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EXECUTIVE SUMMARY 
The City of Red Deer (The City) retained Tetra Tech Canada Inc. (Tetra Tech) to conduct the 2025 groundwater, 
surface water, and vapour monitoring program at a former landfill known as the Red Deer Motors (RDM) historical 
waste disposal site (the Site). The Site is located at Plan 0020018, Block 2, Lot 6 MR and Plan 9422275, Block 0, 
Lot 7 MR within the southeast quarter of Section 08-38-27 W4M. 

The objectives of the 2025 monitoring program included: 

 Assessing the environmental condition of the Site; 

 Evaluating potential impacts on the environment and adjacent receptors related to the Site’s former use as a 
landfill; and 

 Providing recommendations for risk management activities. 

Tetra Tech’s scope of work for the 2025 monitoring and sampling program at the Site included: an annual site 
walkover; conducting annual soil vapour monitoring at on-site soil vapour monitoring wells; annual sampling at 
on-site soil vapour monitoring wells for soil vapour; surface water sampling of Waskasoo Creek; updating the hazard 
quotients; reviewing and updating previous recommendations for the Site; and preparing an annual report.  

Surface water samples were collected at three locations along Waskasoo Creek: upstream (SW-02), 
cross-gradient/downstream (SW-01), and downstream (SW-03) of the Site in October 2025. The current vapour 
monitoring network consists of three vapour monitoring wells (24VW-01, VW-02, and 25VW-04). Soil vapour 
samples were collected and analyzed in December 2025. The analytical surface water parameters included pH, 
electrical conductivity (EC), major ions, total dissolved solids (TDS), nutrients, metals (total for surface water), 
benzene, toluene, ethylbenzene, and xylenes (BTEX), petroleum hydrocarbon (PHC) fractions F1 and F2, and 
volatile organic compounds (VOCs). The analytical vapour parameters included the matrix gases oxygen, carbon 
dioxide, methane, and nitrogen, as well as VOCs, BTEX, and PHCs. 

Based upon the results of the groundwater, surface water, and soil vapour monitoring and sampling programs 
conducted in 2025 and previous years, Tetra Tech has developed the following conclusions: 

 In accordance with the scope of work, Tetra Tech did not conduct groundwater monitoring or sampling in 2025. 
Groundwater monitoring is being completed on a reduced frequency basis, with the next event recommended 
for 2026. The groundwater flow direction inferred from contoured groundwater elevations during the most recent 
groundwater monitoring event (September 2024) was to the northwest towards Waskasoo Creek, with an 
average horizontal hydraulic gradient of approximately 0.04 m/m, consistent with previous findings.  

 Landfill gas (LFG) is present within the waste footprint of the Site, similar to previous results: 

− Soil vapour wells 24VW-01 and 25VW-04 were re-installed following integrity issues, in September 2024 
and January 2025, respectively. In December 2025, methane concentrations were non-detect at VW-02, 
9.3% by volume at 24VW-01 (within the explosive range for methane of 5% for the lower explosive limit 
[LEL] to 15% for the upper explosive limit [UEL]), and 35.4% by volume at 25VW-04 (above the UEL). 
Following low methane concentrations measured during the previous monitoring event (0.7% by volume at 
25VW-04 and 0.5% by volume at 24VW-01), methane concentrations in December 2025 at the new wells 
had returned to levels more consistent with what has historically been measured at these locations. 
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− BTEX and PHC fractions F1 and F2 were detected at concentrations below the soil vapour screening 
criteria, and no analytical exceedances were identified at VW-02. The Aliphatics (>C8-C10) concentration at 
24VW-01 (74,300 µg/m3) exceeded the soil vapour screening criteria and increased in December 2025 
relative to December 2024. Hexane and methane concentrations at 24VW-01 were also higher in 
December 2025 than in 2024. As 24VW-01 was re-installed in September 2024, the 2025 results are 
considered to be more consistent with historical vapour conditions measured at this location. Benzene was 
not detected at 24VW-01 in December 2025; however, the reporting limit exceeded the screening criteria; 
therefore, the non-detect analytical result does not rule out the presence of benzene at a concentration 
above the screening criteria, similar to the exceedance recorded in 2024. Hexane (32,800 µg/m3) and 
vinyl chloride (1,390 µg/m3) exceeded the soil vapour screening criteria at 24VW-01, and 
dichlorodifluoromethane (8,310 µg/m3) exceeded the soil vapour screening criteria at 25VW-04. Aromatic 
PHC sub-fractions were not detected at 25VW-04 in December 2025. 

− The soil vapour sample collected from 24VW-01 exceeded the cumulative cancer risk target of 1.0 x 10-5 
and the cumulative hazard quotient target of 1.0. In 2025, the 24VW-01 cumulative cancer risk was  
2.0 x 10-4 (primarily driven by vinyl chloride), and the cumulative hazard quotient was 3.9. The cumulative 
hazard quotient at 25VW-04 was 4.0 (primarily driven by dichlorodifluoromethane and trichloroethene), 
which also exceeded the target hazard level. Results for VW-02, the closest soil vapour well to the 
commercial building to the east, were within the target risk and hazard levels. 

− Approximately 30 cm of free-phase hydrocarbons (free product) with an odour of motor oil was observed 
at the bottom of soil vapour well 25VW-04 in December 2025. The well was installed in January 2025 and 
screened within clay and waste/fill. There was nothing to indicate the presence of hydrocarbons at that 
time. When 25VW-04 was sampled in February 2025, 1 cm to 2 cm of free product was observed at the 
bottom of the well The closed landfill was in operation in the late 1960s, at a time when disposing of used 
motor oil in municipal landfills and within holes dug in the ground on private properties may have been more 
prevalent. In addition, the screened interval for 25VW-04 is 1.0 mbg to 2.5 mbg, which is relatively shallow, 
and the oil may have been introduced via the surface in the area, subsequent to the closure of the landfill. 
Consequently, the source of the oil is not clear, but it has not been identified in other on-site boreholes or 
wells, including VW-04, which 25VW-04 replaced. The presence and depth of oil in the well will continue to 
be monitored, as its presence can interfere with soil vapour monitoring and LFG sampling. 

Waskasoo Creek is considered a receptor of any groundwater passing through the Site. Surface water analytical 
results in 2025 along Waskasoo Creek suggest that the surface water quality has not been impacted by groundwater 
from the Site as most concentrations were higher upstream than downstream.  

No exposed waste, odours, or standing water were observed during the 2025 site walkover. Uneven ground was 
suspected; however, visibility of the ground surface was limited due to long grass and vegetation cover. 

The results of the 2025 soil vapour monitoring program, in combination with historical groundwater monitoring 
results, indicate there are impacts to groundwater and that vapours are being generated from the buried waste 
remaining in place at RDM. Therefore, ongoing risk management is required, including ongoing monitoring and 
administrative controls. 

The following recommendations are made according to these risk management elements. 

