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EXECUTIVE SUMMARY

The City of Red Deer (the City) retained Tetra Tech Canada Inc. (Tetra Tech) to conduct the 2025 soil vapour
monitoring and sampling program related to potential buried waste materials at the Riverside Light Industrial Park
(RSLIP or the Site). The Site is located within the northwest quarter of 21-038-27 W4M in Red Deer, Alberta.

The objectives of the monitoring program are to evaluate environmental conditions at the Site, assess potential
impacts on the environment and adjacent receptors arising from potential buried waste materials, and develop
recommendations for risk management activities. These objectives include assessing whether existing soil vapour
conditions, in the form of methane from landfill gas (LFG), meet site-specific soil vapour screening levels.

The scope of work for 2025 included the installation, monitoring, and sampling of two soil vapour monitoring wells
(25VW-09 and 25VW-10) in November (25VW-09) and December (25VW-10), in addition to soil vapour monitoring
of the existing vapour wells 22VW-01, VW-02, 22VW-03, 22VW-04, 22VW-05, 24VW-06, 24VW-07, and 24VW-08.
The new soil vapour wells were installed to further assess the spatial distribution of subsurface methane and carbon
dioxide at the Site. The wells were positioned beyond the existing lateral extent of the monitoring well network, to
the northwest of 24VW-06 (25VW-09; approximately 200 m away from the potential buried waste) and northeast of
24VW-06 (25VW-10; approximately 330 m away from the potential buried waste), with the intent of delineating the
extent of soil vapour exceedances for methane previously detected via field monitoring and laboratory measurement
of samples.

Based upon the results of the vapour monitoring and sampling in 2025 and previous years, Tetra Tech has
developed the following conclusions:

= Soil vapour monitoring completed in 2025 showed elevated methane gas concentrations measured (above 5%)
at 22VW-01, VW-02, 22VW-03, and 24VW-06. Methane concentrations at 22VW-04, 22VW-05, 24VW-07,
24VW-08, 25VW-09, and 25VW-10 were all below 0.2%.

= Methane extends beyond the identified waste footprint of the Site, similar to previous results, as outlined below:

- The two new soil vapour wells installed to the northwest and northeast of 24VW-06, exhibited negligible
methane concentrations in November 2025 (25VW-09 only) and December 2025. The measured
concentrations at 25VW-09 and 25VW-10 were less than values referenced in soil vapour screening criteria
protective of vapour intrusion into indoor air or in the area immediately outside the foundation of a building
or structure. The measured concentrations in 25VW-09 and 25VW-10 indicate that methane vapours in the
soil may be delineated to the north of the interpreted waste footprint between 24VW-06 and 25VW-09 to
the northwest and between 24VW-06 and 25VW-10 to the northeast.

- Concentrations of benzene, toluene, ethylbenzene, and total xylenes (BTEX) compounds, petroleum
hydrocarbon (PHC) fractions, and volatile organic compounds (VOCs) in the soil vapour samples collected
from 25VW-09 and 25VW-10 were less than the soil vapour screening criteria. The estimated cumulative
risks and hazards associated with the soil vapour samples collected in 2025 did not exceed the
corresponding target risk and hazard levels or individual hazard levels.

The results of the vapour monitoring program in 2025, in combination with results from previous years, indicate
there are impacts to groundwater and soil vapours from the buried waste in place at the Site. Ongoing risk
management is required, including ongoing monitoring and administrative actions.
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The following recommendations are made according to these risk management elements.

Ongoing Monitoring:

The groundwater flow direction and groundwater quality have been reasonably well defined, with a known
presence of persistently elevated ammonia at MW-03, based on previous years of monitoring. Therefore,
periodic groundwater monitoring and sampling events are recommended, albeit not necessarily on an annual
basis. A proposed schedule for the upcoming years is presented below.

Continue quarterly monitoring of soil vapour concentrations and pressures at all new and existing vapour
monitoring wells. Based on the analytical results to date, ongoing collection of soil vapour samples for analytical
testing is not considered warranted unless monitoring results yield significant methane concentrations.
Sampling of the two new soil vapour wells installed in 2025 is recommended to be completed in 2026 to confirm
initial concentrations.

Based on the above, the following monitoring program is proposed. If results remain consistent, reducing the
monitoring and sampling frequency over time may be warranted.

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

Activity 2026 | 2027 | 2028 | 2029
Groundwater monitoring (summer) at five wells (MW-01, MW-03, and 22MW-04 within the
industrial park and MW-01 and MW-03 on Lot 4, Block 8, to the east of the industrial park.) X X
Groundwater sampling (summer) at two wells (MW-03 and 22MW-04). X X
Quarterly (four times per year) vapour monitoring of ten locations (22VW-01, VW-02,
22VW-03, 22VW-04, 22VW-05, 24VW-06, 24VW-07, 24VW-08, 25VW-09, and 25VW-10). X X X X
Sample as needed if monitoring yields significant methane concentrations.
Annual spring vapour sampling at 25VW-09 and 25VW-10 to confirm concentrations. X

Administrative Actions:

Ensure that the Site is clearly identified within the City’s Zoning Bylaw and appropriate administrative
requirements are met for Site development in accordance with City policies and provincial regulations.

Ensure that the Site is clearly identified within the City’s Utility mapping system. Elevated subsurface methane
concentrations are present in areas of the Site and future activities in the vicinity (e.g., utility work, repairs,
paving) should consider the potential presence of subsurface gas and site-specific safety plans should be
developed for work undertaken to limit the potential for exposure to Site workers.

Further to the above recommendations, as noted, the Site has potential buried waste materials and elevated
subsurface methane concentrations. As the Site is fully developed with roadways and commercial buildings,
the City should review the Site’s status on an ongoing basis with respect to the elevated methane concentrations
and the possibility of the accumulation of methane gas in underground utility corridors, trenches/excavations,
and potentially within or beneath the footprint of buildings.
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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 soil vapour
monitoring and sampling program related to potential buried waste materials at the Riverside Light Industrial Park
(RSLIP or the Site). The Site is located within the northwest quarter of 21-038-27 W4M in Red Deer, Alberta, as
shown on Figure 1.

The objectives of the monitoring program are to evaluate environmental conditions at the Site, assess potential
impacts on the environment and adjacent receptors arising from potential buried waste materials, and develop
recommendations for risk management activities.

Tetra Tech’s scope of work for the 2025 monitoring and sampling program at the Site was based on the results
presented in the 2024 Groundwater and Soil Vapour Monitoring Report — Riverside Light Industrial Park
(Tetra Tech 2025). The 2025 scope of work also included the installation, monitoring, and sampling of two soil
vapour monitoring wells in October and December 2025, in addition to soil vapour monitoring of the existing vapour
wells 22VW-01, VW-02, 22VW-03, 22VW-04, 22VW-05, 24VW-06, 24VW-07, and 24VW-08. 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.

This 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:

= Installation of two new soil vapour wells (25VW-09 and 25VW-10) to the north and northeast, respectively, of
existing soil vapour well 24VW-06; beyond the existing lateral extent of the monitoring well network and the
identified potential buried waste area (Figure 2).

= Soil vapour well monitoring at the eight existing (22VW-01, VW-02, 22VW-03, 22VW-04, 22VW-05, 24VW-06,
24VW-07, and 24VW-08) soil vapour wells in October 2025, November 2025, and December 2025 and two new
(25VW-09 to 25VW-10) soil vapour well locations in November 2025 (25VW-09 only) and December 2025.

= Sampling of the two new soil vapour wells in November 2025 (25VW-09 only) and December 2025.
= Submission of the soil vapour samples to ALS Canada Ltd. (ALS) in Calgary, Alberta, for analyses.
= Monitoring well repairs, as required.

= Preparation of an annual report summarizing the field activities, interpreting the soil vapour monitoring and
analytical results, and providing recommendations for future monitoring activities at the Site.

2.0 BACKGROUND INFORMATION

2.1 General Information

The Site is located within NW 21-038-27 W4M. The Site is zoned |1—Industrial District—and is in a business area
used for commercial and light industrial business activities. The Site is located on the west side of the Red Deer
River, south of Alberta Highway 11, and east of Gaetz Avenue. Figure 1 shows the general site location plan.

1

E] TETRA TECH
2025 Soil Vapour Monitoring Report_RSLIP.docx



2025 SOIL VAPOUR MONITORING REPORT — RIVERSIDE LIGHT INDUSTRIAL PARK
FILE: 704-SWM.SWOP04071-05.006 | MAY 27, 2026 | ISSUED FOR USE

Based on the Phase | and Phase Il Environmental Site Assessments (ESAs) conducted in 2013 and 2014 by Tiamat
Environmental Consultants Ltd. (Tiamat 2013 and 2014a), there is a historical waste disposal area within the
industrial area. The waste is located southeast of 62 Street, northwest of 61 Street, and southwest of 46A Avenue
in Red Deer, and appeared to be primarily construction waste materials. Commercial and light industrial buildings
which appear to have been primarily constructed as slab on grade structures have been constructed over and
surrounding the Site.

The industrial area is surrounded by an environmental preservation land use to the north and west, and parkland
to the south and east. The Red Deer River is approximately 200 m from the southern Site boundary and flows in a
northeasterly direction.

