPA 5021A / CWS PHC Tier 1

EPA 3511/ CCME PHC CWS GC-FID

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 1030E

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

CALCULATION

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500H,2510,2320

EPA 300.1 (mod)

EPA 8260C/5021A

Method Reference** 

Description Qualifier    

Matrix 

Test Method References:            
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XYLENES-CALC-CL

Reference Information

Sum of Xylene Isomer Concentrations
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Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers.  Results below detection limit (DL) are treated as zero.  The
DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

ALS Test Code Test Description

Water CALCULATION

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

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

Laboratory Definition Code Laboratory Location

CL ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

CORD RED DEER 
MOTORS

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version:  FINAL   
9



ALS  Routine Water Chemistry Report
L2613794

1PAGE 

Lab ID Sample ID 

of

Lab ID Sample ID 

1

L2613794-1 L2613794-2SW-01 DOWNSTREAM SW-02 UPSTREAM
13-JUL-21 13-JUL-21Sample Date: Sample Date:

WATER WATER

Ion Balance

Bicarbonate

Carbonate

Hydroxide

Chloride

Sulfate

Nitrate+Nitrite-N

Calcium

Magnesium

Sodium

Potassium

Ammonium

Ion Balance

Bicarbonate

Carbonate

Hydroxide

Chloride

Sulfate

Nitrate+Nitrite-N

Calcium

Magnesium

Sodium

Potassium

Ammonium

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

97.1

475

<5.0

<5.0

120

87.2

93.5

54.4

78.1

6.56

0

94.8

442

14.3

<5.0

119

90.1

89.6

52.5

78.1

6.49

0

Matrix: Matrix:

Routine Anions

Routine Cations

Routine Anions

Routine Cations

   Result    UNITS      MEQ/L     MEQ %    Result    UNITS      MEQ/L     MEQ % 

 30

 0

 0

 13

 7

 0

 51

 18

 17

 13

 1

 0

 49

 29

 2

 0

 13

 7

 0

 51

 18

 17

 13

 1

 0

 49

 7.78

 0

 0

 3.39

 1.82

 0.1

 13.09

 4.67

 4.48

 3.40

 0.17

 0

 12.71

 7.24

 0.48

 0

 3.36

 1.88

 0.06

 13.03

 4.47

 4.32

 3.40

 0.17

 0

 12.36

Anion Sum

Cation Sum

Anion Sum

Cation Sum



ALS LABORATORY GROUP SOIL SALINITY CONVERSION
L2613794
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Lab ID Sample ID 

of

Lab ID Sample ID 

"Calculations are as per:
Methods of Analysis for Soils, Plants and Waters
Homer D. Chapman and Parker F. Pratt
University of California, Riverside, Cl.
August, 1961."
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Quality Control Report
Page 1 of

Client:

Contact:

TETRA TECH CANADA INC.
110, 140 Quarry Park Blvd SE 
Calgary  AB  T2C 3G3
Darby Madalena

Report Date: 20-JUL-21Workorder: L2613794

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CL-IC-N-CL

F-IC-N-CL

F1-HS-FID-CL

F2-4-ME-FID-CL

Water

Water

Water

Water

R5522198

R5522198

R5525618

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

DUP

DUP

LCS

LCS

MB

MB

WG3576692-11

WG3576692-10

WG3576692-9

WG3576692-12

WG3576692-11

WG3576692-10

WG3576692-9

WG3576692-12

WG3579354-5

WG3579354-6

WG3579354-7

WG3579354-3

WG3579354-4

WG3579354-1

WG3579354-2

L2613443-42

L2613443-42

L2613443-42

L2613443-42

L2613794-1

L2611780-1

L2613443-1

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Fluoride (F)

Fluoride (F)

Fluoride (F)

Fluoride (F)

F1(C6-C10)

F1(C6-C10)

F1(C6-C10)

F1(C6-C10)

F1(C6-C10)

F1(C6-C10)

Surrogate: 3,4-Dichlorotoluene

F1(C6-C10)

Surrogate: 3,4-Dichlorotoluene

40.3

100.8

<0.50

101.7

0.312

100.5

<0.020

99.5

<0.10

<0.10

<0.10

86.0

85.1

<0.10

102.4

<0.10

124.0

14-JUL-21

14-JUL-21

14-JUL-21

14-JUL-21

14-JUL-21

14-JUL-21

14-JUL-21

14-JUL-21

17-JUL-21

17-JUL-21

17-JUL-21

17-JUL-21

17-JUL-21

17-JUL-21

17-JUL-21

17-JUL-21

17-JUL-21

0.4

1.0

N/A

N/A

N/A

20

20

30

30

30

90-110

75-125

90-110

75-125

70-130

70-130

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

mg/L

%

%

mg/L

%

mg/L

%

40.2

0.309

<0.10

N/A

N/A

0.5

0.02

0.1

70-130

0.1

70-130

RPD-NA

RPD-NA

RPD-NA

17



Quality Control Report
Page 2 of

Client:

Contact:

TETRA TECH CANADA INC.
110, 140 Quarry Park Blvd SE 
Calgary  AB  T2C 3G3
Darby Madalena

Report Date: 20-JUL-21Workorder: L2613794

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F2-4-ME-FID-CL

HG-D-CVAA-CL

HG-T-CVAA-CL

MET-D-CCMS-CL

Water

Water

Water

Water

R5522264

R5522232

R5523662

R5522859

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

DUP

WG3575881-2

WG3575881-1

WG3576737-3

WG3576737-2

WG3576737-1

WG3576737-4

WG3577320-3

WG3577320-2

WG3577320-1

WG3577320-4

WG3576817-7

L2613794-2

L2613794-2

L2614305-4

L2614305-4

L2613417-1

F2: (C10-C16)

F2: (C10-C16)

Surrogate: 2-Bromobenzotrifluoride

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

95.1

<0.10

61.8

<0.0000050

115.0

<0.0000050

109.0

<0.0000050

103.0

<0.0000050

95.1

0.0052

0.00045

0.00117

0.0366

0.055

0.0000559

236

<0.00010

16-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

16-JUL-21

16-JUL-21

16-JUL-21

16-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

N/A

N/A

8.6

5.2

0.9

4.1

9.7

0.3

3.3

N/A

20

20

20

20

20

20

20

20

20

20

70-130

80-120

70-130

80-120

70-130

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

<0.0000050

<0.0000050

0.0047

0.00043

0.00118

0.0351

0.050

0.0000558

228

<0.00010

0.1

60-140

0.000005

0.000005

RPD-NA

RPD-NA

RPD-NA

17



Quality Control Report
Page 3 of

Client:

Contact:

TETRA TECH CANADA INC.
110, 140 Quarry Park Blvd SE 
Calgary  AB  T2C 3G3
Darby Madalena

Report Date: 20-JUL-21Workorder: L2613794

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-CCMS-CL Water

R5522859Batch
DUP

LCS

MB

WG3576817-7

WG3576817-6

WG3576817-5

L2613417-1
Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Uranium (U)-Dissolved

Zinc (Zn)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Chromium (Cr)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Nickel (Ni)-Dissolved

Potassium (K)-Dissolved

Selenium (Se)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Uranium (U)-Dissolved

Zinc (Zn)-Dissolved

0.0198

<0.010

<0.000050

46.2

0.00519

<0.00050

1.50

0.0977

<0.000010

12.4

0.000872

0.0092

88.5

89.0

88.7

90.1

91.5

85.1

81.6

91.0

84.8

84.1

84.6

86.5

87.9

87.7

90.2

83.3

84.8

88.6

101.6

83.9

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

15-JUL-21

5.3

N/A

N/A

3.1

4.0

N/A

2.0

7.6

N/A

2.7

4.6

6.4

20

20

20

20

20

20

20

20

20

20

20

20

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

0.0188

<0.010

<0.000050

44.8

0.00540

<0.00050

1.47

0.0906

<0.000010

12.0

0.000833

0.0098

RPD-NA

RPD-NA

RPD-NA

RPD-NA

17
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L2671038 CONTD....
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
704-SWM.SWOP04071-02.005

Qualifier* Batch

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

Version:  FINAL   
14

L2671038-2 VW-04
CLIENT on 23-NOV-21Sampled By:

AIR

Nitrogen
Oxygen
Carbon Dioxide
Carbon Monoxide
Methane

1,1,1-Trichloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethane
1,2-Dichloropropane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,3-Butadiene
1,3-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1,4-Dioxane
2-Hexanone
2-Hexanone
4-Ethyltoluene
4-Ethyltoluene
Acetone
Acetone
Allyl chloride
Allyl chloride
Benzene
Benzene
Benzyl chloride
Benzyl chloride
Bromodichloromethane

%
%
%
%
%

ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3

10-DEC-21
10-DEC-21
10-DEC-21
10-DEC-21
10-DEC-21

17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21

75.7
18.0
4.06

<0.050
2.21

<52
<9.6
<66
<9.6
<52
<9.6
<39
<9.6
<38
<9.6
<71
<9.6
<47
<9.6
<74
<9.6
<58
<9.6
<39
<9.6
<44
<9.6
<47
<9.6
<21
<9.6
<58
<9.6
<58
<9.6
<35
<9.6
<200
<48
<47
<9.6
<57
<24
<30
<9.6
20
6.2
<50
<9.6
<64

High Level Fixed Gases by TCD

Canister EPA TO-15

1.0
0.10
0.050
0.050
0.050

52
9.6
66
9.6
52
9.6
39
9.6
38
9.6
71
9.6
47
9.6
74
9.6
58
9.6
39
9.6
44
9.6
47
9.6
21
9.6
58
9.6
58
9.6
35
9.6
200
48
47
9.6
57
24
30
9.6
15
4.8
50
9.6
64

Matrix:

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

R5677123
R5677123
R5677123
R5677123
R5677123

R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
704-SWM.SWOP04071-02.005

Qualifier* Batch

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

Version:  FINAL   
14

L2671038-2 VW-04
CLIENT on 23-NOV-21Sampled By:

AIR

Bromodichloromethane
Bromoform
Bromoform
Bromomethane
Bromomethane
Carbon Disulfide
Carbon Disulfide
Carbon Tetrachloride
Carbon Tetrachloride
Chlorobenzene
Chlorobenzene
Chloroethane
Chloroethane
Chloroform
Chloroform
Chloromethane
Chloromethane
cis-1,2-Dichloroethene
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
cis-1,3-Dichloropropene
Cyclohexane
Cyclohexane
Dibromochloromethane
Dibromochloromethane
Dichlorodifluoromethane
Dichlorodifluoromethane
Ethyl acetate
Ethyl acetate
Ethylbenzene
Ethylbenzene
Freon 113
Freon 113
Freon 114
Freon 114
Hexachlorobutadiene
Hexachlorobutadiene
Isooctane
Isooctane
Isopropylbenzene
Isopropylbenzene
m&p-Xylene
m&p-Xylene
Methyl ethyl ketone
Methyl ethyl ketone
Methyl isobutyl ketone
Methyl isobutyl ketone
Methylene chloride
Methylene chloride
MTBE
MTBE

ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)

17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
20-DEC-21
20-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21

<9.6
<99
<9.6
<37
<9.6
<30
<9.6
<61
<9.6
<44
<9.6
<25
<9.6
<47
<9.6
<20
<9.6
<38
<9.6
<44
<9.6
1180
342
<82
<9.6
555
112
<35
<9.6
<42
<9.6
<74
<9.6
230
32.9
<100
<9.6
115
24.7
<47
<9.6
<84
<19
<28
<9.6
<39
<9.6
<33
<9.6
<35
<9.6

Canister EPA TO-15
9.6
99
9.6
37
9.6
30
9.6
61
9.6
44
9.6
25
9.6
47
9.6
20
9.6
38
9.6
44
9.6
170
48
82
9.6
48
9.6
35
9.6
42
9.6
74
9.6
67
9.6
100
9.6
45
9.6
47
9.6
84
19
28
9.6
39
9.6
33
9.6
35
9.6

Matrix:

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

AI

AI

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
704-SWM.SWOP04071-02.005

Qualifier* Batch

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

Version:  FINAL   
14

L2671038-2 VW-04
CLIENT on 23-NOV-21Sampled By:

AIR

n-Heptane
n-Heptane
n-Hexane
n-Hexane
Naphthalene
Naphthalene
o-Xylene
o-Xylene
Propylene
Propylene
Styrene
Styrene
Tetrachloroethylene
Tetrachloroethylene
Tetrahydrofuran
Tetrahydrofuran
Toluene
Toluene
trans-1,2-Dichloroethene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
trans-1,3-Dichloropropene
Trichloroethylene
Trichloroethylene
Trichlorofluoromethane
Trichlorofluoromethane
Vinyl acetate
Vinyl acetate
Vinyl bromide
Vinyl bromide
Vinyl chloride
Vinyl chloride
Surrogate: 4-Bromofluorobenzene

Xylenes (Total)
Xylenes (Total)

F1 (C6-C10)
F2 (C10-C16)
Surrogate: 4-Bromofluorobenzene

Ethane
Ethene
Propane
Propene
Butane
Pentane

Pressure on Receipt
Canister ID
Regulator ID
Batch Proof ID

ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)

%

ppb(V)
ug/m3

ug/m3
ug/m3

%

%
%
%
%
%
%

in Hg 13-DEC-21
13-DEC-21
13-DEC-21
13-DEC-21

17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21

20-DEC-21
20-DEC-21

20-DEC-21
20-DEC-21
20-DEC-21

14-DEC-21
14-DEC-21
14-DEC-21
14-DEC-21
14-DEC-21
14-DEC-21

13-DEC-21
13-DEC-21
13-DEC-21
13-DEC-21

<39
<9.6
562
159
<50
<9.6
<42
<9.6
81

47.3
<41
<9.6
<65
<9.6
<28
<9.6
<36
<9.6
<38
<9.6
<44
<9.6
<52
<9.6
<54
<9.6
<85
<24
<42
<9.6
<25
<9.6
97.5

<22
<96

4980
<720
98.3

0.00067
<0.00020
<0.00020
<0.00020
<0.00020
<0.00020

-10.8
SX1678

N/A
N/A

Canister EPA TO-15

Sum of Xylene Isomer Concentrations

Total F1and F2 fractions (not corrected)

Select list of 7 C1-C5 hydrocarbon gases

Canister  Information

39
9.6
34
9.6
50
9.6
42
9.6
17
9.6
41
9.6
65
9.6
28
9.6
36
9.6
38
9.6
44
9.6
52
9.6
54
9.6
85
24
42
9.6
25
9.6

50-150

22
96

720
720

50-150

0.00020
0.00020
0.00020
0.00020
0.00020
0.00020

-30

Matrix:

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

AI

AI

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325

R5680325
R5680325
R5680325

R5680243
R5680243
R5680243
R5680243
R5680243
R5680243

R5677758
R5677758
R5677758
R5677758



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2671038 CONTD....
8PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
704-SWM.SWOP04071-02.005

Qualifier* Batch

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

Version:  FINAL   
14

L2671038-2 VW-04
CLIENT on 23-NOV-21Sampled By:

AIRMatrix:
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
704-SWM.SWOP04071-02.005

Qualifier* Batch

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

Version:  FINAL   
14

L2671038-3 DUPLICATE
CLIENT on 23-NOV-21Sampled By:

AIR

Nitrogen
Oxygen
Carbon Dioxide
Carbon Monoxide
Methane

1,1,1-Trichloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2,4-Trimethylbenzene
1,2-Dibromoethane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethane
1,2-Dichloropropane
1,2-Dichloropropane
1,3,5-Trimethylbenzene
1,3,5-Trimethylbenzene
1,3-Butadiene
1,3-Butadiene
1,3-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1,4-Dioxane
2-Hexanone
2-Hexanone
4-Ethyltoluene
4-Ethyltoluene
Acetone
Acetone
Allyl chloride
Allyl chloride
Benzene
Benzene
Benzyl chloride
Benzyl chloride
Bromodichloromethane

%
%
%
%
%

ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3

10-DEC-21
10-DEC-21
10-DEC-21
10-DEC-21
10-DEC-21

17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21

76.6
19.6
2.77

<0.050
1.47

<52
<9.6
<66
<9.6
<52
<9.6
<39
<9.6
<38
<9.6
<71
<9.6
<47
<9.6
<74
<9.6
<58
<9.6
<39
<9.6
<44
<9.6
<47
<9.6
<21
<9.6
<58
<9.6
<58
<9.6
<35
<9.6
<200
<48
<47
<9.6
<57
<24
<30
<9.6
<15
<4.8
<50
<9.6
<64

High Level Fixed Gases by TCD

Canister EPA TO-15

1.0
0.10
0.050
0.050
0.050

52
9.6
66
9.6
52
9.6
39
9.6
38
9.6
71
9.6
47
9.6
74
9.6
58
9.6
39
9.6
44
9.6
47
9.6
21
9.6
58
9.6
58
9.6
35
9.6
200
48
47
9.6
57
24
30
9.6
15
4.8
50
9.6
64

Matrix:

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

R5677123
R5677123
R5677123
R5677123
R5677123

R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
704-SWM.SWOP04071-02.005

Qualifier* Batch

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

Version:  FINAL   
14

L2671038-3 DUPLICATE
CLIENT on 23-NOV-21Sampled By:

AIR

Bromodichloromethane
Bromoform
Bromoform
Bromomethane
Bromomethane
Carbon Disulfide
Carbon Disulfide
Carbon Tetrachloride
Carbon Tetrachloride
Chlorobenzene
Chlorobenzene
Chloroethane
Chloroethane
Chloroform
Chloroform
Chloromethane
Chloromethane
cis-1,2-Dichloroethene
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
cis-1,3-Dichloropropene
Cyclohexane
Cyclohexane
Dibromochloromethane
Dibromochloromethane
Dichlorodifluoromethane
Dichlorodifluoromethane
Ethyl acetate
Ethyl acetate
Ethylbenzene
Ethylbenzene
Freon 113
Freon 113
Freon 114
Freon 114
Hexachlorobutadiene
Hexachlorobutadiene
Isooctane
Isooctane
Isopropylbenzene
Isopropylbenzene
m&p-Xylene
m&p-Xylene
Methyl ethyl ketone
Methyl ethyl ketone
Methyl isobutyl ketone
Methyl isobutyl ketone
Methylene chloride
Methylene chloride
MTBE
MTBE

ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)

17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
20-DEC-21
20-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21

<9.6
<99
<9.6
<37
<9.6
<30
<9.6
<61
<9.6
<44
<9.6
<25
<9.6
<47
<9.6
<20
<9.6
<38
<9.6
<44
<9.6
800
232
<82
<9.6
397
80.4
<35
<9.6
<42
<9.6
<74
<9.6
181
25.8
<100
<9.6
80

17.2
<47
<9.6
<84
<19
<28
<9.6
<39
<9.6
<33
<9.6
<35
<9.6

Canister EPA TO-15
9.6
99
9.6
37
9.6
30
9.6
61
9.6
44
9.6
25
9.6
47
9.6
20
9.6
38
9.6
44
9.6
170
48
82
9.6
48
9.6
35
9.6
42
9.6
74
9.6
67
9.6
100
9.6
45
9.6
47
9.6
84
19
28
9.6
39
9.6
33
9.6
35
9.6

Matrix:

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

AI

AI

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2671038 CONTD....
11PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
704-SWM.SWOP04071-02.005

Qualifier* Batch

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

Version:  FINAL   
14

L2671038-3 DUPLICATE
CLIENT on 23-NOV-21Sampled By:

AIR

n-Heptane
n-Heptane
n-Hexane
n-Hexane
Naphthalene
Naphthalene
o-Xylene
o-Xylene
Propylene
Propylene
Styrene
Styrene
Tetrachloroethylene
Tetrachloroethylene
Tetrahydrofuran
Tetrahydrofuran
Toluene
Toluene
trans-1,2-Dichloroethene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
trans-1,3-Dichloropropene
Trichloroethylene
Trichloroethylene
Trichlorofluoromethane
Trichlorofluoromethane
Vinyl acetate
Vinyl acetate
Vinyl bromide
Vinyl bromide
Vinyl chloride
Vinyl chloride
Surrogate: 4-Bromofluorobenzene

Xylenes (Total)
Xylenes (Total)

F1 (C6-C10)
F2 (C10-C16)
Surrogate: 4-Bromofluorobenzene

Ethane
Ethene
Propane
Propene
Butane
Pentane

Pressure on Receipt
Canister ID
Regulator ID
Batch Proof ID

ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)
ug/m3
ppb(V)

%

ppb(V)
ug/m3

ug/m3
ug/m3

%

%
%
%
%
%
%

in Hg 13-DEC-21
13-DEC-21
13-DEC-21
13-DEC-21

17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21
17-DEC-21

20-DEC-21
20-DEC-21

20-DEC-21
20-DEC-21
20-DEC-21

14-DEC-21
14-DEC-21
14-DEC-21
14-DEC-21
14-DEC-21
14-DEC-21

13-DEC-21
13-DEC-21
13-DEC-21
13-DEC-21

<39
<9.6
391
111
<50
<9.6
<42
<9.6
58

33.5
<41
<9.6
<65
<9.6
<28
<9.6
<36
<9.6
<38
<9.6
<44
<9.6
<52
<9.6
<54
<9.6
<85
<24
<42
<9.6
<25
<9.6
105.1

<22
<96

3540
<720
104.3

0.00044
<0.00020
<0.00020
<0.00020
<0.00020
<0.00020

-4.1
SX1551

N/A
N/A

Canister EPA TO-15

Sum of Xylene Isomer Concentrations

Total F1and F2 fractions (not corrected)

Select list of 7 C1-C5 hydrocarbon gases

Canister  Information

39
9.6
34
9.6
50
9.6
42
9.6
17
9.6
41
9.6
65
9.6
28
9.6
36
9.6
38
9.6
44
9.6
52
9.6
54
9.6
85
24
42
9.6
25
9.6

50-150

22
96

720
720

50-150

0.00020
0.00020
0.00020
0.00020
0.00020
0.00020

-30

Matrix:

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

AI

AI

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325
R5680325

R5680325
R5680325
R5680325

R5680243
R5680243
R5680243
R5680243
R5680243
R5680243

R5677758
R5677758
R5677758
R5677758
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
704-SWM.SWOP04071-02.005

Qualifier* Batch

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

Version:  FINAL   
14

L2671038-3 DUPLICATE
CLIENT on 23-NOV-21Sampled By:

AIRMatrix:



C1-C5-FID-WT

CAN-DATA-WT

F1-F2-GCMS-WT

FIXED GASES-TCD-WT

TO15-GCMS-WT

XYLENES-SUM-CALC-
WT

Reference Information

Select list of 7 C1-C5 hydrocarbon gases

Canister  Information

Total F1and F2 fractions (not corrected)

High Level Fixed Gases by TCD

Canister EPA TO-15

Sum of Xylene Isomer Concentrations

L2671038 CONTD....

13PAGE of

704-SWM.SWOP04071-02.005

This analysis is performed using procedures adapted from ASTM D1946/EPA Method 3C. Air samples are collected into cleaned evaculated canisters. 
A volume of air is removed from the canister & injected into a GC-FID for analysis. Hydrocarbon gas concentrations are calculated against a gas 
standard. Test results are not blank corrected unless indicated by a qualifier. 

Canister samples will be retained for 7 calendar days after final report. If you require longer canister storage time, please contact your account manager.

Batch Proof ID, Canister ID, Pressure on Receipt, Regulator ID.

This analysis is performed using procedures adapted from EPA Method TO-15. Air samples are collected into cleaned evacuated canisters. A volume of
air sample is transferred from the canister to a preconcentrator system where the analytes are trapped & focused. The analytes are then thermally 
desorbed into a GC-MSD for analysis.  Test results are not blank corrected unless indicated by a qualifier. 

Canister samples will be retained for 7 calendar days after final report.  If you require a longer canister storage time, please contact your account 
manager.