Ongoing Monitoring: 

 Based on the thin soil cover identified in the earlier work by Tiamat Environmental Consultants Ltd. (Tiamat), 
continue to conduct an annual basic site walkover when there is no snow cover to document any vegetation 
die-off and exposed soils, which may lead to potential erosion, cracking, and/or exposed wastes. This 
information may be used to evaluate whether vegetation cover improvements or potential repairs to the cap are 



 2025 GROUNDWATER AND SOIL VAPOUR MONITORING REPORT - RED DEER MOTORS 
 FILE: 704-SWM.SWOP04071-05.004 | APRIL 28, 2026 | ISSUED FOR USE 
 
 

 iii 
 
 
2025 Groundwater and Soil Vapour Monitoring Report - Red Deer Motors.docx 

necessary. During the site walkover, the condition of monitoring wells and soil vapour wells should also be 
verified. 

 Conduct annual surface water sampling of Waskasoo Creek both upstream and downstream of the Site to 
assess potential impacts from leachate-impacted groundwater entering the creek from the Site. This sampling 
will be done in conjunction with the Red Deer College monitoring and sampling program and applied to the 
RDM site. The surface water sample is to be analyzed for pH, EC, routine water chemistry parameters, 
ammonia, total metals, BTEX, and PHC fractions F1 and F2 and VOCs.  

 Water levels at all accessible monitoring wells should continue to be monitored periodically to confirm the 
groundwater flow pattern. Three of the wells (MW-01, MW-04A, and MW-05) should continue to be sampled on 
a reduced frequency basis for routine groundwater chemistry parameters, including ammonia, dissolved metals, 
BTEX, PHC fractions F1 and F2, and VOCs. 

 Continue annual monitoring at vapour wells 24VW-01, VW-02, and 25VW-04, including measurement of 
headspace pressures and LFG concentrations. Consideration may be given to completing monitoring during 
warmer months (summer or early fall), when LFG generation and vapour migration may be more active, to 
better assess potential peak conditions. 

 Continued annual vapour monitoring is considered warranted to confirm conditions. The suggested monitoring 
schedule includes measurements of headspace pressures and LFG concentrations in the three site vapour 
wells 24VW-01, VW-02, and 25VW-04. Headspace vapour monitoring at the groundwater monitoring wells is 
considered to be of limited value and is not included in the proposed monitoring program. 

 Based on the results of the soil vapour sample from 24VW-01 and 25VW-04, there is a potential vapour intrusion 
risk in the northwest and northeast portions of the Site and continued soil vapour sampling of 24VW-01 and 
25VW-04 is recommended. 

 During the next monitoring event, the depth to product in 25VW-04 should be measured and documented to 
confirm the thickness and persistence of the oil present in the standpipe. The product should then be removed, 
to the extent practicable, using an oil-absorbent sock sized for a monitoring well, appropriate for recovery of the 
observed product. The well condition should then be re-evaluated after the removal of two socks, allowing the 
assessment of the presence of oil. It may be necessary to re-site the well. 

 Based on the above, the following monitoring program is proposed.  

Table E-1: Proposed Site Condition, Surface Water, Groundwater, and Vapour Monitoring 
Program 

Activity 2026 2027 2028 2029 2030 
Annual (Summer) Site Walkover X X X X X 
Annual (Summer) Surface Water Sampling of Waskasoo Creek 
(Up-gradient and Down-gradient) X X X X X 

Annual (Summer) Groundwater Monitoring of Water Levels at All 
Accessible Monitoring Wells and Sampling of Three Monitoring Wells  
(MW-01, MW-04A, and MW-05) 

X   X  

Annual (Winter) Vapour Monitoring at 24VW-01, VW-02, and 25VW-04 and 
Vapour Sampling at 24VW-01 and 25VW-04 X X X X X 

Notes: 
The proposed monitoring program is to be reviewed on an annual basis as new information becomes available. 
 



2025 GROUNDWATER AND SOIL VAPOUR MONITORING REPORT - RED DEER MOTORS 
FILE: 704-SWM.SWOP04071-05.004 | APRIL 28, 2026 | ISSUED FOR USE 
 

 iv 
 
 
2025 Groundwater and Soil Vapour Monitoring Report - Red Deer Motors.docx 

Administrative Actions: 

 Utilize the revised generic mitigative measures as a guide when evaluating applications for sensitive 
development within the setback. 

 Ensure that the Site is clearly identified within The City’s Zoning Bylaw 3357/2024 and appropriate 
administrative requirements are met for the Site in accordance with City policies and Provincial Regulations. 
If changes to the land use are identified, recommend measures be taken to protect users. 

 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 corner of 32nd Street and Taylor Drive. Future activities in this 
vicinity (e.g., utility work, repairs, paving) 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. 

 The City should review the Site condition 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 2025 groundwater, 
surface water, and vapour monitoring program at a former landfill known as the Red Deer Motors (RDM) historical 
waste disposal site (the Site). The Site is located at Plan 0020018, Block 2, Lot 6 MR and Plan 9422275, Block 0, 
Lot 7 MR within the southeast quarter of Section 08-38-27 W4M. 

The objectives of the monitoring program are: 

 To assess the environmental condition of the Site; 

 Evaluate potential impacts on the environment and adjacent receptors related to the Site’s former use as a 
landfill; and 

 Provide recommendations for risk management activities. 

The scope for 2025 presented in Section 1.1 was based on recommendations from Tetra Tech’s 2024 groundwater 
and soil vapour monitoring and sampling program conducted at the Site. Those results were presented and 
discussed in the 2024 Groundwater and Soil Vapour Monitoring Report – Red Deer Motors Site (Tetra Tech 2025).  

The field components of the monitoring program were completed using Tetra Tech’s detailed work plans 
encompassing the scope of work outlined in Section 1.1 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 Scope of Work 
Based on the 2024 findings and recommendations, the work conducted in 2025 included the following: 

 Annual vapour monitoring events, including measuring headspace vapours and groundwater levels within each 
vapour monitoring well and observing monitoring well integrity.  

 Annual vapour monitoring and sampling in December 2025, including measurement of headspace vapours and 
groundwater levels within each vapour monitoring well and observing vapour well integrity, and collecting 
vapour samples from 24VW-01, VW-02, and 25VW-04 into Summa canisters for analysis. 

 Annual surface water sampling in October 2025 from upstream (SW-02), cross-gradient/downstream (SW-01), 
and downstream (SW-03) locations on Waskasoo Creek, measuring field parameters at the time of sampling. 
Sampling was intended to assess potential impacts from the Site on Waskasoo Creek. 

 Collection of one duplicate surface water sample for quality assurance/quality control (QA/QC) purposes. 

 Monitoring well repairs, as required. 

 Completion of a site walkover during each monitoring event to evaluate the cover for potential erosion, cracking, 
and/or exposed wastes. 