Municipal waste was not expected, but in the Phase | ESA Tiamat mentioned that it may be present in lesser
quantities. During the subsequent Phase Il ESA (Tiamat 2014a), the area where wastes were suspected was further
assessed, and its footprint was estimated to be approximately 5,500 m?. The outline of the waste disposal area as
defined in Tiamat's Phase Il ESA was roughly in between vapour probes VW-01 and VW-02 and is shown on
Figure 2.

An aerial photograph from 1962 that was included in the Phase | ESA showed a gravel pit larger than the interpreted
waste disposal area, extending further east towards the CN Rail right-of-way (ROW). Tetra Tech obtained an aerial
photograph from 1969 (Figure A below), which shows the gravel pit location in orange and an outline of the
estimated area of historical waste disposal in pink. The approximate extent of the gravel pit is also presented on
Figure 2.
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Discussions with the City in 2021 and 2022 confirmed that the gravel mining operations took place and that,
anecdotally, the pit was filled in and leveled with topsoil, overburden stockpiles, excavation soil from other sites as
well as concrete, metal, and wood. The surface was reclaimed with imported topsoil and manure. While this
information cannot be verified, it is known that backfilling excavations with materials containing organics often lead
to methane generation in the subsurface as the organic wastes break down. Neither the ultimate extent of the gravel
mining operations nor the nature of the material used for backfill are fully characterized. Additional information on
the Site history, historical groundwater monitoring investigations, geology, and hydrogeology can be found in
Appendix B.
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Monitoring wells and vapour wells were installed across several city blocks during previous assessments and are
located within the industrial area (MW-01 to MW-03, and VW-01 and VW-02) and near the adjacent Lions
Campground to the southwest and Red Deer Native Friendship Society Building, Asooahum Crossing (MW-01 to
MW-03 [Lot 4]) to the south, along Riverside Drive.

Landfill gas (LFG) is a byproduct of the breakdown of organic wastes and commonly contains elevated
concentrations of methane. The lower explosive level (LEL) for methane is 5% by volume (50,000 parts per million
[ppm]) and the upper explosive level (UEL) is 15% by volume (150,000 ppm). Outside of this range methane is not
considered explosive, but at concentrations above 50% can present a risk of asphyxiation. The presence of
buildings representing enclosed spaces in this area present the potential for the accumulation of LFG, thus the
necessity for assessing its extent in the subsurface.

In December 2022, Tetra Tech installed a groundwater monitoring well (22MW-04) north of 46A Avenue and east
of a rail line ROW. Two soil vapour wells were installed at the northeast corner of 62 Street and 46A Avenue
(22VW-03) and adjacent to MW-03 (22VW-05) and replaced two soil vapour wells; 22VW-01 (replacement for
VW-01) and 22VW-04 (replacement for VP-01 [Lot 4]).

In September 2024, Tetra Tech installed three new soil vapour wells: one to the north of 22VW-03 near the
intersection of 62 Street and 46 Avenue (24VW-06); one to the south of VW-02 along 61 Street (24VW-08); and
one to the west along 62 Street (24VW-07). The wells were installed to further assess the lateral distribution of
elevated methane concentrations reported in 2021.

In October 2025 and December 2025, Tetra Tech installed two new soil vapour wells (25VW-09 and 25VW-10,
respectively), one to the northwest of 24VW-06, near the intersection of 63 Street and 46 Avenue (25VW-09) and
one northeast of 24VW-06, in the open field between 46 Avenue and 67 Street (25VW-10). These wells were
installed to further assess the lateral distribution of the elevated methane concentrations reported in 2024 and 2025
at 24VW-06.

Soil vapour and groundwater monitoring well locations are shown on Figure 2. Cross-sections that were prepared
based on borehole information from the wells previously installed at the Site in 2013 are included in Appendix C
(Tiamat 2014a).

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 2023 Groundwater
and Soil Vapour Monitoring Report (Tetra Tech 2024a). The CSM 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 Soil and Groundwater Remediation Guidelines (Tier 1 Guidelines; Alberta Environment and Parks
[AEP] 2022 as amended in 2024 by Alberta Environment and Protected Areas [AEPA]).

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 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 following table presents a summary of the relevant receptors and exposure pathways identified in the CSM.

3
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Table 2-1: Summary of Exposure Pathways and Receptors for Soil and Groundwater

Release . . .
Mechanism COPC Migration Pathway Potential Receptor
Direct soil and waste contact Human users of the area; ecological
) lants and soil invertebrates.
Impacted Chloride, sodium, ammonia, Migration to groundwater users via °
nitrate, and the dissolved AP Domestic use aquifer (DUA) drinking
groundwater . : water wells; migration to Red Deer f ic lif
migration rr_letals arsenic, cadmium, and River via groundwater or surface yvater, reshwater gquatlc life (FAL)
zinc. seeps in the Red Deer River.
Nutrient and energy cycling. Microbial functioning of the soil.
Volatile organic compounds Vapour inhalation (ambient and BU|I.d|ng qccupants and users in
(VOCs), methane, benzene, . . ) onsite/adjacent
Hazardous indoors); preferential pathway A . _—
toluene, ethylbenzene, and . . . . . commercial/industrial buildings and
ground gas total xylenes (BTEX), and migration via utility corridors and residential buildings to the southeast
emissions etrolgum h drocarb,on coarse-grained stratigraphies (Lot 4); workers ing
p B4 (sand/gravel layers). i
(PHC) fractions. excavations/trenches.

2.2.1 Data Evaluation

To establish the appropriate guidelines for the Site, residential land use criteria were used due to the most sensitive
receptors being residences in the adjacent lots to the southeast. 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 DUA, direct soil contact, and inhalation pathways. The ecological
receptor exposures applicable to the Site include direct soil contact, FAL, and nutrient and energy cycling. Previous
investigations at the Site have determined that the dominant soil stratigraphy governing transport at the Site is
coarse-grained.

As recommended by AEP, the soil vapour results obtained during investigation were compared to the Canadian
Council of Ministers 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 were undertaken, and
methane explosive risks were evaluated.

Based on the CSM, the most applicable guidelines for groundwater and vapour results for the Site were as follows:

=  Groundwater concentrations at the Site were compared to the Tier 1 Guidelines (AEPA 2024a) under residential
land use for coarse-grained soils (AEP 2022a).

= Soil vapour analytical results were compared to soil vapour screening criteria for buildings with both
slab-on-grade and basement construction for coarse-grained soils (CCME 2014). Soil vapour screening criteria
have been updated using current toxicity reference values (TRVs) from Health Canada and the United States
Environmental Protection Agency (USEPA).

= Cumulative target risk and hazard levels for the hazard quotient (HQ) evaluation were determined in accordance
with Alberta Tier 2 Soil and Groundwater Remediation Guidelines (Tier 2 Guidelines; AEPA 2024b).
For carcinogens, the target risk level is 1 x 10, 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.
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Hazard quotients greater than the target risk value pose a potential concern and require further evaluation or risk
management. However, it is important to note that HQs greater than the target risk value do not
necessarily indicate that adverse health effects will occur. This is because of the conservative assumptions used in
estimating concentrations and in setting the target values. Hazard quotients that are less than the target risk
value indicate that exposure is within acceptable levels and no further risk management is necessary. Hazard
quotients greater than the target risk value suggest that further investigation or risk management (e.g., remediation)
may be warranted. For non-carcinogens, the cumulative target risk value used was 1.00. This target risk value
accounts for additional exposure to the chemicals of concern from sources other than the Site. There are not
currently AEPA standards to evaluate methane for a historical site with buried wastes such as this. The Standards
for Landfills in Alberta (Standards; AENV' 2010) provide concentrations to evaluate methane concentrations at a
landfill and at the landfill perimeter. While not directly applicable to this Site, they have been used as a qualifier of
potential impact to aid in results interpretation.

2.3 Monitoring Well Network

The original groundwater monitoring network at the Site consisted of six monitoring wells (MW-01 to MW-03 within
the industrial park, and MW-01 to MW-03 on Lot 4, Block 8, to the east of the industrial park).

Monitoring wells MW-01, MW-01 (Lot 4), MW-02 (Lot 4), and MW-03 (Lot 4) were screened across native sand and
gravel and into mudstone or shale bedrock. MW-02 was screened in native sand and gravel layer and into a clay
layer, and MW-03 was screened in the native sand and gravel. Monitoring wells MW-02 and MW-02 (Lot 4) have
not been located since 2013 and are suspected to be destroyed. An additional hydraulically down-gradient
groundwater monitoring well (22MW-04) was installed in December 2022. It is screened across in the
native sand and clay. In summary, as of December 2025, the groundwater monitoring well network consisted of
six wells — MW-01, MW-03, 22MW-04, MW-01 (Lot 4), MW-02 (Lot 4), and MW-03 (Lot 4). Groundwater monitoring
well completion details, historical groundwater analytical results, historical groundwater monitoring elevation trends,
and elevation contours from 2024 are included in Appendix G.

The original soil vapour well monitoring network consisted of three wells (VW-01, VW-02, and VP-01 [Lot 4]).
In 2021, VW-01 and VP-01 (Lot 4) were found to be compromised; these vapour wells were replaced in
December 2022, as 22VW-01 and 22VW-04 along with an additional two soil vapour monitoring wells (22VW-03
and 22VW-05).