This analysis is performed using procedures adapted from EPA Method 3C & ASTM D1946. Air samples are collected into cleaned evacuated 
canisters. A volume of air is removed from the canister and injected by means of a gas-sampling/backflush valve onto a series of packed GC columns 
and measured using a thermal conductivity detector (TCD).

Oxygen is not separated from Argon.

Canister samples will be retained for 7 calendar days after final report.  If you require a longer canister storage time, please contact your account 
manager.

This analysis is performed using procedures adapted from EPA Method TO-15. Air samples are collected into cleaned evacuated canisters. A volume of
air sample is transferred from the canister to a preconcentrator system where the analytes are trapped & focused. The analytes are then thermally 
desorbed into a GC-MSD for analysis.  Test results are not blank corrected unless indicated by a qualifier. 

Canister samples will be retained for 7 calendar days after final report.  If you require a longer canister storage time, please contact your account 
manager.

"Due to elevated laboratory background levels of IPA resulting from COVID-19 cleaning protocols,  ALS is unable to report IPA results until further 
notice."

ALS Test Code Test Description

Canister

Canister

Canister

Canister

Canister

Canister

AI

DLHC

RRQC

Analytical interferences may be present.  Result may be biased high.

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Refer to report remarks for information regarding this QC result.

Sample Parameter Qualifier Key:

EPA Method 3C & ASTM D1946

EPA TO-15

EPATO-15

EPA Method 3C & ASTM D1946

EPA TO-15

CALCULATION

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

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

Laboratory Definition Code Laboratory Location

WT ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   
14



Reference Information

L2671038 CONTD....

14PAGE of

704-SWM.SWOP04071-02.005

ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version:  FINAL   
14



ALS  Routine Water Chemistry Report
L2671038

1PAGE 

Lab ID Sample ID 

of

Lab ID Sample ID 

1



ALS LABORATORY GROUP SOIL SALINITY CONVERSION
L2671038

1PAGE 

Lab ID Sample ID 

of

Lab ID Sample ID 

"Calculations are as per:
Methods of Analysis for Soils, Plants and Waters
Homer D. Chapman and Parker F. Pratt
University of California, Riverside, Cl.
August, 1961."

1



Quality Control Report
Page 1 of

Client:

Contact:

TETRA TECH CANADA INC.
110, 140 Quarry Park Blvd SE 
Calgary  AB  T2C 3G3
Darby Madalena

Report Date: 23-DEC-21Workorder: L2671038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

C1-C5-FID-WT

CAN-DATA-WT

F1-F2-GCMS-WT

Canister

Canister

Canister

R5680243

R5677758

R5680325

Batch

Batch

Batch

DUP

LCS

MB

MB

DUP

LCS

WG3674445-3

WG3674445-2

WG3674445-1

WG3673887-1

WG3674290-3

WG3674290-2

L2669117-1

L2671030-6

Methane

Ethane

Ethene

Propane

Propene

Butane

Pentane

Methane

Ethane

Ethene

Propane

Propene

Butane

Pentane

Methane

Ethane

Ethene

Propane

Propene

Butane

Pentane

Pressure on Receipt

F1 (C6-C10)

F2 (C10-C16)

<0.00010

<0.00020

<0.00020

<0.00020

<0.00020

<0.00020

<0.00020

95.8

99.5

100.5

99.9

97.7

102.8

106.2

<0.00010

<0.00020

<0.00020

<0.00020

<0.00020

<0.00020

<0.00020

-29.8

<24

<24

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

14-DEC-21

13-DEC-21

20-DEC-21

20-DEC-21

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

20

20

20

20

20

20

20

50

50

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

in Hg

ug/m3

ug/m3

<0.00010

<0.00020

<0.00020

<0.00020

<0.00020

<0.00020

<0.00020

40

34

0.0001

0.0002

0.0002

0.0002

0.0002

0.0002

0.0002

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 2 of

Client:

Contact:

TETRA TECH CANADA INC.
110, 140 Quarry Park Blvd SE 
Calgary  AB  T2C 3G3
Darby Madalena

Report Date: 23-DEC-21Workorder: L2671038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

F1-F2-GCMS-WT

FIXED GASES-TCD-WT

TO15-GCMS-WT

Canister

Canister

Canister

R5680325

R5677123

R5680325

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

DUP

WG3674290-2

WG3674290-1

WG3672392-3

WG3672392-2

WG3672392-1

WG3674290-3

L2669098-1

L2671030-6

F1 (C6-C10)

F1 (C6-C10)

F2 (C10-C16)

Surrogate: 4-Bromofluorobenzene

Nitrogen

Oxygen

Carbon Dioxide

Carbon Monoxide

Methane

Nitrogen

Oxygen

Carbon Dioxide

Carbon Monoxide

Methane

Nitrogen

Oxygen

Carbon Dioxide

Carbon Monoxide

Methane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2,4-Trichlorobenzene

90.4

<15

<15

103.1

1.1

0.21

34.5

<0.050

62.5

102.8

103.0

101.6

97.5

102.4

<1.0

<0.10

<0.050

<0.050

<0.050

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

20-DEC-21

20-DEC-21

20-DEC-21

20-DEC-21

10-DEC-21

10-DEC-21

10-DEC-21

10-DEC-21

10-DEC-21

10-DEC-21

10-DEC-21

10-DEC-21

10-DEC-21

10-DEC-21

10-DEC-21

10-DEC-21

10-DEC-21

10-DEC-21

10-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

2.8

3.4

2.3

N/A

0.1

N/A

N/A

N/A

N/A

N/A

N/A

30

30

30

30

30

30

30

30

30

30

30

50-150

70-130

70-130

70-130

70-130

70-130

%

ug/m3

ug/m3

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

1.1

0.21

33.7

<0.050

62.5

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

15

15

50-150

1

0.1

0.05

0.05

0.05

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
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Client:

Contact:

TETRA TECH CANADA INC.
110, 140 Quarry Park Blvd SE 
Calgary  AB  T2C 3G3
Darby Madalena

Report Date: 23-DEC-21Workorder: L2671038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TO15-GCMS-WT Canister

R5680325Batch
DUPWG3674290-3 L2671030-6

1,2,4-Trimethylbenzene

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Butadiene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Hexanone

4-Ethyltoluene

Acetone

Allyl chloride

Benzene

Benzyl chloride

Bromodichloromethane

Bromoform

Bromomethane

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Cyclohexane

Dibromochloromethane

Dichlorodifluoromethane

Ethyl acetate

Ethylbenzene

Freon 113

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<1.6

<0.32

9.7

<0.32

<0.16

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

0.95

0.88

<0.32

<0.32

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

1.6

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

26

0.2

N/A

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<1.6

<0.32

9.9

<0.32

<0.16

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

<0.32

1.23

0.89

0.51

<0.32

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Quality Control Report
Page 4 of

Client:

Contact:

TETRA TECH CANADA INC.
110, 140 Quarry Park Blvd SE 
Calgary  AB  T2C 3G3
Darby Madalena

Report Date: 23-DEC-21Workorder: L2671038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TO15-GCMS-WT Canister

R5680325Batch
DUP

LCS

WG3674290-3

WG3674290-2

L2671030-6
Freon 113

Freon 114

Hexachlorobutadiene

Isooctane

Isopropylbenzene

m&p-Xylene

Methyl ethyl ketone

Methyl isobutyl ketone

Methylene chloride

MTBE

n-Heptane

n-Hexane

Naphthalene

o-Xylene

Propylene

Styrene

Tetrachloroethylene

Tetrahydrofuran

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethylene

Trichlorofluoromethane

Vinyl acetate

Vinyl bromide

Vinyl chloride

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2,4-Trichlorobenzene

<0.32

0.41

<0.32

<0.32

<0.32

<0.64

<0.32

<0.32

1.36

<0.32

<0.32

1.07

<0.32

<0.32

<0.50

<0.32

<0.32

<0.32

5.81

<0.32

<0.32

<0.32

0.41

<0.80

<0.32

<0.32

102.9

104.7

98.1

99.0

99.0

120.0

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

N/A

0.19

N/A

N/A

N/A

N/A

N/A

N/A

2.5

N/A

N/A

3.1

N/A

N/A

N/A

N/A

N/A

N/A

0.7

N/A

N/A

N/A

7.8

N/A

N/A

N/A

30

0.64

30

30

50

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

70-130

70-130

70-130

70-130

70-130

70-130

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

%

%

%

%

%

%

<0.32

0.60

<0.32

<0.32

<0.32

0.95

<0.32

<0.32

1.39

<0.32

<0.32

1.11

<0.32

<0.32

<0.50

<0.32

<0.32

<0.32

5.85

<0.32

<0.32

<0.32

0.38

<0.80

<0.32

<0.32

RPD-NA

J

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA

RPD-NA
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Client:

Contact:

TETRA TECH CANADA INC.
110, 140 Quarry Park Blvd SE 
Calgary  AB  T2C 3G3
Darby Madalena

Report Date: 23-DEC-21Workorder: L2671038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TO15-GCMS-WT Canister

R5680325Batch
LCSWG3674290-2

1,2,4-Trimethylbenzene

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Butadiene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Hexanone

4-Ethyltoluene

Acetone

Allyl chloride

Benzene

Benzyl chloride

Bromodichloromethane

Bromoform

Bromomethane

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Cyclohexane

Dibromochloromethane

Dichlorodifluoromethane

Ethyl acetate

Ethylbenzene

Freon 113

120.8

98.1

120.2

99.0

95.2

118.9

100.9

119.0

114.4

96.2

96.3

114.2

74.5

98.0

98.1

110.6

97.2

105.7

93.1

101.9

101.9

104.7

93.1

101.0

97.1

99.1

96.2

97.2

99.1

101.0

94.3

104.6

102.0

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Client:

Contact:

TETRA TECH CANADA INC.
110, 140 Quarry Park Blvd SE 
Calgary  AB  T2C 3G3
Darby Madalena

Report Date: 23-DEC-21Workorder: L2671038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TO15-GCMS-WT Canister

R5680325Batch
LCS

MB

WG3674290-2

WG3674290-1

Freon 114

Hexachlorobutadiene

Isooctane

Isopropylbenzene

m&p-Xylene

Methyl ethyl ketone

Methyl isobutyl ketone

Methylene chloride

MTBE

n-Heptane

n-Hexane

Naphthalene

o-Xylene

Propylene

Styrene

Tetrachloroethylene

Tetrahydrofuran

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethylene

Trichlorofluoromethane

Vinyl acetate

Vinyl bromide

Vinyl chloride

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromoethane

95.8

129.5

97.1

109.7

107.5

96.3

96.2

99.0

102.8

95.3

100.0

108.6

109.3

94.4

105.8

102.9

93.3

98.1

100.0

98.1

100.9

101.9

96.3

100.0

95.0

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

16-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

70-130

70-130

70-130

50-150

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

9



Quality Control Report
Page 7 of

Client:

Contact:

TETRA TECH CANADA INC.
110, 140 Quarry Park Blvd SE 
Calgary  AB  T2C 3G3
Darby Madalena

Report Date: 23-DEC-21Workorder: L2671038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TO15-GCMS-WT Canister

R5680325Batch
MBWG3674290-1

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Butadiene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,4-Dioxane

2-Hexanone

4-Ethyltoluene

Acetone

Allyl chloride

Benzene

Benzyl chloride

Bromodichloromethane

Bromoform

Bromomethane

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Cyclohexane

Dibromochloromethane

Dichlorodifluoromethane

Ethyl acetate

Ethylbenzene

Freon 113

Freon 114

Hexachlorobutadiene

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<1.0

<0.20

2.62

<0.20

<0.10

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

RRQC

COMMENTS: RRQC- Acetone contamination isolated to H2O added to method blank,  samples are unaffected.