 Preparation of an annual report summarizing the field activities, interpreting the groundwater, surface water, 
and soil vapour analytical results and providing recommendations for future monitoring activities at the Site. 
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2.0 BACKGROUND INFORMATION 

2.1 General Information 
The Site is located within SE 08-38-27 W4M, at Plan 0020018, Block 2, Lot 6 MR and Plan 9422275, Block 0, 
Lot 7 MR. The Site location is shown on Figure 1. The Site is zoned A2 – Environmental Preservation Zone and is 
across Taylor Drive from Red Deer Polytechnic. The Site is located immediately east of Waskasoo Creek, south of 
32nd Street and south and west of commercial buildings. A 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 prepared by Tiamat Environmental Consultants Ltd. 
(Tiamat; 2014) using the wells previously installed at the Site in 2013 are included in Appendix C. Borehole logs 
from 2013, 2021, 2024, and 2025 are included in Appendix F. 

2.2 Conceptual Site Model Summary 
The selection of comparative guidelines is based on the conceptual site model (CSM) first described in the 
2021 Groundwater and Soil Vapour Monitoring Report (Tetra Tech 2022a) and updated in the 2024 Groundwater 
and Soil Vapour Monitoring Report (Tetra Tech 2025). The CSM outlines the rationale for the selection of applicable 
exposure pathways and receptors at the Site, based on guidance from the Alberta Tier 1 Soil and Groundwater 
Remediation Guidelines (Alberta Environment and Protected Areas [AEPA] 2024). The CSM 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 contaminants of potential concern (COPCs) identified in earlier investigations. 

 Description of known and reported historical releases, including locations and status of any subsequent 
environmental site assessments (ESAs) and remediation. 

 Identification of applicable exposure pathways and receptors.  

The following table (Table 2-1) presents a summary of the relevant receptors and exposure pathways identified in 
the CSM. 

Table 2-1: Summary of Conceptual Site Model 
Release 

Mechanism COPC Migration Pathway Potential Receptor 

Leachate 
infiltration into 
foundation soils or 
seepage through 
cover. 

Inorganic parameters and 
nutrients, metals, petroleum 
hydrocarbons (PHCs), benzene, 
toluene, ethylbenzene, and 
xylenes (BTEX), volatile organic 
compounds (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 
via water wells; migration to 
Waskasoo Creek via 
groundwater or surface seeps. 

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

Nutrient and energy cycling. Microbial functioning of the soil. 

Landfill gas (LFG) 
emissions. 

VOCs, methane, BTEX, PHC 
fractions, and siloxanes. 

Vapour inhalation; vapour 
intrusion to confined spaces. 

Human users of the parkland; 
inhabitants of buildings near the 
parkland; workers in 
excavations/trenches. 
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2.2.1 Data Evaluation 
To establish the appropriate guidelines for the Site, residential land use criteria were used. The receptors were 
determined by a combination of the degree of potential exposure, the exposure pathway, and the contaminants of 
concern. Human receptor exposures applicable to the Site include the direct soil contact, FAL, and inhalation 
pathways. The ecological receptor exposures applicable to the Site include direct soil contact and nutrient and 
energy cycling. Through previous investigations, Tetra Tech has determined that the dominant soil stratigraphy 
governing potential contaminant transport at the Site is coarse grained. 

As recommended by AEPA, the soil vapour results obtained during the investigation were compared to generic soil 
vapour criteria developed from information contained in the Tier 1 Guidelines as well as documents by the Canadian 
Council of Ministers of the Environment (CCME; 2014), Health Canada (2021), and the United States Environmental 
Protection Agency (US EPA; 2024). To determine the appropriate guidelines for comparison against the vapour 
sampling results, indoor air risks were calculated, and methane explosive risks were evaluated.  

Based on the CSM, the most applicable guidelines for groundwater, surface water, and vapour results for the Site 
included the following: 

 Groundwater concentrations at the Site were compared to the Tier 1 Guidelines (AEPA 2024a) under residential 
and parkland land uses for coarse-grained soils with the FAL pathway included. 

 Surface water analytical results were compared to the most conservative values for the protection of FAL as 
set out in the Alberta Environment and Parks (AEP) document Environmental Quality Guidelines for Alberta 
Surface Waters (AEP 2018). Surface water quality results for 2021, 2022, 2024, and the 2025 sampling event, 
are included in Table 3. 

 Soil vapour analytical results were compared to soil vapour screening criteria under residential land use for both 
slab-on-grade and basement for coarse-grained soils, developed from the CCME document A Protocol for the 
Derivation of Soil Vapour Quality Guidelines for Protection of Human Exposures Via Inhalation of Vapours 
(CCME 2014). Soil vapour screening criteria for vapour intrusion into indoor air spaces were updated as of 
2024, using current toxicity reference values (TRVs) from Health Canada (2021) and the US EPA (2024). 

 Cumulative target risk and hazard levels for the hazard quotient evaluation were determined in accordance with 
Alberta Tier 2 Soil and Groundwater Remediation Guidelines (Tier 2; AEPA 2024b). For carcinogens, the target 
risk level is 1 x 10-5, as this value is considered by Health Canada to represent a negligible risk. This risk level 
applies to both individual compounds and a summation (i.e., cumulative) of individual compounds risks. For 
non-carcinogens, a cumulative target hazard level of 1.0 is used as potential exposures that result in cumulative 
hazard indices equal to or less than 1.0 signify negligible potential for adverse health effects. For individual 
compounds, a hazard index of 0.2 was used. Each sampling location was screened individually for every 
chemical detected, and the results evaluated relative to both individual and cumulative risks and hazard levels. 
For some compounds, both carcinogenic and non-carcinogenic effects required calculation. 

2.3 Monitoring Well Network 
The 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-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. 

The current vapour monitoring network consists of three vapour monitoring wells (24VW-01, VW-02, and 25VW-04). 
The original vapour monitoring wells (VW-01, VW-02, and VW-03) were installed in 2013 as part of the 
Phase II ESA. Vapour well VW-03, which was located at the northeast corner of the Site, was likely destroyed during 
the development of the parking lot on the property directly east of the Site. Vapour well VW-01 was re-installed as 
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24VW-01 in 2024, and VW-04 was re-installed as 25VW-04 in January 2025 after it was found to have been 
destroyed as of the 2024 monitoring event. 

Surface water locations along Waskasoo Creek were sampled upstream (SW-02), cross-gradient/downstream 
(SW-01), and downstream (SW-03) of the Site. SW-03 was added for the 2025 monitoring event approximately 
100 m downstream of SW-01 to provide additional downstream characterization beyond the Site boundary. 

Groundwater and soil vapour monitoring well locations, and surface water sampling locations, are shown on 
Figure 2. Borehole logs for both groundwater and soil vapour monitoring wells are presented in Appendix F. 

3.0 FIELD MONITORING AND SAMPLING METHODOLOGY 

A discussion of the methods used for the fieldwork and laboratory testing is presented in the following sections. 