Three new soil vapour wells were installed in September 2024 (24VW-06, 24VW-07, and 24VW-08) to further
assess the spatial distribution of subsurface methane and carbon dioxide at the Site. The wells were positioned
beyond the existing lateral extent of the network of monitoring wells, to the northeast (24VW-06; approximately
180 m away), northwest (24VW-07; approximately 230 m away), and southwest (24VW-08; approximately 220 m
away) of the potential buried waste.

Two new soil vapour wells were installed in October 2025 (25VW-09) and December 2025 (25VW-10) to further
assess the spatial distribution of subsurface methane and carbon dioxide at the Site. The wells were positioned
beyond the existing lateral extent of the network of monitoring wells, to the northwest and northeast of 24VW-06
which had historically elevated methane concentrations. In summary, at the time of monitoring and sampling in
December 2025, the soil vapour monitoring network consisted of ten probes: 22VW-01, VW-02, VW-03, 22VW-04,
22V-05, 24VW-06, 24VW-07, 24VW-08, 25VW-09, and 25VW-10.

1 Alberta Environment.
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Groundwater and vapour monitoring well 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 soil vapour well installation, fieldwork and laboratory testing is presented
in the following sections.

3.1 Soil Vapour Well Installation

On October 17, 2025, and December 3, 2025, Tetra Tech contracted Ernco Environmental Drilling & Coring Inc.
and Velocity Hydrovac to install two soil vapour wells using a hydrovac vehicle. The soil vapour wells were
positioned beyond the existing lateral extent of the monitoring well network, to the northwest of 24VW-06 (25VW-09;
approximately 200 m away from the potential buried waste) and northeast of 24VW-06 (25VW-10; approximately
330 m away from the potential buried waste), with the intent of delineating the extent of soil vapour exceedances
for methane previously detected via field monitoring and laboratory measurement of samples.

Tetra Tech commented on soil staining, odours, and/or debris (if present). The soil vapour wells were installed with
a casing of 25 mm diameter solid polyvinyl chloride (PVC) pipe and screened with 25 mm slotted PVC pipe.
The installation details were as follows:

= 25VW-09: Installed to a total depth of 3.0 metres below grade (mbg) with a 1.0 m screen from 2.0 mbg to
3.0 mbg. No waste encountered.

=  25VW-10: Installed to a total depth of 3.0 mbg with a 1.5 m screen from 1.5 mbg to 3.0 mbg. No waste
encountered.

Silica sand was placed from the base of the borehole to approximately 0.15 m above the slotted interval of the
standpipe within the borehole annulus, followed by bentonite clay to ground level. Flush mount gatic covers were
installed over the wells for protection and pea gravel was placed at the top 0.25 m to seal the monument in place.

The soil vapour well locations are shown on Figure 2, and the installation details are provided on the borehole logs
in Appendix F.

3.2 Vapour Field Program

Tetra Tech conducted soil vapour headspace monitoring at eight soil vapour monitoring wells between
October 15, 2025, and October 16, 2025, at nine wells on November 12, 2025, and at ten wells between
December 3, 2025, and December 4, 2025. Tetra Tech conducted soil vapour sampling at one well (25VW-09) on
November 12, 2025, and two wells (25VW-09 and 25VW-10) between December 3, 2025, and December 4, 2025.

Measurements were taken of the methane headspace concentrations in each soil vapour monitoring well using a
LandGEM 5000 LFG analyzer calibrated to methane.

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.
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Gas composition measurements for methane, carbon dioxide, oxygen, balance gas, and hydrogen sulphide were
recorded on a percent volumetric basis using a GEM analyzer. Then, the soil vapour well depths and depth to
groundwater (if present) were measured and recorded to confirm that any water within the well was beneath the
screen (i.e., the well was not blinded).

Leak detection tests were not completed at the newly installed wells (25VW-09 and 25VW-10) in 2025. Leak
detection testing is recommended for 2026 at 25VW-09 and 25VW-10 to confirm well integrity.

Sampling of the soil vapour monitoring 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, or until headspace
readings stabilized.

A 1.4 L Summa vacuum canister was used for sample collection.
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 cross-contamination.

When beginning sample collection, the end cap was removed, and a 60-minute flow controller was attached to
the canister. The 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 chain of custody (COC).

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

The vapour samples were submitted to ALS laboratory in Calgary, Alberta, for chemical analyses of VOCs, BTEX,
PHCs, and matrix gases including oxygen, carbon dioxide, methane, and nitrogen. ALS is accredited by the
Canadian Association for Laboratory Accreditation (CALA).

3.2.1 Vapour Well Analytical Program

The analytical program for the vapour monitoring probe is summarized below:

VOCs.
Matrix gases including oxygen, carbon dioxide, methane, and nitrogen.
BTEX and PHCs.

Naphthalene.
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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 Soil Vapour Monitoring Results

The soil vapour monitoring results are presented in Table 1.

Pressures at all vapour wells were negligible during the October, November, and December 2025 monitoring
events.

Elevated methane gas concentrations were measured in 2025 at 22VW-01 (16.8% in October, 16.4% in November,
and 13.9% in December), VW-02 (18.7% in October, 4.5% in November, and 12.5% in December), at 22VW-03
(1.5% in October and 0.6% in November), and 24VW-06 (15.5% in October, 12.4% in November, and 5.6% in
December). Methane concentrations at 22VW-03 (December only), 22VW-04, 22VW-05, 24VW-07, 24VW-08,
25VW-09, and 25VW-10 were all below 0.2%. Figure 3 includes a spatial diagram of methane gas concentrations
in the soil vapour wells.

Carbon dioxide was also elevated at most soil vapour wells, indicating a widespread distribution of elevated carbon
dioxide. The carbon dioxide concentrations ranged from 3.2% at 22VW-04 to 22.9% at 22VW-01. Carbon monoxide
was detected at 25VW-10 (10% in December 2025). Carbon dioxide is a normal component of soil gas and is also
a byproduct of the decomposition of waste, causing it to be elevated in LFG.

A carbon monoxide concentration of 10 ppm, or 0.001% v/v was recorded at soil vapour well 25VW-10 in
December 2025. Carbon monoxide is a normal trace component of soil gas, which is why it is measured in ppm
rather than as a percentage. It is a natural product of the decay of soil organic matter. As there is no accompanying
methane, which is what has been used to indicate delineation of the LFG present, the most likely explanation for
the slightly elevated concentration of carbon monoxide is the natural variability of bacterial activity and organic
matter in the soil, unrelated to the production of LFG.

4.2 Soil Vapour Analytical Results

Table 2 summarizes the 2025 soil vapour analytical results for 25VW-09 and 25VW-10, together with results from
across the vapour well network, dating back to 2019.

The results have been compared against soil vapour screening criteria protective of vapour intrusion into indoor air.
The laboratory analytical report is included in Appendix D.

The parameters BTEX and PHC fractions F1 and F2 (parameters with a TRV for inhalation) were compared against
the screening criteria for residential land use for coarse-grained soil. The aliphatic and aromatic PHC fractions that
comprise F1 and F2 were detected in 25VW-09 and 25VW-10. However, soil vapour concentrations were between
one and three orders of magnitude less than the soil vapour screening criteria.

The VOC (parameters with a TRV for inhalation) results were compared against the screening criteria for residential
land use, coarse-grained soil. Several VOC analytes were detected in each sample; however, the VOC
concentrations were up to six orders of magnitude less than the soil vapour screening criteria.

The methane concentrations in the soil vapour samples 25VW-09 and 25VW-10 were below the methane LEL of
5%. Historically, the measured methane concentrations at 22VW-01 (field-measured), VW-02, and 24VW-06 were
greater than the value of 20% LEL (10,000 ppm) referenced in the Standards for on-site buildings or enclosed
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structures or in the area immediately outside the foundation of a building or structure. While the Standards are not
directly applicable to the Site, they are used as a relative indicator of impact.

Based on the results from the existing and newly installed soil vapour wells, the newly installed wells 25VW-09 and
25VW-10 provide sufficient delineation of the lateral distribution of elevated methane gas concentrations to the
north of the former gravel pit and/or interpreted waste footprint and northwest/northeast of 24VW-06.

4.3 Quality Assurance/Quality Control

4.3.1 Methods

Tetra Tech’s quality assurance/quality control (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; and

=  Documenting field procedures and sampling activities.

4.3.2 Results

Soil vapour QA/QC, including duplicate sample results collected in December 2024, were addressed in the previous
summary report (Tetra Tech 2025) and have been included as Table 8. No soil vapour duplicates were collected
during the December 2025 sampling event.

5.0 UPDATED HAZARD QUOTIENT RESULTS

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 HQs (for non-carcinogens) were calculated for the Site.

Cumulative target risk and hazard levels were determined in accordance with 2024 AEPA Tier 2 Guidelines. For
carcinogens, the target risk level is 1 x 105, 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 discussed in Section 2.2.1, the assumptions used to estimate concentrations and set the target values for HQs
are conservative. Thus, HQs greater than the target risk value do not necessarily indicate that adverse health effects
will occur but suggest that further investigation or risk management (e.g., remediation) may be warranted. Hazard
quotients that are less than the target risk value indicate that exposure is within acceptable levels and no further
risk management is necessary. For non-carcinogens, the target risk value accounts for additional exposure to the
chemicals of concern from sources other than the Site.
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As shown in Table 7, the estimated cumulative risks and hazards associated with the soil vapour samples collected
in November 2025 and December 2025 did not exceed the corresponding target risk and hazard levels.
The cumulative risk level for carcinogens in samples 25VW-09 and 25VW-10 were less than 1 x 10 by one to
two orders of magnitude. The cumulative hazard level identified in the three soil vapour samples for the
non-carcinogens were less than the target hazard level of 1.00.