0.2

0.2

0.2

0.2

0.2

0.2

0.2

0.2

1

0.2

0.5

0.2

0.1

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

0.2

0.2

0.2
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Quality Control Report
Page 8 of

Client:

Contact:

TETRA TECH CANADA INC.
110, 140 Quarry Park Blvd SE 
Calgary  AB  T2C 3G3
Darby Madalena

Report Date: 23-DEC-21Workorder: L2671038

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TO15-GCMS-WT Canister

R5680325Batch
MBWG3674290-1

Isooctane

Isopropylbenzene

m&p-Xylene

Methyl ethyl ketone

Methyl isobutyl ketone

Methylene chloride

MTBE

n-Heptane

n-Hexane

Naphthalene

o-Xylene

Propylene

Styrene

Tetrachloroethylene

Tetrahydrofuran

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethylene

Trichlorofluoromethane

Vinyl acetate

Vinyl bromide

Vinyl chloride

Surrogate: 4-Bromofluorobenzene

<0.20

<0.20

<0.40

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.20

<0.50

<0.20

<0.20

99.8

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

17-DEC-21

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

ppb(V)

%

COMMENTS: RRQC- Acetone contamination isolated to H2O added to method blank,  samples are unaffected.

0.2

0.2

0.4

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

0.5

0.2

0.2

50-150

9



Quality Control Report

Page 9 of

Report Date: 23-DEC-21Workorder: L2671038

Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

RRQC

Duplicate results and limits are expressed in terms of absolute difference.

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

Refer to report remarks for information regarding this QC result.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes 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 pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

TETRA TECH CANADA INC.
110, 140 Quarry Park Blvd SE 
Calgary  AB  T2C 3G3
Darby Madalena

9
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./*102

J\UgY!CC!?M;!*!!LYX!>YYf!Gchcfg!M]hY

B]ghcf]W!QUghY!>]gdcgU`!M]hYg)!N\Y!=]hm!cZ!LYX!>YYf

Test Well Screen

Location Depth Ground Top of Pipe Length

(m) (m) (m) Bottom Top (m)

GQ*-. 3+. 541+-.1 542+-66 534+6.1 54/+2.1 1+3

GQ*-/ 3+3 544+0-/ 545+-63 54-+4-/ *!* *!*

GQ*-0 2+. 544+/64 544+0-4 54/+.64 *!* *!*

PQ*-. 0+2 541+.61 541+610 54-+361 54-+661 -+0

PQ*-/ 1+3 544+0/. 545+.33 54/+4/. 540+-/. -+0

PQ*-0 1+- 544+0.3 545+-.4 540+0.3 540+3.3 -+0

NB*-0 Hc!QY`` 542+00/ *!* *!* *!* *!*

NB*-2 Hc!QY`` 542+234 *!* *!* *!* *!*

NB*-3 Hc!QY`` 543+264 *!* *!* *!* *!*

NB*-4 Hc!QY`` 543+6/2 *!* *!* *!* *!*

NB*-5 Hc!QY`` 543+5./ *!* *!* *!* *!*

NB*-6 Hc!QY`` 542+6-4 *!* *!* *!* *!*

HchYg7

.& AYcXYh]W!Y`YjUh]cbg!UfY!fYZYfYbWYX!hc!ai`h]d`Y!;M=G!Hcg+!/36.6.)!043340!UbX!05146/+

/& GQ!*!!Gcb]hcf]b[!QY``+

0& PQ!*!Mc]`!PUdcif!QY``+

1& NB!*!NYgh\c`Y+

2& QY`` XYdh\ gWfYYb ]bhYfjU` XYf]jYX Zfca VcfY\c`Y `c[g Vm ch\Yfg k\YfY UjU`UV`Y

Table 1

Elevations for Soil Vapour and Groundwater Monitoring Wells

Elevations

Screen Interval

2& QY``!XYdh\)!gWfYYb!]bhYfjU`!XYf]jYX!Zfca!VcfY\c`Y!`c[g!Vm!ch\Yfg)!k\YfY!UjU`UV`Y+

3& *!*!Hc!jU`iY!YghUV`]g\YX+

Tiamat Environmental Consultants Ltd. &/-+5321.+!)-34.21!#$



./*102

J\UgY!CC!?M;!*!!LYX!>YYf!Gchcfg!M]hY

B]ghcf]W!QUghY!>]gdcgU`!M]hYg)!N\Y!=]hm!cZ!LYX!>YYf

Test

Location Ground Top of Pipe

(m) (m) 03/08/13 Combustible Volatile Combustible Volatile

GQ*-. 541+-.1 542+-66 536+51. /0- 10

GQ*-/ 544+0-/ 545+-63 541+/43 H> H>

GQ*-0 544+/64 544+0-4 HG HG HG

PQ*-. 541+.61 541+610 *!* *!* .)3-- 31

PQ*-/ 544+0/. 545+.33 *!* *!* /- /

PQ*-0 544+0.3 545+-.4 *!* *!* /2 H>

NB*-0 542+00/ H; *!* *!* *!* *!* *!* *!*

NB*-2 542+234 H; *!* *!* *!* *!* *!* *!*

NB*-3 543+264 H; *!* *!* *!* *!* *!* *!*

NB*-4 543+6/2 H; *!* *!* *!* *!* *!* *!*

NB*-5 543+5./ H; *!* *!* *!* *!* *!* *!*

NB*-6 542+6-4 H; *!* *!* *!* *!* *!* *!*

Table 2

Site Monitoring Results

03/08/13

Elevations Groundwater Elevation

(m)

Headspace Vapour

HchYg7

.& AYcXYh]W!Y`YjUh]cbg!UfY!fYZYfYbWYX!hc!ai`h]d`Y!;M=G!Hcg!/36.6.)!043340!UbX!05146/+

/& GYUgifYaYbh!cZ!WcaVigh]V`Y!UbX!jc`Uh]`Y!jUdcifg!Vm!LEC!?U[`Y!/+!Ob]hg!ddaj+

=caVigh]V`Y!jUdcif!gYbgcf!WU`]VfUhYX!hc!\YlUbY!UbX!d\chc]cb]nUh]cb!XYhYWhcf!WU`]VfUhYX!hc!]gcVihm`YbY+

0& H;!*!Hch!;dd`]WUV`Y+

1& H>!*!Hch!>YhYWhYX)!`Ygg!h\Ub!h\Y!`]a]h!cZ!]bghfiaYbh!XYhYWh]cb+

2& HG!*!Hch!GYUgifYX+

3& *!*!Hc!Udd`]WUV`Y!jU`iY+

Tiamat Environmental Consultants Ltd. &/-+5321.+!)-34.21!#$



./*102

J\UgY!CC!?M;!*!!LYX!>YYf!Gchcfg!M]hY

B]ghcf]W!QUghY!>]gdcgU`!M]hYg)!N\Y!=]hm!cZ!LYX!>YYf

Detection Soil Bag Class II Landfill

Limit 1 of 1 Acceptance Criteria

dB -+.- 4+4. /*./+2

@`Ug\!Jc]bh!%q=& 0-+- 942 93.

JU]bh!@]`hYf!NYgh * J;MM J;MM

TCLP Hydrocarbons

<YbnYbY -+--2- H> -+2

Nc`iYbY -+--2- H> -+2

?h\m`VYbnYbY -+--2- H> -+2

Rm`YbYg -+--2- H> -+2

TCLP Metals

;bh]acbm!%MV& 2+- H> 2--

;fgYb]W!%;g& -+/- H> 2

<Uf]ia!%<U& 2+- H> .--

<Yfm``]ia!%<Y& -+2- H> 2

<cfcb!%<& 2+- H> 2--

=UXa]ia!%=X& -+-2- H> .

=\fca]ia!%=f& -+2- H> 2

=cVU`h!%=c& 2+- H> .--

=cddYf!%=i& 2+- H> .--

Cfcb!%@Y& 2+- H> .)---

Table 3A

Analytical Results - Soil - Drill Cuttings (Soil Bag)
Parameter

FYUX!%JV& -+2- H> 2

GYfWifm!%B[& -+-.- H> -+/

H]W_Y`!%H]& -+2- H> 2

MY`Yb]ia!%MY& -+/- H> .

M]`jYf!%;[& -+2- H> 2

N\U``]ia!%N`& -+2- H> 2

OfUb]ia!%O& .+- H> /

PUbUX]ia!%P& 2+- H> .--

T]bW!%Tb& 2+- H> 2--

T]fWcb]ia!%Tf& 2+- H> 2--

HchYg7

.& ;dd`]WUbWY!kUghY!gWfYYb]b[!dfcWYgg!Zcf!N\Y!=]hm!cZ!LYX!>YYf!=`Ugg!CC!QUghY!GUbU[aYbh!@UW]`]hm+

/& =`Ugg!CC!FUbXZ]``!;WWYdhUV`Y!=f]hYf]U!*!dYf!NUV`Y!/)!JUfh!1!MW\YXi`Y!hc!h\Y!;`VYfhU!OgYf!Ai]XY!Zcf!

QUghY!GUbU[Yfg!0,62+

0& ;``!ib]hg!UfY!a[,F!ib`Ygg!ch\Yfk]gY!ghUhYX+

1& H>!*!Hch!>YhYWhYX

2& Mc]`!<U[g!kYfY!gUad`YX!DibY!/3)!/-.0+

3& @cf!Zifh\Yf!`UVcfUhcfm!]bZcfaUh]cb)!fYZYf!hc!h\Y!gdYW]Z]W!`UVcfUhcfm!fYdcfh!]b!;ddYbX]l!;+

Tiamat Environmental Consultants Ltd. &/-+5321.+!)-34.21!#$



./*102

J\UgY!CC!?M;!*!!LYX!>YYf!Gchcfg!M]hY

B]ghcf]W!QUghY!>]gdcgU`!M]hYg)!N\Y!=]hm!cZ!LYX!>YYf

Units Detection TH-01 Tier 1

Limit @ 5.2 m Guideline

06/26/2013

=\`cf]XY!%=`& a[,_[ .2 .55 *!*

H]hfUhY*H a[,_[ -+41 H> *!*

H]hf]hY*H a[,_[ -+41 H> *!*

Metals

;bh]acbm!%MV& a[,_[ -+/- -+11 /-

;fgYb]W!%;g& a[,_[ -+/- 4+.5 .4

<Uf]ia!%<U& a[,_[ 2+- /1/ 2--

<Yfm``]ia!%<Y& a[,_[ .+- H> 2

=UXa]ia!%=X& a[,_[ -+2- H> .-

=\fca]ia!%=f& a[,_[ -+2- 02+4 31

=cVU`h!%=c& a[,_[ .+- 4+5 /-

=cddYf!%=i& a[,_[ /+- .5+0 30

FYUX!%JV& a[,_[ 2+- 5+- .1-

GYfWifm!%B[& a[,_[ -+-2 H> 3+3

Gc`mVXYbia!%Gc& a[,_[ .+- .+/ 1

H]W_Y`!%H]& a[,_[ /+- /5+3 2-

MY`Yb]ia!%MY& a[,_[ -+2- H> .+-

M]`jYf!%;[& a[,_[ .+- H> /-

N\U``]ia!%N`& a[,_[ -+2 H> .+-

Table 3B

Analytical Results - Soil - General Indices and Heavy Metals

Parameters

N\U``]ia!%N`& a[,_[ -+2 H> .+-

N]b!%Mb& a[,_[ /+- H> 2

OfUb]ia!%O& a[,_[ /+- H> /0

PUbUX]ia!%P& a[,_[ .+- 05+1 .0-

T]bW!%Tb& a[,_[ .- 30 /--

BYlUjU`Ybh!=\fca]ia a[,_[ -+.- H> -+1

<cfcb!%<&)!Bch!QUhYf!?lh+ a[,_[ -+.- .+/3 /

HchYg7

.& N]Yf!.!Ai]XY`]bY!*!;`VYfhU!N]Yf!.!Mc]`!UbX!AfcibXkUhYf!LYaYX]Uh]cb!Ai]XY`]bYg)!>YWYaVYf!/-.-