3.1 Groundwater Monitoring and Sampling 
In 2025, Tetra Tech did not conduct groundwater monitoring or sampling, in accordance with the scope of work 
detailed in Section 1.1. Groundwater monitoring is being completed on a reduced frequency basis, with the next 
event recommended for 2026. 

3.2 Surface Water Sampling  
Tetra Tech conducted surface water sampling on October 16, 2025, at Waskasoo Creek.  

Surface water samples were collected at three locations along Waskasoo Creek: upstream (SW-02), 
cross-gradient/downstream (SW-01), and downstream (SW-03) of the Site. Surface water sampling locations are 
presented on Figure 2. 

The methodology for surface water sampling included the following: 

 Flow and water level of Waskasoo Creek were observed 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. 

 Samples were collected 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, electrical conductivity (EC), and temperature at the time of sampling. 

 A duplicate sample was collected from SW-01 during the surface water sampling event for QA/QC purposes. 

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

3.2.1 Surface Water Analytical Program 
The analytical program for the surface water sampling locations is summarized below: 

 Routine water chemistry. 
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 Ammonia.  

 Total metals. 

 BTEX and PHC fractions F1 and F2. 

 VOCs. 

3.3 Vapour Field Program 
Tetra Tech conducted soil vapour monitoring and sampling on December 3, 2025, from the soil vapour wells. 

Vapour monitoring at the vapour probes consisted of measuring and recording soil gas pressure and composition 
(methane, carbon dioxide, oxygen, hydrogen sulphide, and balance gas) on a percent volumetric basis. The 
groundwater level was measured to confirm whether water was present above the screened interval in the wells, 
which could potentially blind them.  

Soil vapour well VW-01, located within the northwest corner of the Site near monitoring well MW-01, was considered 
to have been compromised, the casing possibly having been damaged by frost heave, allowing the ingress of 
surface water. On September 4, 2024, Tetra Tech re-installed the well, renamed as 24VW-01, to a depth of 3.5 m 
with a 0.3 m screen interval.  

Soil vapour well VW-03, located at the northeast corner of the Site, was likely destroyed during the parking lot 
development east of the Site and was replaced by VW-04 in 2021. VW-04 was placed further south, close to MW-02 
and MW-03 (Figure 2), to monitor the presence of LFG in the area proximate to the buildings on the commercial 
properties to the east of the Site. Well VW-04 was re-installed on December 8, 2022, as it was found to have been 
blinded—that is, the screen was below the shallow water table. On December 3, 2024, during the monitoring event, 
VW-04 was found to be unserviceable as the cap and protective cover were missing, and the well had been partially 
filled with soil. On January 15, 2025, Tetra Tech re-installed VW-04, renamed as 25VW-04, to a depth of 2.50 m 
below grade with a 1.50 m screen interval. 

Soil vapour well VW-02 is located in the southeastern portion of the Site and it is the closest soil vapour well to the 
commercial building to the east. It was installed in this location to monitor LFG that may migrate toward the nearby 
commercial and residential buildings, as well as due to the presence of a buried stormwater line in the area. 

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. The soil vapour probes were purged directly 
with a CES-Landtec GEM 5000 (GEM) LFG analyzer. 

After purging, gas composition measurements were recorded using the GEM LFG analyzer. After recording soil gas 
concentrations (methane, carbon dioxide, oxygen, hydrogen sulphide, and balance gas) on a percent volumetric 
basis, the probe/well depths and water levels (if present) were measured and recorded to confirm the water level 
within the probe was beneath the screen portion of the soil gas well (i.e., the well 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 of 2% of helium concentration, the connections were tightened, and the leak test was conducted 
again.  
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Sampling of the soil vapour wells was based on the methodology of the CCME sampling guidelines (CCME 2016a; 
2016b), and is summarized as follows: 

 Prior to collecting the soil vapour well samples, the well was purged of three well volumes of air, 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 well 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 and starting pressure were recorded on the sample tag. 

 When sampling was complete, the valve was closed, and the flow controller was removed. The end time and 
final pressure were 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 documentation. 

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

The vapour samples were transferred to ALS for chemical analyses. 

3.3.1 Vapour Well Analytical Program 
The analytical program for soil vapour is summarized below: 

 VOCs. 

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

 BTEX and PHCs. 

 Naphthalene. 

3.3.2 Site Walkover 
A site walkover was conducted on October 16, 2025, to review the integrity of the surface material to evaluate for 
potential erosion, settlement, cracking, and/or exposed wastes. 
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4.0 RESULTS AND DISCUSSION 

This section presents the results of the fieldwork conducted in 2025 at the Site and discussions of these results. 

4.1 Groundwater Well Headspace Monitoring 
In 2025, Tetra Tech did not conduct groundwater monitoring or sampling, in accordance with the scope of work 
detailed in Section 1.1. Groundwater monitoring is being completed on a reduced-frequency basis, with the next 
event recommended for 2026. 

Historical methane headspace concentrations measured at the groundwater monitoring wells during previous 
monitoring events are presented in Table 1. 

4.2 Groundwater Elevations 
In 2025, Tetra Tech did not conduct groundwater monitoring, in accordance with the scope of work detailed in 
Section 1.1. Groundwater monitoring is being completed on a reduced-frequency basis, with the next event 
recommended for 2026. 

Historical measured groundwater levels and calculated groundwater elevations from previous monitoring events 
are presented in Table 1. The groundwater elevations and interpreted contours from the most recent groundwater 
monitoring event (September 2024) are shown on Figure 4. The inferred groundwater flow direction in 
September 2024 was to the northwest towards Waskasoo Creek, consistent with historical results, and the average 
horizontal gradient was approximately 0.04 m/m (Tetra Tech 2025). 

4.3 Groundwater Field Parameters 
In 2025, Tetra Tech did not conduct groundwater sampling, in accordance with the scope of work detailed in 
Section 1.1. Groundwater monitoring is being completed on a reduced-frequency basis, with the next event 
recommended for 2026. 

Historical field measurements for temperature, pH, and EC collected at the groundwater monitoring wells during 
previous monitoring events are presented in Table 2. 

4.4 Groundwater Analytical Results 
In 2025, Tetra Tech did not conduct groundwater sampling, in accordance with the scope of work detailed in 
Section 1.1. Groundwater monitoring is being completed on a reduced-frequency basis, with the next event 
recommended for 2026. 

Groundwater analytical results from the most recent groundwater monitoring event (September 2024), along with 
previous results available for review, are summarized in Table 2 and Table 3. Historical analytical tables, reproduced 
from the Tiamat Phase II Environmental Site Assessment (2014) are included in Appendix E. 

The groundwater analytical data for 2024 is summarized in Table 2. The 2024 laboratory analytical reports are 
included in Appendix D and historical analytical tables, reproduced from the Tiamat Phase II Environmental Site 
Assessment (2014) are included in Appendix E. 