Table 3 summarizes the properties of the compounds being assessed. Table 4 summarizes the soil properties used
for the calculations. Table 5 summarizes the building properties used for the calculations, and Table 6 presents the
generic soil vapour criteria calculated.

6.0 EVALUATION OF SITE CONDITIONS

6.1 Summary of Site Conditions

The Site has buried waste and fill material within an industrial area, approximately 200 m west of a surface water
receptor, namely the Red Deer River.

Based on findings from the 2025 soil vapour monitoring and sampling events and historical data for the Site, there
are concerns related to soil vapours generated from the potential buried wastes.

Historical groundwater analytical results confirmed that the groundwater is deeply anoxic, based on elevated
concentrations of redox sensitive parameters (e.g., dissolved iron and manganese) at MW-03, while sulphate is
reduced. These conditions are consistent with the presence of methane at vapour wells and are likely related to the
decomposition of buried organic materials. Along with historical data from other monitoring wells between MW-03
and the Red Deer River, the environmental risk related to Tier 1 Guideline exceedances measured at the various
monitoring wells is interpreted to be low.

Soil vapour sample results from wells 25VW-09 and 25VW-10 did not exceed the cumulative target risks and hazard
levels for the parameters tested and only historical analysis of dichlorodifluoromethane in VW-02 in 2021 and 2024
exceeded the individual hazard level. However, historical methane and carbon dioxide levels were measured at
elevated concentrations across the monitoring network, indicating a widespread issue. Historical methane
concentrations in soil vapour samples at VW-02 and 24VW-06 have been measured above the methane LEL of
5%. Carbon dioxide has been field-measured at most wells at concentrations above 5% in 2025 with the exception
of 22VW-04, with a maximum carbon dioxide concentration measured of 22.9% at 22VW-01 in 2025. Unless carbon
dioxide is present at concentrations exceeding 50%, at which point it presents a risk for asphyxiation, the elevated
concentration is not considered a risk to potential receptors. However, the elevated methane concentrations may
present a risk to potential receptors.

6.2 Summary of Hazard Quotient Results

A summary of the 2014 HQs from the 2014 risk management plan (RMP) for the Site that was completed by Tiamat
is attached in Appendix B.

For consistency with XCG Consulting Limited’s (XCG’s) approach from 2017, Tetra Tech compared individual HQs
with the individual target hazard level (0.2). Based on the 2019, 2021, and 2023 to 2025 programs, the greatest
individual HQ calculated for the Site was 0.6 (vs a target individual hazard level of 0.2) for dichlorodifluoromethane
at VW-02 in 2021 and the greatest individual estimated cancer risk was 3.5 x 10 (vs a target risk of 1.0 x 10) for
benzene at 25VW-10 in December 2025. The greatest cumulative HQ calculated for the Site was 0.6 (vs target
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cumulative hazard level of 1.0) at VW-02 in 2021, and the greatest cumulative estimated cancer risk was 5.0 x 10
at 25VW-10 (2025) and 4.5 x 10 at VW-02 (2024).

While further development at the Site is not currently proposed, for illustrative purposes and based on the HQs and
cancer risk levels calculated from the 2019, 2021, and 2023 to 2025 vapour data, the Site was upgraded from no
passive or active measures required for development within the setback area to Passive Level A measures
(compacted clay liner with a minimum thickness of 1 m and confirmed maximum hydraulic conductivity of
108 cm/sec) using the prior RMP approach.

These measures relate to compounds with HQs and cancer risks and were not specifically developed for methane.
Risk management for methane should consider concentrations as well as other factors such as volume of
methane-generating material, generation rates, and soil gas movement. Common concentrations and soil gas
pressures are used to assess response requirements. Based on the measured methane concentrations at the Site,
Passive Level A measures may not be sufficient in certain areas of the setback.

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, but it is recommended that future applications for development within the setback review this report and
the historical methane concentration data to determine if the generic measures would be sufficient with respect to
methane for their specific development and location. 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 vapour monitoring and sampling in 2025 and previous years, Tetra Tech has
developed the following conclusions:

=  Soil vapour monitoring completed in 2025 showed elevated methane gas concentrations measured (above 5%)
at 22VW-01, VW-02, 22VW-03, and 24VW-06. Methane concentrations at 22VW-04, 22VW-05, 24VW-07,
24VW-08, 25VW-09, and 25VW-10 were all below 0.2%. Carbon dioxide, a common component of normal soil
gas as well as LFG, was also elevated at most soil vapour wells, indicating a widespread distribution of elevated
carbon dioxide. The carbon dioxide concentrations ranged from 3.2% at 22VW-04 to 22.9% at 22VW-01.
Carbon monoxide was detected at 25VW-10 (10% in December 2025).

= Methane extends beyond the identified waste footprint of the Site, similar to previous results, as outlined below:

- The two new soil vapour wells installed to the northwest and northeast of 24VW-06, exhibited negligible
methane concentrations in November 2025 (25VW-09 only) and December 2025. The measured
concentrations at 25VW-09 and 25VW-10 were less than values referenced in soil vapour screening criteria
protective of vapour intrusion into indoor air or in the area immediately outside the foundation of a building
or structure. The measured concentrations in 25VW-09 and 25VW-10 indicate that methane vapours in the
soil may be delineated to the north of the interpreted waste footprint between 24VW-06 and 25VW-09 to
the northwest and between 24VW-06 and 25VW-10 to the northeast.

- Concentrations of the BTEX compounds, PHCs, and VOCs in the soil vapour samples collected from
25VW-09 and 25VW-10 were less than the soil vapour screening criteria. The estimated cumulative risks
and hazards associated with the soil vapour samples collected in 2025 did not exceed the corresponding
target risk and hazard levels or individual hazard levels.

1"
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The results of the vapour monitoring program in 2025, in combination with results from previous years, indicate
there are impacts to groundwater and soil vapours from the buried waste in place at the Site. Ongoing risk
management is required, including ongoing monitoring and administrative actions.

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

Ongoing Monitoring:

The groundwater flow direction and groundwater quality have been reasonably well defined as of 2024, with a
known presence of persistently elevated ammonia at MW-03, based on previous years of monitoring. Therefore,
periodic groundwater monitoring and sampling events are recommended, albeit not necessarily on an annual
basis. A proposed schedule for the upcoming years is presented below.

Continue quarterly monitoring of soil vapour concentrations and pressures at all new and existing vapour
monitoring wells. Based on the analytical results to date, ongoing collection of soil vapour samples for analytical
testing is not considered warranted unless monitoring results yield significant methane concentrations.
Sampling of the two new soil vapour wells installed in 2025 is recommended to be completed in 2026 to confirm
initial concentrations.

Based on the above, the following monitoring program is proposed. If results remain consistent, reducing the
monitoring and sampling frequency over time may be warranted.

Table 7-1: Proposed Site Condition, Surface Water, Groundwater, and Vapour Monitoring Program

Activity 2026 | 2027 | 2028 | 2029
Groundwater monitoring (summer) at five wells (MW-01, MW-03, and 22MW-04 within the
industrial park and MW-01 and MW-03 on Lot 4, Block 8, to the east of the industrial park). X X
Groundwater sampling (summer) at two wells (MW-03 and 22MW-04). X X
Quarterly (four times per year) vapour monitoring of ten locations (22VW-01, VW-02,
22VW-03, 22VW-04, 22VW-05, 24VW-06, 24VW-07, 24VW-08, 25VW-09, and 25VW-10). X X X X
Sample as needed if monitoring yields significant methane concentrations.
Annual spring vapour sampling at 25VW-09 and 25VW-10 to confirm concentrations. X

Administrative Actions:

Ensure that the Site is clearly identified within the City’s Zoning Bylaw and appropriate administrative
requirements are met for Site development in accordance with City policies and provincial regulations.

Ensure that the Site is clearly identified within the City’s Utility mapping system. Elevated subsurface methane
concentrations are present in areas of the Site and future activities in the vicinity (e.g., utility work, repairs,
paving) should consider the potential presence of subsurface gas and site-specific safety plans should be
developed for work undertaken to limit the potential for exposure to site workers.

Further to the above recommendations, as noted, the Site has buried waste materials and elevated subsurface
methane concentrations. As the Site is fully developed with roadways and commercial buildings, the City should
review the Site’s status on an ongoing basis with respect to the elevated methane concentrations and the
possibility of the accumulation of methane gas in underground utility corridors, trenches/excavations, and
potentially within or beneath the footprint of buildings.
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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.

Prepared by:

Kara Heckert, E.I.T.