UbX!UaYbXaYbhg+!=cUfgY*[fU]bYX!Wf]hYf]U!Zcf!fYg]XYbh]U`,dUf_`UbX!`UbX!igY+

/& H>!*!Hch!>YhYWhYX)!`Ygg!h\Ub!h\Y!`]a]h!cZ!aYh\cX!XYhYWh]cb+

0& !*!*!!Hc!jU`iY!YghUV`]g\YX!]b!h\Y!fYZYfYbWYX!Wf]hYf]U+

1& <c`X!$!M\UXYX!*!?lWYYXg!h\Y!fYZYfYbWYX!;`VYfhU!N]Yf!.!Ai]XY`]bYg+

2& @cf!Zifh\Yf!`UVcfUhcfm!]bZcfaUh]cb)!fYZYf!hc!h\Y!gdYW]Z]W!`UVcfUhcfm!fYdcfh!]b!;ddYbX]l!;+

Tiamat Environmental Consultants Ltd. &/-+5321.+!)-34.21!#$



./*102

J\UgY!CC!?M;!*!!LYX!>YYf!Gchcfg!M]hY

B]ghcf]W!QUghY!>]gdcgU`!M]hYg)!N\Y!=]hm!cZ!LYX!>YYf

Units Detection TH-01 Tier 1

Limit @ 5.2 m Guideline

06/26/2013

Hydrocarbons

@.!%=3*=.-& a[,_[ .- H> /1

@/!%=.-*=.3& a[,_[ /2 H> .0-

@0!%=.3*=01& a[,_[ 2- ..4 0--

@1!%=01*=2-& a[,_[ 2- H> /)5--

NchU`!BmXfcWUfVcbg!%=3*=2-& a[,_[ 2- ..4 *!*

Volatile Organic Compounds

<YbnYbY a[,_[ -+--2- H> -+-40

<fcacVYbnYbY a[,_[ -+-.- H> *!*

<fcacW\`cfcaYh\UbY a[,_[ -+-.- H> *!*

<fcacX]W\`cfcaYh\UbY a[,_[ -+-.- H> *!*

<fcacZcfa a[,_[ -+-.- H> *!*

<fcacaYh\UbY a[,_[ -+.- H> *!*

b*<ihm`VYbnYbY a[,_[ -+-.- H> * *

Table 3C

Analytical Results - Soil - VOCs

Parameters

b*<ihm`VYbnYbY a[,_[ -+-.- H> *!*

gYW*<ihm`VYbnYbY a[,_[ -+-.- H> *!*

hYfh*<ihm`VYbnYbY a[,_[ -+-.- H> *!*

=UfVcb!hYhfUW\`cf]XY a[,_[ -+-.- H> -+---23

=\`cfcVYbnYbY a[,_[ -+-.- H> -+-.5

>]VfcacW\`cfcaYh\UbY a[,_[ -+-.- H> -+/4

=\`cfcYh\UbY a[,_[ -+.- H> *!*

=\`cfcZcfa a[,_[ -+-.- H> -+--.-

=\`cfcaYh\UbY a[,_[ -+.- H> *!*

/*=\`cfchc`iYbY a[,_[ -+-.- H> *!*

1*=\`cfchc`iYbY a[,_[ -+-.- H> *!*

.)/*>]Vfcac*0*W\`cfcdfcdUbY a[,_[ -+-.- H> *!*

.)/*>]VfcacYh\UbY a[,_[ -+-.- H> *!*

>]VfcacaYh\UbY a[,_[ -+-.- H> *!*

.)/*>]W\`cfcVYbnYbY a[,_[ -+-.- H> -+.5

.)0*>]W\`cfcVYbnYbY a[,_[ -+-.- H> *!*

.)1*>]W\`cfcVYbnYbY a[,_[ -+-.- H> -+-65

>]W\`cfcX]Z`icfcaYh\UbY a[,_[ -+-.- H> *!*

.).*>]W\`cfcYh\UbY a[,_[ -+-.- H> *!*

.)/*>]W\`cfcYh\UbY a[,_[ -+-.- H> -+--/4

.).*>]W\`cfcYh\YbY a[,_[ -+-.- H> -+-/..). >]W\`cfcYh\YbY a[,_[ -+-.- H> -+-/.

W]g*.)/*>]W\`cfcYh\YbY a[,_[ -+-.- H> *!*

hfUbg*.)/*>]W\`cfcYh\YbY a[,_[ -+-.- H> *!*

GYh\m`YbY!W\`cf]XY a[,_[ -+-.- H> -+-62

.)/*>]W\`cfcdfcdUbY a[,_[ -+-.- H> *!*

.)0*>]W\`cfcdfcdUbY a[,_[ -+-.- H> *!*

/)/*>]W\`cfcdfcdUbY a[,_[ -+-.- H> *!*

.).*>]W\`cfcdfcdYbY a[,_[ -+-.- H> *!*

W]g*.)0*>]W\`cfcdfcdYbY a[,_[ -+-.- H> *!*

hfUbg*.)0*>]W\`cfcdfcdYbY a[,_[ -+-.- H> *!*

?h\m`VYbnYbY a[,_[ -+-.2 H> -+/.

BYlUW\`cfcVihUX]YbY a[,_[ -+-.- H> -+--34

Cgcdfcdm`VYbnYbY a[,_[ -+-.- H> *!*

d*Cgcdfcdm`hc`iYbY a[,_[ -+-.- H> *!*

b*Jfcdm`VYbnYbY a[,_[ -+-.- H> *!*

MhmfYbY a[,_[ -+-2- H> -+5

.).).)/*NYhfUW\`cfcYh\UbY a[,_[ -+-.- H> *!*

.).)/)/*NYhfUW\`cfcYh\UbY a[,_[ -+-2- H> *!*

NYhfUW\`cfcYh\YbY a[,_[ -+-.- H> -+.3

Nc`iYbY a[,_[ -+-2- H> -+16

.)/)0*Nf]W\`cfcVYbnYbY a[,_[ -+-.- H> -+/3

.)/)1*Nf]W\`cfcVYbnYbY a[,_[ -+-.- H> -+/0

.).).*Nf]W\`cfcYh\UbY a[,_[ -+-.- H> *!*

.).)/*Nf]W\`cfcYh\UbY a[,_[ -+-.- H> *!*

Nf]W\`cfcYh\YbY a[,_[ -+-.- H> -+-./

Nf]W\`cfcZ`icfcaYh\UbY a[,_[ -+-.- H> *!*

.)/)0*Nf]W\`cfcdfcdUbY a[,_[ -+-/- H> *!*

.)/)1*Nf]aYh\m`VYbnYbY a[,_[ -+-.- -+-.0 *!*

.)0)2*Nf]aYh\m`VYbnYbY a[,_[ -+-.- H> *!*

P]bm`!W\`cf]XY a[,_[ -+/- H> -+---01

Rm`YbYg a[,_[ -+. H> ./

HchYg7

.& N]Yf!.!Ai]XY`]bY!*!;`VYfhU!N]Yf!.!Mc]`!UbX!AfcibXkUhYf!LYaYX]Uh]cb!Ai]XY`]bYg)!>YWYaVYf!/-.-

UbX!UaYbXaYbhg+!=cUfgY*[fU]bYX!Wf]hYf]U!Zcf!fYg]XYbh]U`,dUf_`UbX!`UbX!igY+

/& H>!*!Hch!>YhYWhYX)!`Ygg!h\Ub!h\Y!`]a]h!cZ!aYh\cX!XYhYWh]cb+

0& !*!*!!Hc!jU`iY!YghUV`]g\YX!]b!h\Y!fYZYfYbWY!Wf]hYf]U+

1& <c`X!$!M\UXYX!*!?lWYYXg!h\Y!fYZYfYbWYX!;`VYfhU!N]Yf!.!Ai]XY`]bYg+

2& @cf!Zifh\Yf!`UVcfUhcfm!]bZcfaUh]cb)!fYZYf!hc!h\Y!gdYW]Z]W!`UVcfUhcfm!fYdcfh!]b!;ddYbX]l!;+

Tiamat Environmental Consultants Ltd. &/-+5321.+!)-34.21!#$



./*102

J\UgY!CC!?M;!*!!LYX!>YYf!Gchcfg!M]hY

B]ghcf]W!QUghY!>]gdcgU`!M]hYg)!N\Y!=]hm!cZ!LYX!>YYf

Monitoring pH Electrical Conductivity Temperature Dissolved Oxygen Total Dissolved Solid Potential Redox

Well (µg/cm) (°C) (mg/L) (mg/L) (!mV)

GQ*-. 5+.. .)104 3+6 -+44 .)1-1+-- *50+3

GQ*-/ 4+56 31. 3+6 .+23 304+-- (1/+0

GQ*-0 *!* *!* *!* *!* *!* *!*

HchYg7

.& MUad`Yg!Wc``YWhYX!cb!MUhifXUm)!;i[igh!0)!/-.0+

/& AfcibXkUhYf!]bX]WYg!UfY!Z]Y`X!aYUgifYX!Vm!SMC!Jfc!J`ig!ai`h]*aYhYf+

Table 4A

Groundwater Indices Measured at Time of Sampling

Tiamat Environmental Consultants Ltd. &/-+5321.+!)-34.21!#$



./*102

J\UgY!CC!?M;!*!!LYX!>YYf!Gchcfg!M]hY

B]ghcf]W!QUghY!>]gdcgU`!M]hYg)!N\Y!=]hm!cZ!LYX!>YYf

Unit Detection MW-01 MW-02 Tier 1

Limit Guideline

General Water Quality

<]cW\Ya]WU`!Ilm[Yb!>YaUbX a[,F /+- .. / *!*

=\Ya]WU`!Ilm[Yb!>YaUbX a[,F 2+- 02- .3 *!*

=cbXiWh]j]hm "M,Wa .+- /)1-- .).-- *!*

dB Ob]h`Ygg H; 4+/- 4+2. 3+2*5+2

NchU`!If[Ub]W!=UfVcb!%=& a[,F -+2- .- 0+2 *!*

>]ggc`jYX!=UXa]ia!%=X& "[,F -+--2- -+-04 -+-/2 *!*

NchU`!=UXa]ia!%=X& "[,F -+--2- 3.4 -+-/2 -+-3-'

;`_U`]b]hm!%=U=I0& a[,F -+2- 24- 16- *!*

<]WUfVcbUhY!%B=I0& a[,F -+2- 4-- 3-- *!*

=UfVcbUhY!%=I0& a[,F -+2- H> H> *!*

BmXfcl]XY!%IB& a[,F -+2- H> H> *!*

Mi`d\UhYg!%MI1& a[,F .+- .-- 15 *!*

=\`cf]XYg!%=`& a[,F .+-!*!2+- 03- 03 *!*

NchU`!;aacb]U!%HB0*H& a[,F -+-2-!*!-+2- 9 -+. .+04'

NchU`!J\cgd\cfig!%J& a[,F -+--0-!*!-+-.2- 1+3 -+-.2 *!*

NchU`!H]hfc[Yb!%H& a[,F -+-2- ./ -+/3 *!*

H]hfUhY!d`ig!H]hf]hY!%H& a[,F -+--0-!*!+-.2 -+-.6 H> *!*

NchU`!E^Y`XU\`!H]hfc[Yb!%NEH& a[,F -+-2-!*!-+2 ./ -+/2 *!*

] ] % I & , - --0- - -.

Table 4B

Analytical Results - Groundwater - Routine Water Quality

Parameter

08/03/2013

H]hf]hY!%HI/& a[,F -+--0-!*!-+-.2 H> H> *!*

H]hfUhY!%HI0& a[,F -+--0- -+-.6 -+-.0 *!*

Trace Organics

;WYh]W!;W]X a[,F 2- H> H> *!*

@cfa]W!;W]X a[,F 2- H> H> *!*

Jfcd]cb]W!;W]X a[,F 2- H> H> *!*

;XgcfVUV`Y!If[Ub]W!BU`c[Yb a[,F -+--1!*!-+-/ -+/6 -+-.3 *!*

HchYg7

.& N]Yf!.!Ai]XY`]bY!*!;`VYfhU!N]Yf!.!Mc]`!UbX!AfcibXkUhYf!LYaYX]Uh]cb!Ai]XY`]bYg)!>YWYaVYf!/-.-

UbX!UaYbXaYbhg+!=cUfgY*[fU]bYX!Wf]hYf]U!Zcf!fYg]XYbh]U`,dUf_`UbX!`UbX!igY+

/& '!MifZUWY!QUhYf!KiU`]hm!Ai]XY`]bYg!Zcf!OgY!]b!;`VYfhU!%;?HP)!.666&!cb!UeiUh]W!`]ZY!dUh\kUm+!