2025 GROUNDWATER AND SOIL VAPOUR MONITORING REPORT - RED DEER MOTORS 
FILE: 704-SWM.SWOP04071-05.004 | APRIL 28, 2026 | ISSUED FOR USE 
 

 8 
 
 
2025 Groundwater and Soil Vapour Monitoring Report - Red Deer Motors.docx 

4.5 Site Walkover 
A site walkover was conducted on October 16, 2025, to review the integrity of the surface material and evaluate for 
potential erosion, cracking, and/or exposed wastes. The Site was observed to have long grass and vegetation 
cover. Uneven ground is suspected; however, the visibility of the ground surface was limited due to the vegetation. 
The Site slopes west toward Waskasoo Creek, with a steep slope near the creek. Scattered garbage was observed 
across the Site. No exposed waste, odours, or standing water were observed. 

4.6 Surface Water Field Parameters and Analytical Results 
The 2025 surface water field parameters and analytical data are presented in Table 3. The 2025 laboratory 
analytical reports are included in Appendix E. 

Surface water field parameters were as follows: 

 Temperatures were 9.47°C (SW-02), 10.43°C (SW-01), and 5.91°C (SW-03). 

 The pH values were 7.98 (SW-02), 7.94 (SW-01), and 8.25 (SW-03). Field pH measurements were lower than 
the laboratory pH at all three monitoring locations.  

 EC measurements were 905 µS/cm (SW-01), 928 µS/cm (SW-02), and 807 µS/cm (SW-03). Field EC results 
were higher than the laboratory measured EC results at all three monitoring locations. 

Chloride concentrations at the upstream (SW-02) and cross-gradient/downstream (SW-01) and downstream 
(SW-03) surface water locations were below the Tier 1 Guideline of 120 mg/L. Marginal exceedances have been 
observed at SW-02 and SW-01 during previous monitoring events. It is not uncommon to have elevated chloride 
concentrations in an urban setting due to the use of road salt and other anthropogenic sources.  

Low concentrations of nitrate and nitrite were detected at SW-01, SW-02, and SW-03, and concentrations were 
below the Tier 1 Guideline at all three locations. 

Alkalinity exceeded the Tier 1 Guideline of 20 mg/L at SW-01, SW-02, and SW-03 in 2025, consistent with previous 
sampling events. This is consistent with typically hard water conditions in Alberta. 

Total aluminum, iron, and zinc concentrations exceeded their respective Tier 1 Guidelines of 0.05 mg/L, 0.3 mg/L, 
and 0.03 mg/L. Aluminum exceeded the Tier 1 Guideline at SW-02 and SW-03, iron exceeded the Tier 1 Guideline 
at SW-01, SW-02, and SW-03, and zinc exceeded the Tier 1 Guideline at SW-02. For aluminum and iron, this is 
consistent with previous results. Aluminum and iron are naturally present in clay, and the measured concentrations 
may be related to suspended solids present in the total metals samples. Exceedances were also observed at the 
upstream location, and the zinc exceedance was limited to the upstream location, suggesting metals concentrations 
were not originating from the Site. 

BTEX, PHC fractions F1 and F2, and VOCs were less than the analytical detection limits at all three surface water 
sampling locations. This is consistent with previous results. 

Surface water analytical results for samples collected in 2025 from upstream and downstream locations along 
Waskasoo Creek suggest that water quality is similar upstream and downstream of the Site, and the measured 
concentrations do not indicate impacts from the buried waste onsite. 
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4.7 Soil Vapour Monitoring Results 
The 2025 and historical soil vapour monitoring results are presented in Table 5, and all vapour wells were able to 
be monitored during the December 2025 monitoring event. 

Pressures at all vapour wells were negligible during the December 2025 monitoring events. 

Methane concentrations were measured using a GEM LFG analyzer at the soil vapour wells in December 2025, 
with methane below the instrument detection limit (non-detect) at VW-02. The methane concentration at 24VW-01 
was 9.3%, which is within the explosive range for methane (5% lower explosive limit [LEL] to 15% upper explosive 
limit [UEL]), and at 25VW-04 was 35.4%, which is above the UEL. Carbon dioxide and oxygen were 20% and 0.4% 
at 24VW-01, 0.7% and 22.3% at VW-02, and 24.6% and 0.7% at 25VW-04. Wells 24VW-01 and 25VW-04 are 
located within the waste footprint. Overall, methane concentrations in December 2025 were consistent with previous 
results. 

Following low methane concentrations measured during the previous monitoring event (0.7% by volume at 
25VW-04 and 0.5% by volume at 24VW-01), methane concentrations in December 2025 returned to levels more 
consistent with what has historically been measured at these locations. 

During the December 2025 monitoring event, oil continued to be observed at the bottom of soil vapour well 
25VW-04, with approximately 30 cm of oil and an engine oil odour. The presence of oil may interfere with soil vapour 
measurements. This occurrence should continue to be monitored, as the presence of free product may interfere 
with soil vapour measurements. 

4.8 Soil Vapour Analytical Results 
Table 6 summarizes the soil vapour analytical results collected in December 2025 from 24VW-01, VW-02, and 
25VW-04, along with historical analytical results, and compares them to the generic soil vapour screening criteria 
calculated using information from Tier 1 (AEPA 2024a), Health Canada (2021), US EPA (2024), and CCME (2014). 
The 2025 laboratory analytical report is 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. Petroleum hydrocarbon fractions F1 and F2 were detected at 
concentrations below the soil vapour screening criteria. BTEX were detected at low concentrations, and no 
analytical exceedances were identified at VW-02. The Aliphatics (>C8-C10) concentration at 24VW-01 
(74,300 µg/m3) exceeded the soil vapour screening criteria and increased in December 2025 relative to 
December 2024. Hexane and methane concentrations at 24VW-01 were also higher in December 2025 than in 
2024. As 24VW-01 was re-installed in September 2024, the 2025 results are considered to be more consistent with 
historical vapour conditions measured at this location. Benzene was not detected at 24VW-01 in December 2025; 
however, the reporting limit exceeded the screening criteria; therefore, the non-detect analytical result does not rule 
out the presence of benzene at a concentration above the screening criteria, similar to the exceedance recorded in 
2024. 

Naphthalene was not detected in the December 2025 soil vapour samples, and the reporting limits were below the 
screening criteria. 

VOCs (parameters with a TRV for inhalation) were compared against the screening criteria for residential land use, 
coarse-grained soil. Several VOC parameters were detected in the soil vapour samples, with measured 
concentrations generally below the screening criteria. At 24VW-01, the December 2025 hexane concentration 
(32,800 µg/m3) exceeded the screening criteria (18,839 µg/m3) and had increased relative to the December 2024 
concentration (3,770 µg/m3). The December 2025 vinyl chloride concentration (1,390 µg/m3) exceeded the 
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screening criteria (70 µg/m3) and increased in comparison to the December 2024 (242 µg/m3) concentration. 
At 25VW-04, the concentration of dichlorodifluoromethane (8,310 µg/m3) exceeded the screening criteria 
(3,584 µg/m3). As 25VW-04 was a new well, there was not a directly comparable 2024 concentration, but this is 
comparable to the December 2022 concentration of 3,920 µg/m3 at VW-04. 