Project Engineer-in-Training

Solid Waste Management Practice
Direct Line: 204.954.6832
Kara.Heckert@tetratech.com

/as
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Reviewed by:

Colleen Wendeborn, M.Sc., P.Geol.
Senior Hydrogeologist

Solid Waste Management Practice
Direct Line: 403.723.1605
Colleen.Wendeborn@tetratech.com
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The Association of Professional Engineers and
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Table 2: Soil Vapour Analytical Results
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Location| Generic Soil VW-01 22VW-01 VW-02 24VW-06 24VW-07 24VW-08 25VW-09 25VW-10
Field ID| Vapour Criteria - VW-01 VW-01 19DUPO1 22VW-01 VW-02 VW-02 [ VW-02/1229 | VW-02/9880 VW-02 DUPLICATE 24VW-06 24VW-07 24VW-08 25VW-09 25VW-09 25VW-10
Sample Date Residential 5-Dec-2019 | 5-Dec-2019 | 5-Dec-2019 5-Apr-2023 | 5-Dec-2019 | 5-Dec-2019 | 4-May-2021 | 12-Jul-2021 4-Dec-2024 4-Dec-2024 4-Dec-2024 4-Dec-2024 4-Dec-2024 12 Nov 2025 03 Dec 2025 03 Dec 2025
Laboratory Report Number| Coarse-Grained || 2393570 | 2393570 | L2393570 CG2304075 L2393570 | L2393570 | C1C2833 C1J4824 CG2418081 CG2418081 CG2418081 CG2418081 CG2418081 CG2516682 CG2517660 CG2517660
Laboratory Sample ID (ng/m?)’ L2393570-1| L2393570-4 | L2393570-3 | CG2304075-001 | L2393570-2 [ L2393570-5| PMX241 QBY851 |CG2418081-001|CG2418081-005 | CG2418081-002 | CG2418081-003 | CG2418081-004 | CG2516682-001 | CG2517660-001 | CG2517660-002
Parameter Unit ug/m®
Volatile Organic Compounds (VOCs)
Chlorobenzene ug/m® 347 <0.92 - <0.92 <0.92 <0.92 - <0.46 <0.92 <0.97 <1.01 <0.92 <0.92 <0.92 <0.92 <0.92 <1.06
Chloroethane pg/m?® 124,080 <0.53 - <0.53 <0.53 <0.53 - <0.79 <1.6 <0.55 0.61 <0.53 <0.53 <0.53 <0.53 <0.53 <0.61
Chloroform ug/m® 27 <0.98 - <0.98 <0.98 <0.98 - <0.49 <0.98 <1.02 <1.07 <0.98 <0.98 <0.98 4.83 2.93 70.3
Chloromethane pg/m?® 2,657 1.05 - 1.04 0.6 1.7 - 1.1 <1.2 9.64 10.1 0.54 <0.41 <0.41 0.41 <0.41 <0.50
Cyclohexane ug/m® 201,510 <0.69 - <0.69 67.1 1.2 - 0.78 <12 14.5 13.7 43.7 248 217 2.72 1 2.75
Dibromochloromethane pg/m?® 6,070 <1.7 - <17 <17 <17 - <17 <34 <1.8 <1.9 <17 <17 <17 <17 <17 <2.0
Dichlorodifluoromethane ug/m® 3,584 2.76 - 2.75 11.2 23.8 - 13.9 2,110 1670 1740 3.40 37.5 1.80 3.9 3 1.4
Ethyl acetate pg/m?® 2,509 11.9 - 0.76 1.76 <0.72 - <3.6 <7.2 <0.76 <0.79 <0.72 <0.72 <0.72 <0.72 <0.72 <0.83
Freon 113 ug/m® 230,627 <1.5 - <1.5 <1.5 <1.5 - <1.2 <23 <1.6 <17 <15 <15 <15 <1.5 <15 <1.8
Heptane pg/m?® 14,461 <0.82 - 0.99 13 1.35 - 3 3.1 7.42 6.84 6.93 3.12 <0.82 <0.82 <0.82 24.6
Hexachlorobutadiene pg/m® 51 <21 - <21 <21 <2.1 - <56.3 <11 <2.2 <2.3 <2.1 <21 <21 <21 <21 <2.5
Hexane pg/m?® 18,839 20.1 - 2.25 21.4 242 - <0.7 6 11.0 9.38 22.2 4.44 0.81 2.96 <0.70 18.1
Isooctane ug/m® 14,917 <0.93 - 1.05 <14.0 1.92 - - - 28.4 28.4 17.9 <0.9 <0.9 <0.9 <0.9 20.5
iso-Propylbenzene (cumene) pg/m?® 14,461 <0.98 - <0.98 <1.0 <0.98 - - - <1.0 <11 <1.0 <1.0 <1.0 <1.0 <1.0 <11
Methyl t-Butyl Ether (MTBE) pg/m?® 1,153 18.9 - <0.72 7.36 <0.72 - <0.72 <1.4 <0.76 <0.79 <0.72 <0.72 <0.72 <0.72 <0.72 <0.83
Methylene Chloride pg/m?® 18,764 4 - <0.69 <0.72 <0.69 - <2.1 <4.2 <0.73 <0.76 <0.69 <0.69 <0.69 <0.69 <0.69 2.36
Naphthalene pg/m?® 380 <2.6 - <2.6 <0.69 <2.6 - 1.2 <21 <0.58 <0.58 <0.52 <0.52 <0.52 <0.52 <0.52 <0.58
Propene ug/m® 91,723 <0.34 - <0.34 <112 <0.34 - - <260 <177 <184 484 <0.69 <8.09 8.54 <2.82 <56.1
Tetrachloroethene pg/m?® 1,390 <14 - <14 <14 <14 - <0.68 <1.4 <14 <1.5 <14 <1.4 <14 33.5 18.9 129
Tetrahydrofuran pg/m?® 62,828 0.8 - 0.6 2.39 <0.59 - <1.2 <2.4 <0.62 <0.65 <0.59 <0.59 <0.59 <0.59 <0.59 <3.80
Trichloroethene pg/m?® 70 <11 - 1.4 <11 <11 - <0.54 <11 10.7 10.5 3.8 1.9 2.7 20.3 16.6 389
Trichlorofluoromethane pg/m® 34,325 1.3 - 1.3 <11 1.6 - <1.1 <2.2 <1.2 <1.2 <1.1 1.7 <11 <11 <11 <1.3
Vinyl acetate pg/m?® 6,586 <1.8 - <1.8 <12.7 <1.8 - <0.7 <14 <1,150 <1,160 <19.7 <1.8 <2.3 <1.8 <1.8 <2.0
Vinyl bromide (bromoethene) pg/m® 40 <0.87 - <0.87 <0.9 <0.87 - <0.87 <1.8 <0.9 <1.0 <0.9 <0.9 <0.9 <0.9 <0.9 <1.0
Vinyl chloride pg/m® 70 <0.51 - <0.51 <0.51 <0.51 - <0.26 <0.51 <0.54 <0.56 <0.51 <0.51 <0.51 <0.51 <0.51 <0.59
Notes:

' 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.

NG - No applicable criteria.
BOLD - Greater than criteria.
"-" Not analyzed.
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Table 3: Chemical, Physical, and Toxicological Properties
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TC RsC H' D.ir Duater BAF MF
Pure Pure
Parameter Tolerable Risk-Specific | Unitless Henry’s Component | Component Bioattenuation Mass Fra.ctlon in .Mass. Fraction .Mass. Fraction
Concentration | Concentration | Law Constant Molecular Molecular Factor Soil . in Soil VapOl:lI" ' SO.I| Vap?ur )
Diffusivity in | Diffusivity in (Coarse and Fine) Coarse Soil Fine Soil
Air Water
Units mg/m* mg/m* unitless cm’is cm’ls unitless unitless unitless unitless