=UbUX]Ub!=cibW]`!cZ!G]b]ghYfg!cZ!h\Y!?bj]fcbaYbh!%==G?&!Ai]XY`]bYg!Ug!fYZYfYbWYX!]b!h\Y!N]Yf!.!Ai]XY`]bYg+

0& H>!*!Hch!>YhYWhYX)!`Ygg!h\Ub!h\Y!`]a]h!cZ!aYh\cX!XYhYWh]cb+

1& !*!*!!Hc!jU`iY!YghUV`]g\YX!]b!h\Y!fYZYfYbWY!Wf]hYf]U+

2& <c`X!$!M\UXYX!*!?lWYYXg!h\Y!fYZYfYbWYX!;`VYfhU!N]Yf!.!Ai]XY`]bY+

3& @cf!Zifh\Yf!`UVcfUhcfm!]bZcfaUh]cb)!fYZYf!hc!h\Y!gdYW]Z]W!`UVcfUhcfm!fYdcfh!]b!;ddYbX]l!;+

Tiamat Environmental Consultants Ltd. &/-+5321.+!)-34.21!#$



./*102

J\UgY!CC!?M;!*!!LYX!>YYf!Gchcfg!M]hY

B]ghcf]W!QUghY!>]gdcgU`!M]hYg)!N\Y!=]hm!cZ!LYX!>YYf

Detection MW-01 MW-02 Tier 1

Limit Guideline

Total Metals

;`ia]bia!%;`& -+--0- 34 0.29 -+.'

;bh]acbm!%MV& -+---3- -+--.4 H> -+--3

;fgYb]W!%;g& -+---/- 0.085 -+---4/ -+--2

<Uf]ia!%<U& -+-.- 1.8 -+.2 .

<Yfm``]ia!%<Y& -+--.- -+--/1 H> *!*

<cfcb!%<& -+-/- -+.. -+-32 .+2

=U`W]ia!%=U& -+0- 00- .2- *!*

=\fca]ia!%=f& -+--.- 0.11 H> -+--.'

=cVU`h!%=c& -+---0- -+-45 -+--// *!*

=cddYf!%=i& -+---/- 0.16 -+--/0 -+--0'

Cfcb!%@Y& -+-3- 180 0.98 -+0

FYUX!%JV& -+---/- 0.10 -+---24 -+--1'

F]h\]ia!%F]& -+-/- -+./ -+-2. *!*

GU[bYg]ia!%G[& -+/- .4- 2/ *!*

GUb[UbYgY!%Gb& -+--1- 5.6 1.8 -+-2

Table 4C

Analytical Results - Groundwater - Metals

Parameter

08/03/2013

Gc`mVXYbia!%Gc& -+---/- -+--4. -+---01 -+-40'

H]W_Y`!%H]& -+---2- 0.20 -+--01 -+..'

J\cgd\cfig!%J& -+.- 0+1 H> *!*

JchUgg]ia!%E& -+0- // 3+3 *!*

MY`Yb]ia!%MY& -+---/- 0.0026 H> -+--.

M]`]Wcb!%M]& -+.-!*!-+2- .-- 6+6 *!*

M]`jYf!%;[& -+---.- 0.00058 H> -+---.'

McX]ia!%HU& -+2- .1- .3 *!*

Mhfcbh]ia!%Mf& -+-/- .+5 -+64 *!*

Mi`d\if!%M& -+/- 0/ .2 *!*

N\U``]ia!%N`& -+---/- 0.00097 H> -+---5'

N]b!%Mb& -+--.- -+--/6 H> *!*

N]hUb]ia!%N]& -+--.- -+4. -+-.2 *!*

OfUb]ia!%O& -+---.- -+--3 -+--64 -+-/

PUbUX]ia!%P& -+--.- -+.4 -+--.2 *!*

T]bW!%Tb& -+--0- 0.41 -+--64 -+-0

Dissolved Metals

;`ia]bia!%;`& -+--0- -+-.4 -+-.. *!*

;bh]acbm!%MV& -+---3- H> H> *!*

;fgYb]W!%;g& -+---/- -+-/0- H> *!*

<Uf]ia!%<U& -+-.- -+35 -+.0 *!*% &

<Yfm``]ia!%<Y& -+--.- H> H> *!*

<cfcb!%<& -+-/- -+-41 -+-30 *!*

=U`W]ia!%=U& -+0- .3- .1- *!*

=\fca]ia!%=f& -+--.- H> H> *!*

=cVU`h!%=c& -+---0- -+-./ -+--.4 *!*

=cddYf!%=i& -+---/- -+---45 -+--/ *!*

Cfcb!%@Y& -+-3- /4 -+.. *!*

FYUX!%JV& -+---/- H> H> *!*

F]h\]ia!%F]& -+-/- -+-2. -+-16 *!*

GU[bYg]ia!%G[& -+/- ..- 16 *!*

GUb[UbYgY!%Gb& -+--1- .+6 .+5 *!*

Gc`mVXYbia!%Gc& -+---/- -+--.2 -+---/3 *!*

H]W_Y`!%H]& -+---2- -+-// -+--/ *!*

J\cgd\cfig!%J& -+.- H> H> *!*

JchUgg]ia!%E& -+0- .1 3+3 *!*

MY`Yb]ia!%MY& -+---/- H> H> *!*

M]`]Wcb!%M]& -+.- .2 6+. *!*

M]`jYf!%;[& -+---.- H> H> *!*

McX]ia!%HU& -+2- .1- .4 *!*

Mhfcbh]ia!%Mf& -+-/- .+3- -+65 *!*

Mi`d\if!%M& -+/- 0/ .2 *!*

N\U``]ia!%N`& -+---/- H> H> *!*

N]b!%Mb& -+--.- H> H> *!*

N]hUb]ia!%N]& -+--.- H> H> *!*

OfUb]ia!%O& -+---.- -+--.. -+--6/ *!*

PUbUX]ia!%P& -+--.- H> H> *!*

T]bW!%Tb& -+--0- -+--34 -+--3/ *!*

HchYg7

.& N]Yf!.!Ai]XY`]bY!*!;`VYfhU!N]Yf!.!Mc]`!UbX!AfcibXkUhYf!LYaYX]Uh]cb!Ai]XY`]bYg)!>YWYaVYf!/-.-

UbX!UaYbXaYbhg+!=cUfgY*[fU]bYX!Wf]hYf]U!Zcf!fYg]XYbh]U`,dUf_`UbX!`UbX!igY+

/& '!MifZUWY!QUhYf!KiU`]hm!Ai]XY`]bYg!Zcf!OgY!]b!;`VYfhU!%;?HP)!.666&!cb!UeiUh]W!`]ZY!dUh\kUm+!

=UbUX]Ub!=cibW]`!cZ!G]b]ghYfg!cZ!h\Y!?bj]fcbaYbh!%==G?&!Ai]XY`]bYg!Ug!fYZYfYbWYX!]b!h\Y!N]Yf!.!Ai]XY`]bYg+

0& H>!*!Hch!>YhYWhYX)!`Ygg!h\Ub!h\Y!`]a]h!cZ!aYh\cX!XYhYWh]cb+

1& Ob`Ygg!gdYW]Z]YX!U``!ib]hg!UfY!a[,F+

2& !*!*!!Hc!jU`iY!YghUV`]g\YX!]b!h\Y!fYZYfYbWY!Wf]hYf]U+

3& <c`X!$!M\UXYX!*!?lWYYXg!h\Y!fYZYfYbWYX!;`VYfhU!N]Yf!.!Ai]XY`]bY+

4& @cf!Zifh\Yf!`UVcfUhcfm!]bZcfaUh]cb)!fYZYf!hc!h\Y!gdYW]Z]W!`UVcfUhcfm!fYdcfh!]b!;ddYbX]l!;+

Tiamat Environmental Consultants Ltd. &/-+5321.+!)-34.21!#$



./*102

J\UgY!CC!?M;!*!!LYX!>YYf!Gchcfg!M]hY

B]ghcf]W!QUghY!>]gdcgU`!M]hYg)!N\Y!=]hm!cZ!LYX!>YYf

Detection MW-01 MW-02 Tier 1

Limit Guideline

Volatile Organic Compounds

<YbnYbY -+---1- -+--.2 H> -+--2

Nc`iYbY -+---1- H> H> -+-/1

?h\m`VYbnYbY -+---1- H> H> -+--/1

Rm`YbYg!%NchU`& -+---5- -+--.5 H> -+0

@.!%=3*=.-& -+.- H> H> -+5.

@/!%=.-*=.3& -+.- H> H> .+.

NchU`!Nf]\U`caYh\UbYg -+--/- H> H> -+.

<fcacX]W\`cfcaYh\UbY -+---2- H> H> *!*

<fcacZcfa -+---2- H> H> *!*

<fcacaYh\UbY -+--/- H> H> *!*

=UfVcb!hYhfUW\`cf]XY -+---2- H> H> -+---23

=\`cfcVYbnYbY -+---2- H> H> -+--.0

=\`cfcX]VfcacaYh\UbY -+--.- H> H> *!*

=\`cfcYh\UbY -+--.- H> H> *!*

=\`cfcZcfa -+---2- H> H> -+--.5

=\`cfcaYh\UbY -+--/- H> H> *!*

.)/*X]VfcacYh\UbY -+---2- H> H> *!*

.)/*X]W\`cfcVYbnYbY -+---2- H> H> -+---4

.)0*X]W\`cfcVYbnYbY -+---2- H> H> *!*

Table 4D

Analytical Results - Groundwater -VOCs

Parameter

08/03/2013

.)1*X]W\`cfcVYbnYbY -+---2- H> H> -+--.

.).*X]W\`cfcYh\UbY -+---2- H> H> *!*

.)/*X]W\`cfcYh\UbY -+---2- H> H> -+--2

.).*X]W\`cfcYh\YbY -+---2- H> H> -+-.1

W]g*.)/*X]W\`cfcYh\YbY -+---2- -+-00 H> *!*

hfUbg*.)/*X]W\`cfcYh\YbY -+---2- -+--01 H> *!*

>]W\`cfcaYh\UbY -+--/- H> H> -+-2

.)/*X]W\`cfcdfcdUbY -+---2- H> H> *!*

W]g*.)0*X]W\`cfcdfcdYbY -+---2- H> H> *!*

hfUbg*.)0*X]W\`cfcdfcdYbY -+---2- H> H> *!*

GYh\m`!aYh\UWfm`UhY -+---2- H> H> -+14

GYh\m`*hYfh*Vihm`!Yh\Yf!%GN<?& -+---2- H> H> -+-.2

MhmfYbY -+---2- H> H> -+-4/

.).).)/*hYhfUW\`cfcYh\UbY -+--/- H> H> *!*

.).)/)/*hYhfUW\`cfcYh\UbY -+--/- H> H> *!*

NYhfUW\`cfcYh\YbY -+---2- H> H> -+-0

.)/)0*hf]W\`cfcVYbnYbY -+--.- H> H> -+--5

.)/)1*hf]W\`cfcVYbnYbY -+--.- H> H> -+-.2

.)0)2*hf]W\`cfcVYbnYbY -+---2- H> H> -+-.1

.).).*hf]W\`cfcYh\UbY -+---2- H> H> *!*

.).)/*hf]W\`cfcYh\UbY -+---2- H> H> *!*

Nf]W\`cfcYh\YbY -+---2- H> H> -+--2

Nf]W\`cfcZ`icfcaYh\UbY -+---2- H> H> *!*

.)/)1*hf]aYh\m`VYbnYbY -+---2- -+--1 H> *!*

.)0)2*hf]aYh\m`VYbnYbY -+---2- -+--.5 H> *!*

P]bm`!W\`cf]XY -+---2- 0.003 H> -+--..m

HchYg7

.& N]Yf!.!Ai]XY`]bY!*!;`VYfhU!N]Yf!.!Mc]`!UbX!AfcibXkUhYf!LYaYX]Uh]cb!Ai]XY`]bYg)!>YWYaVYf!/-.-