Based on the laboratory analytical results for the soil vapour samples, methane concentrations were 0.169% by 
volume at VW-02, 7.41% by volume at 24VW-01 (within the explosive range for methane of 5% LEL to 15% UEL), 
and 31.6% by volume at 25VW-04 (above the UEL). 

4.9 Quality Assurance/Quality Control 

4.9.1 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 a duplicate surface water sample during the sampling program;  

 Conducting leak testing at vapour wells prior to the collection of vapour samples; and 

 Documenting field procedures and sampling activities. 

4.9.2 Results 
The surface water QA/QC results are included in Table 4. The duplicate sample for surface water was taken at 
SW-01. The duplicate samples were submitted for analysis of the same parameters as the primary sample. 

The duplicate results are 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% for surface water, 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 
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passed the QA/QC reproducibility procedure if the sample-duplicate concentration difference was less than 
one RDL value.  

For the surface water duplicate sample at SW-01 in October 2025, RPDs were less than 20% for the reported 
concentrations. 

Based on the QA/QC results, the sample methods and results are considered reliable overall. 

Soil vapour QA/QC, including duplicate sample results collected in December 2024, was addressed in the previous 
summary report (Tetra Tech 2025); no soil vapour duplicates were collected during the December 2025 monitoring 
event. 

5.0 HAZARD QUOTIENT RESULTS 

Soil vapour well 25VW-04 is located on the northeastern portion of the Site, approximately 240 m from the nearest 
residential building and approximately 60 m from the nearest commercial building. The vapour well replaces former 
VW-03 and the rationale for siting the well here was the relative proximity of commercial buildings east of the vapour 
well. 

Soil vapour well 24VW-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. The rationale for siting the well here was that utility corridors are present along the road 
rights-of-way, which could be a preferential pathway for the soil vapour.Soil vapour well VW-02 is located in the 
southeastern portion of the Site approximately 100 m from the nearest commercial building to the east and 
approximately 150 m from the nearest residential buildings to the south and east. This well was positioned at this 
location to monitor LFG that has the potential to migrate towards these nearby receptors, and due to the location of 
a buried stormwater line in the area. 

Using the soil vapour screening levels and calculations described in the 2024 Groundwater and Soil Vapour 
Monitoring Report (Tetra Tech 2025), the soil vapour sampling results, estimated cancer risks (for carcinogens), 
and estimated hazard quotients (for non-carcinogens) were calculated for the Site.  

Table 7 summarizes the properties of the compounds being assessed. The table has been updated using current 
toxicity reference values and screening criteria sources, including Health Canada (2021) and US EPA (2024) which 
has been updated with 2021 toxicological data and 2024 screening levels. Table 8 summarizes the soil properties 
used for calculations. Table 9 summarizes the building properties used for the calculations and Table 10 presents 
the generic soil vapour criteria calculated. Table 11 presents the estimated risk and hazard for the volatile 
compounds that were detected in soil vapour.  

Cumulative target risk and hazard levels were determined in accordance with the Tier 2 Guidelines. For 
carcinogens, the target risk level is 1 x 10-5, as this value is considered by Health Canada to represent a negligible 
risk. This risk level applies to both individual compounds and a summation (i.e., cumulative) of individual compound 
risks. For non-carcinogens, a cumulative target hazard level of 1.0 is used as potential exposures that result in 
cumulative hazard indices equal to or less than 1.0 signify negligible potential for adverse health effects. For 
individual compounds, a hazard index of 0.2 was used. Each sampling location was screened individually for every 
chemical detected, and the results evaluated relative to both individual and cumulative risks and hazard levels. 

As shown in Table 11, the cumulative risk indices for carcinogens in soil vapour samples from 24VW-01, VW-02, 
and 25VW-04 were 2.0 x 10-4, 2.4 x 10-6, and 8.3 x 10-6, respectively. The 24VW-01 cumulative risk level exceeds 
the target risk level of 1.0 x 10-5, primarily due to vinyl chloride, which had an individual risk of 2.0 x 10-4 at this 
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location. The December 2025 cumulative risk at 24VW-01 was an increase compared to December 2024  
(6.5 x 10-5).  

The cumulative hazard index for non-carcinogens at 24VW-01 was 3.9, exceeding the target hazard level of 1.0. 
The cumulative hazard indices for VW-02 and 25VW-04 were 0.4 and 4.0, respectively, with VW-02 below the target 
hazard level and 25VW-04 exceeding the target hazard level. The elevated hazard at 24VW-01 was primarily related 
to hexane (individual hazard quotient of 1.7). The elevated hazard at 25VW-04 was primarily related to 
dichlorodifluoromethane (individual hazard quotient of 2.3) and trichloroethene (individual hazard quotient of 1.7). 

The estimated risks and hazards associated with 24VW-01 and 25VW-04 indicate a potential risk from vapour 
intrusion to indoor air; however, both wells are located within the waste footprint of the Site and vapour 
concentrations would be expected to decrease away from the waste area. Vapour concentrations at these locations 
should continue to be monitored for potential trends and to evaluate risks and hazards. 

6.0 EVALUATION OF SITE CONDITIONS  

6.1 Summary of Site Conditions 
The Site contains buried landfill waste in proximity to a surface water receptor, namely Waskasoo Creek. Based on 
the 2025 and historical monitoring results, environmental concerns remain related to the former landfill; however, 
current surface water data do not indicate impacts to the creek from the Site. 

Historically, groundwater quality at the hydraulically down-gradient monitoring wells near Waskasoo Creek, 
including MW-01, MW-04, and MW-05, appears to be affected by leachate. Parameters that are typical of municipal 
solid waste (MSW) leachate, including chloride and VOCs, have been reported at higher concentrations at these 
wells than those measured at the up-gradient and cross-gradient wells. Previous groundwater analytical results 
collected for background monitoring well MW-02, located to the east and hydraulically up-gradient, do not suggest 
MSW leachate impacts at that location. 

Waste was placed at the Site between approximately 1968 and 1970 (approximately 3 years). The landfilling 
timeframe would indicate that the estimated age of the waste material would be approximately 55 years old. 
Consequently, consistent groundwater quality results are to be expected, supporting a monitoring and sampling 
frequency requirement of less than once per year. 

The December 2025 LFG field monitoring results at 24VW-01, VW-02, and 25VW-04 indicate methane was 9.3% at 
24VW-01, non-detect at VW-02, and 35.4% at 25VW-04. Carbon dioxide was elevated and oxygen was less than 
ambient air at 24VW-01 (20% carbon dioxide and 0.4% oxygen) and 25VW-04 (24.6% carbon dioxide and 
0.7% oxygen). As 24VW-01 and 25VW-04 are located within the waste footprint, low oxygen and elevated carbon 
dioxide levels, in addition to elevated methane, are to be expected as the waste breaks down.  