Benzene -- 0.003 0.225 0.088 1.00E-05 10 -- -- -
Toluene 3.8 -- 0.274 0.087 9.20E-06 10 -- -- -
Ethylbenzene 1 - 0.358 0.075 8.50E-06 10 - - -
Xylenes 0.18 -- 0.252 0.078 9.90E-06 10 -- -- -
Naphthalene 0.003 -- 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
F1 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
F2 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 0.1 0.005 0.005
1,1,1-Trichloroethane 5 -- 0.688 0.078 0.000009 10 -- - -
1,1,2,2-Tetrachloroethane -- 0.000172 0.019 0.071 0.000008 10 - - -
1,1,2-Trichloroethane 0.0002 0.000625 0.038 0.078 0.000009 10 -- -- -
1,1-Dichloroethane -- 0.006250 0.240 0.074 0.000011 10 -- -- -
1,1-Dichloroethene 0.2 -- 0.942 0.090 0.000010 10 -- -- -
1,2,4-Trichlorobenzene 0.007 -- 0.112 0.030 0.000008 10 - - -
1,2,4-Trimethylbenzene 0.06 - 0.230 0.061 0.000008 10 - - -
1,2-Dibromoethane 0.0093 0.016700 0.027 0.022 0.000012 10 -- -- -
1,2-Dichlorobenzene 0.2 -- 0.072 0.069 0.000008 10 - -- -
1,2-Dichloroethane 0.007 0.000385 0.049 0.104 0.000010 10 -- - -
1,2-Dichloropropane 0.004 0.002703 0.110 0.078 0.000009 10 - - -
1,3,5-Trimethylbenzene 0.06 - 0.359 0.060 0.000008 10 - - -
1,3-Butadiene 0.002 0.000333 3.009 0.249 0.000011 10 - - -
1,3-Dichlorobenzene 0.095 0.000909 0.128 0.069 0.000008 10 - -- -
1,4-Dichlorobenzene 0.095 0.000909 0.098 0.069 0.000008 10 -- - -
1,4-Dioxane 0.03 0.002000 0.000 0.229 0.000010 10 -- - -
2-Hexanone 0.03 -- 0.004 0.070 0.000008 10 -- -- -
Acetone 31 -- 0.002 0.124 0.000011 10 -- -- -
Allyl chloride 0.001 - 0.450 0.094 0.000011 10 - - -
Benzyl chloride 0.001 -- 0.017 0.075 0.000008 10 -- -- -
Bromodichloromethane -- 0.000270 0.098 0.030 0.000011 10 - - -
Bromoform -- 0.009091 0.024 0.015 0.000010 10 -- -- -
Bromomethane 0.005 -- 0.255 0.073 0.000012 10 -- -- -
Carbon Disulfide 0.7 -- 0.705 0.104 0.000010 10 -- -- -
Carbon Tetrachloride 0.1 0.001667 1.183 0.078 0.000009 10 -- -- -
Chlorobenzene 0.01 -- 0.148 0.073 0.000009 10 -- -- -
Chloroethane 1 -- 0.073 0.271 0.000012 10 -- -- -
Chloroform 0.098 0.000435 0.154 0.104 0.000010 10 -- -- -
Chloromethane 0.09 -- 0.388 0.126 0.000007 10 -- -- -
cis-1,2-Dichloroethene 0.007 -- 0.302 0.074 0.000011 10 -- -- -
cis-1,3-Dichloropropene 0.02 0.002500 0.053 0.087 0.000010 10 -- -- -
Cyclohexane 6 -- 7.618 0.080 0.000009 10 -- -- -
Dibromochloromethane 0.07 -- 0.040 0.020 0.000011 10 - - -
Dichlorodifluoromethane 0.1 -- 16.475 0.067 0.000010 10 - - -
4-Ethyltoluene 0.40 - 0.205 0.065 0.000007 10 - - -
Ethyl acetate 0.07 - 0.006 0.067 0.000010 10 - - -
Freon 113 5 -- 21.500 0.038 0.000009 10 -- -- -
Freon 114 17 -- 115.000 0.082 0.000009 10 -- -- -
Heptane 0.4 -- 83.709 0.065 0.000007 10 -- -- -
Hexachlorobutadiene -- 0.000455 0.421 0.027 0.000007 10 - - -
Isooctane 0.4 -- 30.500 0.060 0.000007 10 -- -- --
Isopropy! alcohol 0.2 -- 0.000331 0.103 0.000011 10 -- -- -
Isopropylbenzene 0.4 -- 0.591 0.065 0.000007 10 -- -- --
Methy! ethyl ketone 5 - 0.001 0.081 0.000010 10 - - -
Methyl isobutyl ketone 0.003 - 0.006 0.075 0.000008 10 - - -
Methylene chloride 0.6 1 0.151 0.101 0.000012 10 - - -
MTBE 0.037 -- 0.028 0.102 0.000011 10 -- -- --
n-Hexane 0.7 -- 73.916 0.200 0.000008 10 -- -- --
Propylene 3 -- 8.013 0.110 0.000011 10 -- -- --
Styrene 0.092 -- 0.130 0.071 0.000008 10 -- -- --
Tetrachloroethylene 0.36 0.038462 1.077 0.072 0.000008 10 - - -
Tetrahydrofuran 2 -- 0.003 0.099 0.000011 10 -- -- --
trans-1,2-Dichloroethene - - 0.277 0.071 0.000012 10 - - —
trans-1,3-Dichloropropene 0.02 0.002500 0.053 0.087 0.000010 10 -- -- -
Trichloroethylene 0.04 0.002439 0.477 0.079 0.000009 10 -- -- --
Trichlorofluoromethane 1.05 -- 5.200 0.087 0.000010 10 - - -
Vinyl acetate 0.2 -- 0.024 0.085 0.000009 10 -- -- --
Vinyl bromide 0.003 -- 0.260 0.100 0.000012 10 -- -- -
Vinyl chloride 0.1 0.002273 3.236 0.106 0.000012 10 - - -
Hydrogen Sulfide 0.002 - 0.350 0.188 0.000022 10 - - -
Notes:
cm?/s Square centimetres per second.
F1 Fraction 1 (C6-C10).
F2 Fraction 2 (C>10-C16).
mg/m?® Milligrams per cubic metre.
PHC Petroleum hydrocarbon.
- Not applicable.
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.

Alberta Environment and Protected Areas (EPA). 2024. Alberta Tier 1 Soil and Groundwater Remediation Guidelines.
Health Canada. 2021. Federal contaminated site risk assessment in Canada: Toxicological reference values (TRVs), Version 3.0.
United States Environmental Protection Agency (US EPA). 2024. Regional Screening Levels for Chemical Contaminants at Superfund Sites.
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Table 4: Soil Properties for Evaluation of Vapour Transport

Parameter Units Coarse-Grained Soil Fine-Grained Soil
0, Vapour-filled porosity unitless 0.31 0.303
Py Dry bulk density glcm?® 1.7 14
n Total soil porosity unitless 0.36 0.47
O, Moisture-filled porosity unitless 0.05 0.167
Qs Soil gas flow rate cm’/s 167 16.7
Notes:
Values from CCME (2014).
cm Centimetre.

cm? Square centimetre.
g/cm3 Grams per cubic centimetre.
PHC  Petroleum hydrocarbon.
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.
Alberta Environment and Protected Areas (EPA). 2024. Alberta Tier 1 Soil and Groundwater Remediation Guidelines.
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Table 5: Building Properties for Evaluation of Vapour Transport

Parameter Units Residential/Parkland Land Use

Lg Building length cm 1,225

Wpg Building width cm 1,225

Ag Building area exposed to soil, including basement wall area cm? 2.70E+06

Hs Building height cm 360

Lerack Thickness of the foundation cm 11.25

Acrack Area of cracks through which contaminant vapours enter the building cm? 994.5

ACH Air exchanges per hour h' 0.5

Notes:

Values taken from CCME (2014).

cm  Centimetre.

cm? Square centimetre.

h' 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.

Alberta Environment and Protected Areas (EPA). 2024. Alberta Tier 1 Soil and Groundwater Remediation Guidelines.
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Table 6: Generic Soil Vapour Criteria
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Residential/Parkland

Parameter Units Coarse-Grained Units Coarse-Grained
Benzene 0.041 41.0
Toluene 75.2 75,190
Ethylbenzene 68.7 68,650
Xylenes 3.52 3,520
PHC F1 867 867,380
PHC F2 52.5 52,500
Naphthalene 0.38 1,694,000
1,1,1-Trichloroethane 1,694 1,693,510
1,1,2,2-Tetrachloroethane 0.011 1.2
1,1,2-Trichloroethane 0.0070 7.00
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 2.16
1,2-Dichlorobenzene 7.07 7,072
1,2-Dichloroethane 0.020 23.9
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 0.020 17.3
1,3-Dichlorobenzene 0.060 64.3
1,3-Dichloropropene [cis] 0.16 163
1,3-Dichloropropene [trans] 0.15 149
1,4-Dichlorobenzene 0.064 64.0
1,4-Dioxane 0.11 105
1-Methyl-4 ethyl benzene 14.5 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 3 0.030 3 32.0
Benzyl chioride mg/m 0.030 ug/m 34.3
Bromodichloromethane 0.030 28.3
Bromoform 1.49 1,494
Bromomethane 0.17 173
Carbon disulfide 21.7 21,713
Carbon tetrachloride 0.1 113
Chlorobenzene 0.35 347
Chloroethane 124 124,080
Chloroform 0.030 27.0
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 114 566 566,335
Heptane 14.5 14,461
Hexachlorobutadiene 0.050 50.7
Hexane 18.8 18,839
Isooctane 14.9 14,917
iso-Propylbenzene (cumene) 14.5 14,461
Isopropanol 6.22 6,219
Methyl t-Butyl Ether (MTBE) 1.15 1,153
Methylene Chloride 18.8 18,764
Propylene 91.7 91,723
Styrene 3.22 3,220
Tetrachloroethene 1.39 1,390
Tetrahydrofuran 62.8 62,828
Trichloroethene 0.070 70.0
Trichlorofluoromethane 34.3 34,325
Vinyl acetate 6.59 6,586
Vinyl bromide (bromoethene) 0.040 40.0
Vinyl chloride 0.070 70.0
Notes:

mg/m3 Milligrams per cubic metre.
ug/m3 Micrograms per cubic metre.
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.