UbX!UaYbXaYbhg+!=cUfgY*[fU]bYX!Wf]hYf]U!Zcf!fYg]XYbh]U`,dUf_`UbX!`UbX!igY+

/& H>!*!Hch!>YhYWhYX)!`Ygg!h\Ub!h\Y!`]a]h!cZ!aYh\cX!XYhYWh]cb+

0& Ob`Ygg!gdYW]Z]YX!U``!ib]hg!UfY!a[,F!%dda&+

1& !*!*!!Hc!jU`iY!YghUV`]g\YX!]b!h\Y!fYZYfYbWY!Wf]hYf]U+

2& <c`X!$!M\UXYX!*!?lWYYXg!h\Y!fYZYfYbWYX!;`VYfhU!N]Yf!.!Ai]XY`]bYg+

3& @cf!Zifh\Yf!`UVcfUhcfm!]bZcfaUh]cb)!fYZYf!hc!h\Y!gdYW]Z]W!`UVcfUhcfm!fYdcfh!]b!;ddYbX]l!;+

Tiamat Environmental Consultants Ltd. &/-+5321.+!)-34.21!#$



./*102

J\UgY!CC!?M;!*!!LYX!>YYf!Gchcfg!M]hY

B]ghcf]W!QUghY!>]gdcgU`!M]hYg)!N\Y!=]hm!cZ!LYX!>YYf

Parameter Well Diameter Screen Length Well Depth Headspace Volume Purge Rate Purge Time

(mm) (cm) (m) (cm3) (cm3/min) (min) Ambient (psi) Vapour Well (psi)

PQ*-. /2 0- 0+2 .)4.5+-3 610+0 1 .2+-- .2+--

PQ*-/ /2 0- 1+3 /)/25+-/ 610+0 4 .2+.- .2+-3

PQ*-0 /2 0- 1+- .)630+2- 610+0 2 .2+.1 .2+-5

HchYg7

.& GYUgifYaYbh!cZ!dfYggifY!Vm!X][]hU`!=c`Y*JUfaYf!UVgc`ihY!dfYggifY![Ui[Y+

/& Jif[Y!h]aY!]g!a]b]aia!Y`UdgYX!h]aY!df]cf!hc!h\Y!Wc``YWh]cb!cZ!U!gc]`!jUdcif!gUad`Y+

0& MWfYYb!gYh!Uh!VUgY!cZ!kY``+

1& Mc]`!jUdcif!gUad`]b[!kUg!Wcad`YhYX!cb!MUhifXUm)!;i[igh!0)!/-.0+

Table 5A

Summary of Parameters Measured During Sampling of Soil Vapour

Pressure
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J\UgY!CC!?M;!*!!LYX!>YYf!Gchcfg!M]hY

B]ghcf]W!QUghY!>]gdcgU`!M]hYg)!N\Y!=]hm!cZ!LYX!>YYf

Unit Detection Limit VW-01 VW-02 VW-03

Gauge Pressure

@c``ck]b[!gUad`]b[ dg] *!* *2+- H; *2+-

LYdcfhYX!Vm!`UVcfUhcfm dg] *!* *.+1 *0+3 *0+1

Fixed Gases

Ilm[Yb #!j,j -+/!*!-+0 5+1 .4+/ .6+5

H]hfc[Yb #!j,j -+/!*!-+0 2/+2 44+5 45+0

=UfVcb!acbcl]XY #!j,j -+/!*!-+0 H> H> H>

GYh\UbY #!j,j -+/!*!-+0 /3 H> H>

=UfVcb!X]cl]XY #!j,j -+/!*!-+0 .0+. 1+3 .+6

HchYg7

.& Mc]`!jUdcif!gUad`Y!Wc``YWhYX!cb!MUhifXUm)!;i[igh!0)!/-.0+

/& H>!*!Hch!>YhYWhYX)!`Ygg!h\Ub!h\Y!`]a]h!cZ!aYh\cX!XYhYWh]cb+

0& H;!*!Hch!;jU]`UV`Y+

1& *!*!Hc!jU`iY!YghUV`]g\YX!]b!h\Y!XYhYWh]cb!`]a]h+

2& @cf!Zifh\Yf!]bZcfaUh]cb)!h\Y!fYUXYf!g\ci`X!fYZYf!hc!h\Y!`UVcfUhcfm!fYdcfh!]b!;ddYbX]l!;+

Table 5B

Analytical Results - Soil Vapour - General Indices

Parameter
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./*102

J\UgY!CC!?M;!*!!LYX!>YYf!Gchcfg!M]hY

B]ghcf]W!QUghY!>]gdcgU`!M]hYg)!N\Y!=]hm!cZ!LYX!>YYf

Unit Detection Limit VW-01 VW-02 VW-03

Hydrocarbon Fractions

;`]d\Uh]W!9=2*=3 "[,a
0

2+-!*!15- 20)--- 00/ 3+5

;`]d\Uh]W!9=3*=5 "[,a
0

2+-!*!15- 55)0-- /)66- 01+1

;`]d\Uh]W!9=5*=.- "[,a
0

2+-!*!15- H> 244 40+.

;`]d\Uh]W!9=.-*=./
"[,a

0
2+-!*!15- 331 012 /-/

;`]d\Uh]W!9=./*=.3
"[,a

0
2+-!*!15- H> .-3 .-2

;fcaUh]W!9=4*=5!%N?R!YlW`iXYX& "[,a
0

2+-!*!15- H> H> H>

;fcaUh]W!9=5*=.- "[,a
0

2+-!*!15- H> 11+5 0-+6

;fcaUh]W!9=.-*=./ "[,a
0

2+-!*!15- H> 45+1 25+.

;fcaUh]W!9=./*=.3 "[,a
0

2+-!*!15- H> H> H>

Select Volatile Gases

;WYhm`YbY dda -+.6!*!-+01 H> H> H>

?h\UbY dda -+.6!*!-+01 .+. H> H>

?h\m`YbY dda -+.6!*!-+01 -+34 H> H>

GYh\UbY dda 2+3!*!3+5 /3-)--- 34 H>

b*<ihUbY dda -+025!*!-+35 /+1 H> H>

b*JYbhUbY dda -+.6!*!-+01 .1 H> H>

JfcdUbY dda -+.6 * -+01 -+01 H> H>

Table 5C

Analytical Results - Soil Vapour - VOCs

Parameter

08/03/13

JfcdUbY dda -+.6!*!-+01 -+01 H> H>

JfcdYbY dda -+.6!*!-+01 -+// H> H>

JfcdmbY dda -+05!*!-+35 H> H> H>

Volatile Organic Compounds

>]W\`cfcX]Z`icfcaYh\UbY!%@L?IH!./& ddVj -+/-!*!25 H> 015 .+3-

.)/*>]W\`cfchYhfUZ`icfcYh\UbY ddVj -+.4!*!.3 H> 01+1 -+25

=\`cfcaYh\UbY ddVj -+0-!*!/6 H> H> .+-0

P]bm`!W\`cf]XY ddVj -+.5!*!.4 2.6 -+2. H>

=\`cfcYh\UbY ddVj -+0-!*!/6 H> H> H>

.)0*<ihUX]YbY ddVj -+2-!*!15 H> H> H>

Nf]W\`cfcZ`icfcaYh\UbY!!%@L?IH!..& ddVj -+/-!*!.6 H> 2-+3 -+1/

?h\Ubc`!%Yh\m`!U`Wc\c`& ddVj /0!*!//- 0// .5- 315

Nf]W\`cfchf]Z`icfcYh\UbY ddVj -+.2!*!.1 H> H> H>

/*dfcdUbc` ddVj 0+-!*!/6- H> 0+3 2+.

/*JfcdUbcbY ddVj -+5-!*!43 H> 03+2 .5

GYh\m`!Yh\m`!_YhcbY!%G?E&!%/*<ihUbcbY& ddVj 0+-!*!/6- H> H> 2+5

GYh\m`!]gcVihm`!_YhcbY ddVj 0+/!*!0-- H> H> H>

GYh\m`!Vihm`!_YhcbY!%G<E&!%/*BYlUbcbY& ddVj /+-!*!.6- H> H> H>

GYh\m`!h*Vihm`!Yh\Yf!%GN<?& ddVj -+/-!*!.6 H> H> H>

?h\m`!UWYhUhY ddVj /+/!*!/.- H> H> H>

.).*>]W\`cfcYh\m`YbY ddVj -+/2!*!/1 H> .+1. H>

W]g*.)/*>]W\`cfcYh\m`YbY ddVj -+.6!*!.5 ./0 .0+/ -+1/

hfUbg*.)/*>]W\`cfcYh\m`YbY ddVj -+/-!*!.6 0- H> H>

GYh\m`YbY!W\`cf]XY%>]W\`cfcaYh\UbY& ddVj -+5-!*!./- H> .+14 .+-3

=\`cfcZcfa ddVj -+.2!*!.1 H> .5+/ -+2/

=UfVcb!hYhfUW\`cf]XY ddVj -+0-!*!/6 H> H> H>=UfVcb!hYhfUW\`cf]XY ddVj -+0-! !/6 H> H> H>

.).*>]W\`cfcYh\UbY ddVj -+/-!*!.6 H> H> H>

.)/*>]W\`cfcYh\UbY ddVj -+/-!*!.6 H> H> H>

?h\m`YbY!X]Vfca]XY ddVj -+.4!*!.3 H> H> H>

.).).*Nf]W\`cfcYh\UbY ddVj -+0-!*!/6 H> 0+12 H>

.).)/*Nf]W\`cfcYh\UbY ddVj -+.2!*!.1 H> H> H>

.).)/)/*NYhfUW\`cfcYh\UbY ddVj -+/-!*!.6 H> H> H>

W]g*.)0*>]W\`cfcdfcdYbY ddVj -+.5!*!.4 H> H> H>

hfUbg*.)0*>]W\`cfcdfcdYbY ddVj -+.4!*!.3 H> H> H>

.)/*>]W\`cfcdfcdUbY ddVj -+1-!*!05 H> H> H>

<fcacaYh\UbY ddVj -+.5!*!.4 H> H> H>

<fcacZcfa ddVj -+/-!*!.6 H> H> H>

<fcacX]W\`cfcaYh\UbY ddVj -+/-!*!.6 H> H> H>

>]VfcacW\`cfcaYh\UbY ddVj -+/-!*!.6 H> H> H>

Nf]W\`cfcYh\m`YbY!%N=?& ddVj -+0-!*!/6 H> 5.+6 .+0/

NYhfUW\`cfcYh\m`YbY!%J=?& ddVj -+/-!*!.6 H> //. H>

<YbnYbY ddVj -+.5!*!.4 H> 2+.4 -+46

Nc`iYbY ddVj -+/-!*!5. H> 1+5- 0+62

?h\m`VYbnYbY ddVj -+/-!*!/4 H> -+42 -+6/

d(a*lm`YbY ddVj -+04!*!66 H> .+56 0+32

c*lm`YbY ddVj -+/-!*!.6 H> .+// .+34

MhmfYbY ddVj -+/-!*!.6 1/ H> -+04

1*Yh\m`hc`iYbY ddVj /+/!*!/.- H> H> H>

.)0)2*Nf]aYh\m`VYbnYbY ddVj .+6!*!15 H> 1+-2 H>

.)/)1*Nf]aYh\m`VYbnYbY ddVj -+2-!*!15 H> /+0. /+41

=\`cfcVYbnYbY ddVj -+/-!*!.6 H> H> H>dd

<Ybnm`!W\`cf]XY ddVj .+-!*!62 H> H> H>

.)0*>]W\`cfcVYbnYbY ddVj -+1-!*!05 H> H> H>

.)1*>]W\`cfcVYbnYbY ddVj -+1-!*!05 H> H> H>

.)/*>]W\`cfcVYbnYbY ddVj -+1-!*!05 H> H> H>

.)/)1*Nf]W\`cfcVYbnYbY ddVj /+-!*!.6- H> H> H>

BYlUW\`cfcVihUX]YbY ddVj 0+-!*!/6- H> H> H>

BYlUbY ddVj .+0!*!/6 .4)5-- .1/ H>

BYdhUbY ddVj -+0-!*!/6 .)64- .5. -+25

=mW`c\YlUbY ddVj -+/-!*!.6 1)6-- /.6 -+02

NYhfU\mXfcZifUb ddVj -+1-!*!05 H> H> 2+.1

.)1*>]clUbY ddVj /+-!*!.6- H> H> H>

Rm`YbY!%NchU`& ddVj -+3-!*!66 H> 0+.. 2+0.