The LFG results indicate LFG is present within the waste footprint at 24VW-01 and 25VW-04. Methane was 
non-detect at VW-02, indicating LFG is not migrating to the south portion of the Site. 

With respect to 24VW-01 and 25VW-04, it is important to note that following low methane concentrations measured 
during the previous monitoring event (0.7% by volume at 25VW-04 in February 2025, and 0.5% by volume at 
24VW-01 in December 2024), methane concentrations in December 2025 returned to levels more consistent with 
what has historically been measured at these locations. Methane at 24VW-01 (9.3%) is within the explosive range 
for methane (5% LEL to 15% UEL) and is above the UEL at 25VW-04 (35.4%). 
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Benzene was not detected at 24VW-01 in December 2025; however, the reporting limit exceeded the screening 
criteria. BTEX and PHC fractions F1 and F2 were detected at concentrations below the soil vapour screening 
criteria, and no analytical exceedances were identified at VW-02. 

The most recent results should be confirmed and warrant ongoing annual LFG monitoring.  

No exposed waste, odours, or standing water were observed during the October 16, 2025 site walkover. Uneven 
ground was suspected; however, visibility of the ground surface was limited due to long grass and vegetation cover. 

The results of the 2025 soil vapour monitoring program, in combination with historical groundwater monitoring 
results, indicate there are impacts to groundwater and that vapours are being generated from the buried waste 
remaining in place at RDM. Although impacts to surface water have not been identified, the Site is adjacent to 
Waskasoo Creek. Therefore, ongoing risk management is required, including ongoing monitoring and administrative 
controls. 

6.2 Summary of Hazard Quotient Results 
A summary of the 2014 hazard quotients from the 2014 risk management plan (RMP) by Tiamat are outlined below 
as well as mitigative measures outlined by XCG Consulting Limited (XCG; 2018). 

For consistency with the approach presented by XCG, Tetra Tech compared individual hazard quotients with the 
individual target hazard level (0.2). Based on the 2025 program, the greatest individual hazard quotient calculated 
for the Site was 2.32 for dichlorodifluoromethane at 25VW-04 (vs. target hazard level of 0.2) and the greatest 
cumulative hazard quotient was 4.0 (vs. target hazard level of 1.0) at 25VW-04. The greatest estimated individual 
cancer risk was 2.0 x 10-4 for vinyl chloride at 24VW-01, and the greatest estimated cumulative cancer risk was 
2.0 x 10-4 (vs. target risk of 1.0 x 10-5) at 24VW-01. XCG identified the following generic mitigative measures for 
developments within a 300 m setback of these landfills (based on Tiamat 2014). 

Passive Measures  

1. Passive Measures – Level A: for Cancer Risk of > 1E-5 and < 5E-5 and/or Hazard Quotient >0.2 and <1. 
Compacted clay liner with a minimum thickness of 1 m and confirmed maximum hydraulic conductivity of 
10 8 m/sec.  

2. Passive Measures – Level B: for Cancer Risk of > 5E-5 and < 5E-4 and/or Hazard Quotient >1 and <5. Synthetic 
liner with type of material, thickness, and installation details dependent on the design professional.  

4. Passive Measures – Level C: for Cancer Risk of > 5E-4 and < 1E-3 and/or Hazard Quotient >5 and <50. Passive 
sub-slab depressurization (SSD) system with a minimum depressurization of 4 to 10 Pa. In some instances 
(such as a pervious subgrade), the actual depressurization necessary may require an active SSD or alternative 
active ventilation system.  

Active Measures  

Field verify the presence of the identified chemicals of concern and other potential chemicals in the soil gas state 
at the development site. If confirmed, determine the most appropriate manner to prevent soil vapour intrusion. 

1. Active Measures – Level D: for Cancer Risk of > 1E-3 and < 2E-3 and/or Hazard Quotient values >50 and <100. 
Active SSD must be configured to compensate for depressurization of the building and have adequate negative 
pressure gradients across the entire footprint of the foundation.  
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2. Active Measures – Level E: for Cancer Risk of >2E-3 and/or Hazard Quotient values >100. Installation of 
geomembrane and active soil vapour extraction with system fault notification alarm.  

Based on the 2025 cumulative cancer risk and hazard quotient results, the site conditions correspond to Passive 
Measures – Level B for the purposes of the generic mitigative measure framework applicable to sensitive 
development within the 300 m setback. 

Based on discussions with The City, a relatively new commercial building is present approximately 60 m east of 
25VW-04. The building is associated with a car dealership and thought to be used for motor vehicle repair and 
includes a paint spray booth. The commercial use of the building suggests that ventilation and air quality control 
systems will be in place, and therefore, it is unlikely that it would be a sensitive receptor for potential LFG migration. 

Future applications for development of sensitive land use 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 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, surface water, and soil vapour monitoring and sampling programs 
conducted in 2025 and previous years, Tetra Tech has developed the following conclusions: 

 In 2025, Tetra Tech did not conduct groundwater monitoring or sampling, in accordance with the scope of work. 
Groundwater monitoring is being completed on a reduced frequency basis, with the next event recommended 
for 2026. The groundwater flow direction inferred from contoured groundwater elevations during the most recent 
groundwater monitoring event (September 2024) was to the northwest towards Waskasoo Creek, with an 
average horizontal hydraulic gradient of approximately 0.04 m/m, consistent with previous findings.  

 LFG is present within the waste footprint of the Site, similar to previous results: 

− Soil vapour wells 24VW-01 and 25VW-04 were re-installed following integrity issues, in September 2024 
and January 2025, respectively. In December 2025, methane concentrations were non-detect at VW-02, 
9.3% by volume at 24VW-01 (within the explosive range for methane of 5% LEL to 15% UEL), and 35.4% 
by volume at 25VW-04 (above the UEL). Following low methane concentrations measured during the 
previous monitoring event (0.7% by volume at 25VW-04 and 0.5% by volume at 24VW-01), methane 
concentrations in December 2025 at the new wells had returned to levels more consistent with what has 
historically been measured at these locations. 