2 Alberta Environment and Protected Areas (EPA). 2024. Alberta Tier 1 Soil and Groundwater Remediation Guidelines.
% Health Canada. 2021. Federal contaminated site risk assessment in Canada: Toxicological reference values (TRVs), Version 3.0.
* United States Environmental Protection Agency (US EPA). 2024. Regional Screening Levels for Chemical Contaminants at Superfund Sites.
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Table 7: Soil Vapour Risk Evaluation

! ) 3 Comparisons of Soil Vapour Measurementsto Soil Vapour Criteria
Soil Vapour Soil Vapour Results (pg/m”) - —
Parameter Unit Screening Estimated Cancer Risk
Criteria ® VW-01 22VW-01 VW-02 VW-02 VW-02 VW-02 24VW-06 | 24VW-07 | 24VW-08 | 25VW-09 | 25VW-09 | 25VW-10 VW-01 22VW-01 VW-02 VW-02 VW-02 VW-02 24VW-06 | 24VW-07 | 24VW-08 | 25VW-09 | 25VW-09 | 25VW-10
5-Dec-19 5-Apr-23 5-Dec-19 | 4-May-21 12-Jul-21 | 4-Dec-24 | 4-Dec-24 | 4-Dec-24 | 4-Dec-24 | 12-Nov-25 | 3-Dec-25 | 3-Dec-25 | 5-Dec-19 5-Apr-23 5-Dec-19 | 4-May-21 12-Jul-21 | 4-Dec-24 | 4-Dec-24 | 4-Dec-24 | 4-Dec-24 | 12-Nov-25 | 3-Dec-25 | 3-Dec-25
Benzene ug/m® 41 2.55 0.83 2.11 2.82 <0.64 18.4 4.38 2.14 0.67 0.7 0.61 14.4 6.2E-07 2.0E-07 5.1E-07 6.9E-07 ND 4.5E-06 1.1E-06 5.2E-07 1.6E-07 1.7E-07 1.5E-07 3.5E-06
Toluene ug/m® 75,190 17.7 1.47 4.75 1.09 <0.75 21.6 6.29 3.39 8.59 712 17.2 111 - - - - - - - - - - - -
Ethylbenzene ug/m® 68,650 <0.87 1.26 <0.87 <0.43 <0.87 3.26 1.39 0.61 0.82 3.26 1.39 12.6 - - - - - - - - - - - -
Xylenes Total ug/m® 3,520 45 5 3.3 1.3 <2.6 13 7.4 3 4.2 16.4 8.2 51.1 - - - - - - - - - - - -
F1(Ce-C10) ug/m® 867,383 199 2,660 76 54.3 1880 1630 1490 66 201 550 169 1,400 - - - - - - - - - - - -
F2 (C1o-C16) ug/m® 52,495 201 3,830 50 68.8 118 20 939 <15 46 361 105 444 - - - - - - - - - - - -
Aliphatics (Ce-Cs) ug/m® 740,737 56 2,580 59 13.3 1470 1570 743 42 134 120 41 631 - - - - - - - - - - - -
Aliphatics (>Cg-C1o) ug/m® 40,257 152 1,590 50 6.4 87 195 802 29 83 350 90 617 - - - - - - - - - - - -
Aliphatics (>C19-C1») ug/m® 40,257 145 212 32 16.6 23 <15 686 <15 23 260 54 331 - - - - - - - - - - - -
Aliphatics (>C12-C16) ug/m® 40,257 <30 31 <30 53 <10 <30 48 <30 <30 50 <30 <30 - - - - - B - B - _ - _
Aromatics (>C8-C10) ug/m® 805 <15 39 <15 <5.0 <10 21 23 <15 <15 30 <15 88 - - - - - - - - - - - -
Aromatics (>C10-C12) ug/m® 8,051 <15 677 <15 <5.0 <10 <15 22 <15 <15 <15 <15 <15 - - - - - - - - - - - -
Aromatics (>C12-C16) ug/m® 8,051 <30 1,210 <30 <5.0 <10 <30 <30 <30 <30 <30 <30 <30 - - - - - B - B - _ - _
1,1,1-Trichloroethane ug/m® 1,693,510 <11 <11 <11 <0.55 <1.1 <1.2 <11 <11 188 <11 <11 <1.3 - R R R R R R R R R R R
1,1-Dichloroethane ug/m® 430 <0.81 <0.81 <0.81 <0.4 <0.81 <0.89 <0.81 <0.81 6.11 <0.81 <0.81 <0.93 ND ND ND ND ND ND ND ND 1.4E-07 ND ND ND
1,2,4-Trimethylbenzene ug/m® 2,235 <0.98 4.9 <0.98 <25 <4.9 3 2 <1.0 1.7 4 2.1 6.6 - - - - - - - - - - - -
1,2-Dichlorotetrafluoroethane ug/m® 566,335 <14 <14 <14 <1.2 <2.4 8.4 <14 <14 <14 <14 <14 <1.6 - - - - - - - - - - - -
1,3,5-Trimethylbenzene ug/m® 2,235 <0.98 6.8 <0.98 <25 <4.9 <1.1 1 <1.0 <1.0 <1.0 <1.0 2.3 - - - - - R - R - R - R
1-Methyl-4 ethyl benzene ug/m® 14,461 <0.98 1.9 <0.98 <25 <4.9 <11 <1.0 <1.0 <1.0 1.1 <1.0 3.3 - - - - - - R R R R R R
Isopropanol (2-Propanol) ug/m® 6,219 2.8 - <25 <25 <4.9 - - - - - - - - - - - - - - - - - - -
2-Butanone (MEK) ug/m® 167,364 1.23 1.68 1.15 1.38 <1.2 537 <0.59 <0.59 1.62 <2.06 0.77 23.4 - - - - - - - - - - - -
2-Hexanone (MBK) ug/m® 1,053 <4.1 <12.3 <4.1 <4.1 <8.2 <4.51 5.33 <4.10 <4.10 <4.10 <4.10 <20.5 - - - - - - - - - R - -
Acetone ug/m® 918,788 16.3 15.7 13.1 8.7 <29 4 3.1 3.3 37 18.5 7.4 264 - - - - - - - - - - - -
Carbon disulfide ug/m® 21,713 <0.62 <16 11.7 <16 <3.1 <1.7 <1.6 1.6 48.9 40.8 22.7 63.5 - - - - - - - - - - - -
Chloroethane ug/m® 124,080 <0.53 <0.53 <0.53 <0.79 <1.6 0.61 <0.53 <0.53 <0.53 <0.53 <0.53 <0.61 -
Chloromethane ug/m® 2,657 1.05 0.6 1.7 1.11 <1.2 10.1 0.54 <0.41 <0.41 0.41 <0.41 <0.50 - - - - - - - - - - - -
Cyclohexane ug/m® 201,510 <0.69 67.1 1.2 0.78 <12 14.5 43.7 2.48 2.17 2.72 1 2.75 - - - - - - - - - - - -
Dichlorodifluoromethane ug/m® 3,584 2.76 11.2 23.8 13.9 2110 1740 3.4 375 1.8 3.9 3 1.4 - - - - - - - - - - - -
Ethyl acetate ug/m® 2,509 11.9 1.76 <0.72 <3.6 <7.2 <0.79 <0.72 <0.72 <0.72 <0.72 <0.72 <0.83 - - - - - - - - - - - -
Heptane ug/m® 14,461 0.99 13 1.35 3 3.1 7.42 6.93 3.12 <0.82 <0.82 <0.82 24.6 - - - - - - - - - - - -
Hexane ug/m® 18,839 20.1 214 2.42 <0.7 6 11 222 4.44 0.81 2.96 <0.70 18.1 - - - - - - - - - - - -
Isooctane ug/m® 14,917 1.05 <14.0 1.92 - - 28.40 17.90 <0.9 <0.9 <0.9 <0.9 20.5 - - - - - - - - - - - -
Methyl t-Butyl Ether (MTBE) ug/m® 1,153 18.9 7.36 <0.72 <0.72 <14 <0.79 <0.72 <0.72 <0.72 <0.72 <0.72 <0.83 - - - - - - - - - - - -
Methylene Chloride ug/m® | 18,764 / 62,546° 4.00 <0.72 <0.69 <2.1 <4.2 <0.76 <0.69 <0.69 <0.69 <0.69 <0.69 2.36 6.4E-10 ND ND ND ND ND ND ND ND ND ND 3.8E-10
Naphthalene pg/m® 380 <2.6 <0.69 <26 1.2 <21 <0.58 <0.52 <0.52 <0.52 <0.52 <0.52 <0.58 - - - - - - - - -
Propene pg/m* 91,723 <0.34 <112 <0.34 - <260 <184 484 <0.69 <8.09 8.54 <2.82 <56.1 - - - - - - - - -
Tetrahydrofuran ug/m® 62,828 0.80 2.39 <0.59 <1.2 <24 <0.65 <0.59 <0.59 <0.59 <0.59 <0.59 <3.8 - - - - - - - - -
Trichloroethene ug/m® | 1,392/2,679° 1.4 <11 <1.1 <0.54 <1.1 10.7 3.8 1.9 2.7 20.3 16.6 389 5.2E-09 ND ND ND ND 4.0E-08 1.4E-08 7.1E-09 1.0E-08 7.6E-08 6.2E-08 1.5E-06
Trichlorofluoromethane pg/m® 6,586 1.3 <1.1 1.6 <1.1 <2.2 <1.2 <1.1 17 <1.1 <1.1 <1.1 <1.3 - - - - - - - - -
Cumulative Risk ° 6.3E-07 2.0E-07 5.1E-07 6.9E-07 ND 4.5E-06 1.1E-06 5.3E-07 3.2E-07 2.5E-07 2.1E-07 5.0E-06
Target Risk Levels 1.0x10°
Notes:
< —not detected. Listed value is the corresponding detection
I-m.!t'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°° or target hazard level of 1.