P]bm`!Vfca]XY ddVj -+/-!*!.6 H> H> H>

JfcdYbY ddVj 0+6!*!/6 04. H> H>

/)/)1*Nf]aYh\m`dYbhUbY ddVj -+/-!*!.6 H> H> -+31

=UfVcb!X]gi`Z]XY ddVj -+2-!*!15 H> 1-+2 0+/.

P]bm`!UWYhUhY ddVj -+/-!*!.6 H> H> H>

HchYg7

.& LYgi`hg!UfY!Zfca!gUad`]b[!Wcad`YhYX!cb!MUhifXUm)!;i[igh!-0)!/-.0+

/& H>!*!Hch!>YhYWhYX)!`Ygg!h\Ub!h\Y!`]a]h!cZ!aYh\cX!XYhYWh]cb+

0& @cf!Zifh\Yf!]bZcfaUh]cb)!h\Y!fYUXYf!g\ci`X!fYZYf!hc!h\Y!`UVcfUhcfm!fYdcfh!]b!;ddYbX]l!;+
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J\UgY!CC!?M;!*!!LYX!>YYf!Gchcfg!M]hY

B]ghcf]W!QUghY!>]gdcgU`!M]hYg)!N\Y!=]hm!cZ!LYX!>YYf

mg/m³ ppm mg/m³ ppm mg/m³ ppm mg/m³ ppm

Nf]aYh\m`g]`m`!@`icf]XY *!* *!* H> H> H> H> H> H>

NYhfUaYh\m`g]`UbY -+---.-!*!-+--// -+---.!*!-+---3 H> H> H> H> H> H>

GYh\clmhf]aYh\m`g]`UbY -+--0/!*!-+-230 -+---4!*!-+-.0/ H> H> H> H> H> H>

?h\clmhf]aYh\m`g]`UbY -+--0.!*!-+-210 -+---3!*!-+-../ H> H> H> H> H> H>

Nf]aYh\m`g]`Ubc` *!* *!* -+-005 -+--6/ H> H> -+--65 -+--/4

Cgcdfcdclmhf]aYh\m`g]`UbY -+--.0!*!-+-//6 -+---/-!*!-+--1/ H> H> H> H> H> H>

Nf]aYh\clmaYh\m`!M]`UbY!" *!* *!* H> H> H> H> H> H>

BYlUaYh\m`!>]g]`clUbY!*!F/ -+---.-!*!-+--/. -+---.!*!-+---0 H> H> H> H> H> H>

Jfcdclmhf]aYh\m`g]`UbY -+--02!*!-+-3/. -+---3!*!-+-..2 H> H> H> H> H> H>

.*GYh\m`Vihclmhf]aYh\m`g]`UbY!' *!* *!* H> H> H> H> H> H>

<ihclmhf]aYh\m`g]`UbY!' *!* *!* H> H> H> H> H> H>

Nf]aYh\clmj]bm`!M]`UbY!" *!* *!* H> H> H> H> H> H>

BYlUaYh\m`!=mW`chf]g]`clUbY!*!>0 *!* *!* -+.6/4 -+-/./ -+-511 -+--60 -+-.13 -+--.3

IWhUaYh\m`!Nf]g]`clUbY!*!F0 -+---/!*!-+--1. -+---.!*!-+---1 H> H> H> H> H> H>

Nf]Yh\clmj]bm`!M]`UbY!" *!* *!* H> H> H> H> H> H>

N ] \ \ ` M]` " H> H> H> H> H> H>

Parameter 08/03/13

Detection Limit

Table 5D

Analytics Results - Soil Vapour - Siloxanes
VW-01 VW-02 VW-03

Nf]Yh\clmYh\m`!M]`UbY!" *!* *!* H> H> H> H> H> H>

IWhUaYh\m`!=mW`chYhfUg]`clUbY!*!>1 *!* *!* -+-406 -+--3. -+-/66 -+--/2 -+-/01 -+--.6

>YWUaYh\m`!NYhfUg]`clUbY!*!F1 -+---0!*!-+--20 -+---.!*!-+---1 H> H> H> H> H> H>

NYhfUYh\m`g]`]WUhY!" *!* *!* H> H> H> H> H> H>

>YWUaYh\m`!=mW`cdYbhUg]`clUbY!*!>2 *!* *!* -+-016 -+--/0 -+-0/. -+--/. -+-1/- -+--/5

>cXYWUaYh\m`!JYbhUg]`clUbY!*!F2 -+--0-!*!-+-2/5 -+---/!*!-+--01 H> H> H> H> H> H>

>cXYWUaYh\m`!=mW`c\YlUg]`clUbY!*!>3 -+-20. -+--/6 H> H> -+.121 -+--5- -+.2.0 -+--50

Mia *!* *!* -+32-0 -+-54- -+1.2/ -+-10/ -+/226 -+-.65

HchYg7

.& Mc]`!jUdcif!gUad`Yg!Wc``YWhYX!cb!MUhifXUm)!;i[igh!0)!/-.0+

/& H>!*!Hch!>YhYWhYX)!`Ygg!h\Ub!h\Y!`]a]h!cZ!aYh\cX!XYhYWh]cb+

0& *!*!Hc!jU`iY!YghUV`]g\YX!]b!h\Y!XYhYWh]cb!`]a]h+

1& PQ*-.!P8.-+-aF)!PQ*-/!P8/2aF)!PQ*-0!P8/--!aF)!k\YfY!P!]g!jc`iaY!cZ!U]f,[Ug!gUad`YX+

2& '!*!MYa]eiUb]h]hUh]jY!%fYgdcbgY!ZUWhcf!gYh!Uh!2&+

3& "!*!ObghUV`Y)!dccf!XYhYWhUV]`]hm)!WcaaYfW]U`!ghUbXUfXg!hYghYX+

4& @cf!Zifh\Yf!]bZcfaUh]cb)!h\Y!fYUXYf!g\ci`X!fYZYf!hc!h\Y!`UVcfUhcfm!fYdcfh!]b!;ddYbX]l!;+
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PROJECT:  Phase II Environmental Site Assessment BOREHOLE No.: MW-01
PROJECT No.: 12-435 DRILL TYPE: SS Auger
LOCATION: Red Deer Motors Site GROUND ELEVATION: 874.014 m
CLIENT:   The City of Red Deer COMPLETION DATE: 06/26/2013
Sample Type:                  Shelby Tube              Split Spoon          Core            Disturbed                    No Recovery

Backfill Type:                Bentonite                   Silica Sand         Grout         Pea Gravel                    Drill Cuttings              Bentonite : Sand

Notes: Groundwater Monitoring Well is ~ 6 m east of trees along Taylor Drive and ~7 m south of 32 Street, near the 
northwest corner of the site.
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0.0 Grass/loam - soft, silty, sandy, moist, olive. (~ 3 cm thick).
Sand (fill) - dense to compact,  silty, trace clay, damp, yellow.

Loam (fill) - compact, silty, sandy, trace clay, damp, dark olive.
1.0

Clay (fill) - firm, loamy, silty, trace fine rounded gravel, distinctive slough gas
odour, moist, dark olive.
wood debris at 1.8 m to 2.4 m.

2.0

No obvious waste material. J
3.0 Sand (fill) - compact to loose, silty, trace clay, mild hydrocarbon odour, moist, light olive.

becomes wet and trace silt at 3.8 m.
4.0

some gravel at 4.3 m.

Soil Description



PROJECT:  Phase II Environmental Site Assessment BOREHOLE No.: VW-01
PROJECT No.: 12-435 DRILL TYPE: SS Auger
LOCATION: Red Deer Motors Site GROUND ELEVATION: 874.194 m
CLIENT:  The City of Red Deer COMPLETION DATE: 06/26/2013
Sample Type:                  Shelby Tube              Split Spoon          Core            Disturbed                    No Recovery

Backfill Type:                Bentonite                   Silica Sand         Grout         Pea Gravel                    Drill Cuttings              Bentonite : Sand

Notes: Soil Vapour Well is ~ 2 m east of MW-01, near the northwest corner of the site.
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0.0 Grass (~ 3 cm thick).
Sand (fill) - compact, silty, clayey, damp, light olive brown.

becomes dark olive and loamy at 0.8 m.
1.0

Silt (fill) - firm, clayey, moist, dark olive.

2.0
wood fragments at 2.3 m.

3.0 mild hydrocarbon odour at 3 m.

End of hole at 3.5 m.
25 mm diameter 30 cm length 020 PVC screen.

4.0 Aboveground lockable steel casing set in concrete.

Soil Description



PROJECT:  Phase II Environmental Site Assessment BOREHOLE No.: VW-02
PROJECT No.: 12-435 DRILL TYPE: SS Auger
LOCATION: Red Deer Motors Site GROUND ELEVATION: 877.321 m
CLIENT:  The City of Red Deer COMPLETION DATE: 06/26/2013
Sample Type:                  Shelby Tube              Split Spoon          Core            Disturbed                    No Recovery

Backfill Type:                Bentonite                   Silica Sand         Grout         Pea Gravel                    Drill Cuttings              Bentonite : Sand

Notes: Soil Vapour Well is located on the southeast side of the site.
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0.0 Grass (~ 3 cm thick).
Sand (fill) - loose, trace silt, trace loam, trace clay, damp, light olive brown.
trace rootlets to 1.2 m

trace plastic bags at 0.9 m to 1.1 m.
1.0

Clay (fill) - stiff, silty, trace sand, moist, light olive.

2.0

No obvious waste material.
3.0 Sand (fill) - compact, silty, moist, light olive.

trace coal at 3 m.

4.0 trace gravel at 4 m.

becomes loose at 4.6 m

Soil Description



PROJECT:  Phase II Environmental Site Assessment BOREHOLE No.: VW-03
PROJECT No.: 12-435 DRILL TYPE: SS Auger
LOCATION: Red Deer Motors Site GROUND ELEVATION: 877.316 m
CLIENT:  The City of Red Deer COMPLETION DATE: 06/27/2013
Sample Type:                  Shelby Tube              Split Spoon          Core            Disturbed                    No Recovery

Backfill Type:                Bentonite                   Silica Sand         Grout         Pea Gravel                    Drill Cuttings              Bentonite : Sand

Notes: Soil Vapour Well is near the northeast corner of the site.
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0.0 Grass. (~ 3 cm thick).
Clay (fill) - firm to stiff, silty, moist, olive.

trace plastic bags at 0.9 m.
1.0

2.0 trace coal at 2.1 m.

trace gravel at 2.6 m.

3.0 No obvious waste material.

4.0 becomes wet at 4 m.

Soil Description



TOPSOIL - organics, roots, dry, black

WASTE - sandy clay, some gravel, dry, wires, bags, plastic, glass, strong odour

CLAY - sandy, damp, brown and black

END OF BOREHOLE   (4.0 metres)
   Vapour well installed to 4.0 metres
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Project: Red Deer Motors Vapour Probe Installation

Location: Red Deer Motors

Red Deer, Alberta

Project No: SWM.SWOP04071-02.008

UTM: 307648 E; 5792585 N; Z 12
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Borehole No: 22VW04

ENVIRONMENTAL SWM-SWOP04071-02.GPJ EBA.GDT 22-5-2
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Completion Depth: 4 m

Start Date: 2021 May 4

Completion Date: 2021 May 4

Page 1 of 1

Contractor: CP Drilling

Equipment Type: Truck mounted

Logged By: MR

Reviewed By: FH

Notes and
Comments VW
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