− BTEX and PHC fractions F1 and F2 were detected at concentrations below the soil vapour screening 
criteria, and no analytical exceedances were identified at VW-02. The Aliphatics (>C8-C10) concentration at 
24VW-01 (74,300 µg/m3) exceeded the soil vapour screening criteria and increased in December 2025 
relative to December 2024. Hexane and methane concentrations at 24VW-01 were also higher in 
December 2025 than in 2024. As 24VW-01 was re-installed in September 2024, the 2025 results are 
considered to be more consistent with historical vapour conditions measured at this location. Benzene was 
not detected at 24VW-01 in December 2025; however, the reporting limit exceeded the screening criteria; 
therefore, the non-detect analytical result does not rule out the presence of benzene at a concentration 
above the screening criteria, similar to the exceedance recorded in 2024. Hexane (32,800 µg/m3) and 
vinyl chloride (1,390 µg/m3) exceeded the soil vapour screening criteria at 24VW-01, and 
dichlorodifluoromethane (8,310 µg/m3) exceeded the soil vapour screening criteria at 25VW-04. Aromatic 
PHC sub-fractions were not detected at 25VW-04 in December 2025. 
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− The soil vapour sample collected from 24VW-01 exceeded the cumulative cancer risk target of 1.0 x 10-5 
and the cumulative hazard quotient target of 1.0. In 2025, the 24VW-01 cumulative cancer risk was  
2.0 x 10-4 (primarily driven by vinyl chloride), and the cumulative hazard quotient was 3.9. The cumulative 
hazard quotient at 25VW-04 was 4.0 (primarily driven by dichlorodifluoromethane and trichloroethene), 
which also exceeded the target hazard level. Results for VW-02, the closest soil vapour well to the 
commercial building to the east, were within the target risk and hazard levels. 

− Approximately 30 cm of free-phase hydrocarbons (free product) with an odour of motor oil was observed 
at the bottom of soil vapour well 25VW-04 in December 2025. The well was installed in January 2025 and 
screened within clay and waste/fill. There was nothing to indicate the presence of hydrocarbons at that 
time. When 25VW-04 was sampled in February 2025, 1 cm to 2 cm of free product was observed at the 
bottom of the well The closed landfill was in operation in the late 1960s, at a time when disposing of used 
motor oil in municipal landfills and within holes dug in the ground on private properties may have been more 
prevalent. In addition, the screened interval for 25VW-04 is 1.0 mbg to 2.5 mbg, which is relatively shallow, 
and the oil may have been introduced via the surface in the area, subsequent to the closure of the landfill. 
Consequently, the source of the oil is not clear, but it has not been identified in other on-site boreholes or 
wells, including VW-04, which 25VW-04 replaced. The presence and depth of oil in the well will continue to 
be monitored, as its presence can interfere with soil vapour monitoring and LFG sampling. 

Waskasoo Creek is considered a receptor of any groundwater passing through the Site. Surface water analytical 
results in 2025 along Waskasoo Creek suggest that the surface water quality has not been impacted by groundwater 
from the Site as most concentrations were higher upstream than downstream.  

No exposed waste, odours, or standing water were observed during the 2025 site walkover. Uneven ground was 
suspected; however, visibility of the ground surface was limited due to long grass and vegetation cover. 

The results of the 2025 soil vapour monitoring program, in combination with historical groundwater monitoring 
results, indicate there are impacts to groundwater and that vapours are being generated from the buried waste 
remaining in place at RDM. Therefore, ongoing risk management is required, including ongoing monitoring and 
administrative controls. 

The following recommendations are made according to these risk management elements. 

Ongoing Monitoring: 

 Based on the thin soil cover identified in the earlier work by Tiamat, continue to conduct an annual basic site 
walkover when there is no snow cover to document any vegetation die-off and exposed soils, which may lead 
to potential erosion, cracking, and/or exposed wastes. This information may be used to evaluate whether 
vegetation cover improvements or potential repairs to the cap are necessary. During the site walkover, the 
condition of monitoring wells and soil vapour wells should also be verified. 

 Conduct annual surface water sampling of Waskasoo Creek both upstream and downstream of the Site to 
assess potential impacts from leachate-impacted groundwater entering the creek from the Site. This sampling 
will be done in conjunction with the Red Deer College monitoring and sampling program and applied to the 
RDM site. The surface water sample should be analyzed for pH, EC, routine water chemistry parameters, 
ammonia, total metals, BTEX, and PHC fractions F1 and F2 and VOCs.  

 Water levels at all accessible monitoring wells should continue to be monitored periodically to confirm the 
groundwater flow pattern. Three of the wells (MW-01, MW-04A, and MW-05) should continue to be sampled on 
a reduced frequency basis for routine groundwater chemistry parameters, including ammonia, dissolved metals, 
BTEX, PHC fractions F1 and F2, and VOCs. 
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 Continue annual monitoring at vapour wells 24VW-01, VW-02, and 25VW-04, including measurement of 
headspace pressures and LFG concentrations. Consideration may be given to completing monitoring during 
warmer months (summer or early fall), when LFG generation and vapour migration may be more active, to 
better assess potential peak conditions. 

 Continued annual vapour monitoring is considered warranted to confirm conditions. The suggested monitoring 
schedule includes measurements of headspace pressures and LFG concentrations in the three site vapour 
wells 24VW-01, VW-02, and 25VW-04. Headspace vapour monitoring at the groundwater monitoring wells is 
considered to be of limited value and is not included in the proposed monitoring program. 

 Based on the results of the soil vapour sample from 24VW-01 and 25VW-04, there is a potential vapour intrusion 
risk in the northwest and northeast portions of the Site and continued soil vapour sampling of 24VW-01 and 
25VW-04 is recommended. 

 During the next monitoring event, the depth to product in 25VW-04 should be measured and documented to 
confirm the thickness and persistence of the oil present in the standpipe. The product should then be removed, 
to the extent practicable, using an oil-absorbent sock sized for a monitoring well, appropriate for recovery of the 
observed product. The well condition should then be re-evaluated after the removal of two socks, allowing the 
assessment of the presence of oil. It may be necessary to re-site the well. 

 Based on the above, the following monitoring program is proposed.  

Table 7-1: Proposed Site Condition, Surface Water, Groundwater, and Vapour Monitoring Program 
Activity 2026 2027 2028 2029 2030 

Annual (Summer) Site Walkover X X X X X 
Annual (Summer) Surface Water Sampling of Waskasoo Creek 
(Up-gradient and Down-gradient) X X X X X 

Annual (Summer) Groundwater Monitoring of All Accessible 
Monitoring Wells and Sampling of Three Monitoring Wells (MW-01, 
MW-04A, and MW-05) 

X   X  

Annual (Winter) Vapour Monitoring at 24VW-01, VW-02 and 25VW-04 
and Vapour Sampling at 24VW-01 and 25VW-04. X X X X X 

Notes: 
The proposed monitoring program is to be reviewed on an annual basis as new information becomes available. 
 

Administrative Actions: 

 Utilize the revised generic mitigative measures as a guide when evaluating applications for sensitive 
development within the setback. 

 Ensure that the Site is clearly identified within The City’s Zoning Bylaw and appropriate administrative 
requirements are met for the Site in accordance with City policies and Provincial Regulations. If changes to the 
land use are identified, recommend measures be taken to protect users. 

 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 corner of 32nd Street and Taylor Drive. Future activities in this 
vicinity (e.g., utility work, repairs, paving) 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. 

 The City should review the Site condition 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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8.0 CLOSURE 

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

Respectfully submitted,   
Tetra Tech Canada Inc.    
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