@Listed soil vapour screening criteria derived in accordance with
CCME, 2014.

® Estimated cancer risk = (soil vapour concentration/cancer soil
vapour screening level) x 10°°.

° Estimated hazard quotient = (soil vapour concentration/non-
cancer soil vapour screening level).

4 Cumulative risk and hazard index represent the sum of
chemical-specific cancer risks and hazard quotients.

¢ Soil vapour screening criteria shows both the threshold criteria
and non-threshold criteria. Target risk and hazard levels are
calculated with the appropriate criteria.
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Comparisons of Soil Vapour Measurementsto Soil Vapour Criteria
Soil Vapour - - <
Parameter Unit Screening Estimated Hazard Quotients
Criteria ® VW-01 22VW-01 VW-02 VW-02 VW-02 VW-02 24VW-06 | 24VW-07 | 24VW-08 | 25VW-09 | 25VW-09 | 25VW-10
5-Dec-19 5-Apr-23 5-Dec-19 | 4-May-21 12-Jul-21 | 4-Dec-24 | 4-Dec-24 | 4-Dec-24 | 4-Dec-24 | 12-Nov-25 | 3-Dec-25 | 3-Dec-25
Benzene ug/m® 41 - - - - - - - - -
Toluene ug/m® 75,190 2.4E-04 2.0E-05 6.3E-05 1.4E-05 ND 2.9E-04 8.4E-05 4.5E-05 1.1E-04 9.5E-04 2.3E-04 1.5E-03
Ethylbenzene ug/m® 68,650 ND 1.8E-05 ND ND ND 4.7E-05 2.0E-05 8.9E-06 1.2E-05 4.7E-05 2.0E-05 1.8E-04
Xylenes Total ug/m® 3,520 1.3E-03 1.4E-03 9.4E-04 3.7E-04 ND 3.7E-03 2.1E-03 8.5E-04 1.2E-03 4.7E-03 2.3E-03 1.5E-02
F1(Cs-Ci0) ug/m® 867,383 2.3E-04 3.1E-03 8.8E-05 6.3E-05 2.2E-03 1.9E-03 1.7E-03 7.6E-05 2.3E-04 6.3E-04 1.9E-04 1.6E-03
F2 (C19-Cie) ug/m® 52,495 3.8E-03 7.3E-02 9.5E-04 1.3E-03 2.2E-03 3.8E-04 1.8E-02 ND 8.8E-04 6.9E-03 2.0E-03 8.5E-03
Aliphatics (Ce-Cg) ug/m® 740,737 7.6E-05 3.5E-03 8.0E-05 1.8E-05 2.0E-03 2.1E-03 1.0E-03 5.7E-05 1.8E-04 1.6E-04 5.5E-05 8.5E-04
Aliphatics (>Cg-C+) ug/m® 40,257 3.8E-03 3.9E-02 1.2E-03 1.6E-04 2.2E-03 4.8E-03 2.0E-02 7.2E-04 2.1E-03 8.7E-03 2.2E-03 1.5E-02
Aliphatics (>C19-C12) ug/m® 40,257 3.6E-03 5.3E-03 7.9E-04 4.1E-04 5.7E-04 ND 1.7E-02 ND 5.7E-04 6.5E-03 1.3E-03 8.2E-03
Aliphatics (>C12-C16) ug/m® 40,257 ND 7.7E-04 ND 1.3E-04 ND ND 1.2E-03 ND ND 1.2E-03 ND ND
Aromatics (>C8-C10) ug/m® 805 ND 4.8E-02 ND ND ND 2.6E-02 2.9E-02 ND ND 3.7E-02 ND 0.11
Aromatics (>C10-C12) ug/m® 8,051 ND 8.4E-02 ND ND ND ND 2.7E-03 ND ND ND ND ND
Aromatics (>C12-C16) ug/m® 8,051 ND 0.15 ND ND ND ND ND ND ND ND ND ND
1,1,1-Trichloroethane ug/m® 1,693,510 ND ND ND ND ND ND ND ND 1.1E-04 ND ND ND
1,1-Dichloroethane ug/m® 430 ND ND ND ND ND ND ND ND 1.4E-02 ND ND ND
1,2,4-Trimethylbenzene ug/m® 2,235 ND 2.2E-03 ND ND ND 1.3E-03 8.9E-04 ND 7.6E-04 1.8E-03 9.4E-04 3.0E-03
1,2-Dichlorotetrafluoroethane ug/m® 566,335 ND ND ND ND ND 1.5E-05 ND ND ND ND ND ND
1,3,5-Trimethylbenzene ug/m® 2,235 ND 3.0E-03 ND ND ND ND 4.5E-04 ND ND ND ND 1.0E-03
1-Methyl-4 ethyl benzene ug/m® 14,461 ND 1.3E-04 ND ND ND ND ND ND ND 7.6E-05 ND 2.3E-04
Isopropanol (2-Propanol) ug/m® 6,219 4.5E-04 ND ND ND ND ND ND ND ND ND ND ND
2-Butanone (MEK) ug/m® 167,364 7.3E-06 1.0E-05 6.9E-06 8.2E-06 ND 3.2E-05 ND ND 9.7E-06 ND 4.6E-06 1.4E-04
2-Hexanone (MBK) pg/m® 1,053 ND ND ND ND ND ND 5.1E-03 ND ND ND ND ND
Acetone ug/m® 918,788 1.8E-05 1.7E-05 1.4E-05 9.5E-06 ND 4.4E-06 3.4E-06 3.6E-06 4.0E-05 2.0E-05 8.1E-06 2.9E-04
Carbon disulfide ug/m® 21,713 ND ND 5.4E-04 ND ND ND ND 7.4E-05 2.3E-03 1.9E-03 1.0E-03 2.9E-03
Chloroethane ug/m® 124,080 ND ND ND ND ND 4.9E-06 ND ND ND ND ND ND
Chloromethane ug/m® 2,657 4.0E-04 2.3E-04 6.4E-04 4.2E-04 ND 3.8E-03 2.0E-04 ND ND 1.5E-04 ND ND
Cyclohexane ug/m® 201,510 ND 3.3E-04 6.0E-06 3.9E-06 ND 7.2E-05 2.2E-04 1.2E-05 1.1E-05 1.3E-05 5.0E-06 1.4E-05
Dichlorodifluoromethane ug/m® 3,584 7.7E-04 3.1E-03 6.6E-03 3.9E-03 0.59 0.49 9.5E-04 1.0E-02 5.0E-04 1.1E-03 8.4E-04 3.9E-04
Ethyl acetate ug/m® 2,509 4.7E-03 7.0E-04 ND ND ND ND ND ND ND ND ND ND
Heptane ug/m® 14,461 6.8E-05 9.0E-04 9.3E-05 2.1E-04 2.1E-04 5.1E-04 4.8E-04 2.2E-04 ND ND ND 1.7E-03
Hexane ug/m® 18,839 1.1E-03 1.1E-03 1.3E-04 ND 3.2E-04 5.8E-04 1.2E-03 2.4E-04 4.3E-05 1.6E-04 ND 9.6E-04
Isooctane ug/m® 14,917 7.0E-05 ND 1.3E-04 ND ND 1.9E-03 1.2E-03 ND ND ND ND 1.4E-03
Methyl t-Butyl Ether (MTBE) ug/m® 1,153 1.6E-02 | 6.4E-03 ND ND ND ND ND ND ND ND ND ND
Methylene Chloride pg/im® | 18,764 / 62,546°| 2.1E-04 ND ND ND ND ND ND ND ND ND ND ND
Naphthalene pg/m® 380 ND ND ND 3.2E-03 ND ND ND ND ND ND ND ND
Propene ug/m® 91,723 ND ND ND ND ND ND 5.3E-03 ND ND 9.3E-05 ND ND
Tetrahydrofuran ug/m® 62,828 1.3E-05 3.8E-05 ND ND ND ND ND ND ND ND ND ND
Trichloroethene pg/m® | 1,392/2,679° | 1.0E-03 ND ND ND ND 7.7E-03 2.7E-03 1.4E-03 ND ND ND ND
Trichlorofluoromethane ug/m® 6,586 2.0E-04 ND 2.4E-04 ND ND ND ND 2.6E-04 ND ND ND ND
Cumulative Risk ° 3.8E-02 0.43 1.3E-02 1.0E-02 0.60 0.54 0.11 1.4E-02 2.3E-02 7.2E-02 1.1E-02 0.17
Target Risk Levels 1.00

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°° or target hazard level of 1.
@Listed soil vapour screening criteria derived in accordance with

CCME, 2014.

® Estimated cancer risk = (soil vapour concentration/cancer soil

vapour screening level) x 10°°.

¢ Estimated hazard quotient = (soil vapour concentration/non-

cancer soil vapour screening level).

4 Cumulative risk and hazard index represent the sum of
chemical-specific cancer risks and hazard quotients.

¢ Soil vapour screening criteria shows both the threshold criteria
and non-threshold criteria. Target risk and hazard levels are
calculated with the appropriate criteria.
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Table 8: Soil Vapour Quality Assurance/Quality Control Analytical Results

Location VW-02
Field ID VW-02 DUPLICATE
Sample Date 04 Dec 2024 04 Dec 2024 RPD
Laboratory Report Number CG2418081 CG2418081
Laboratory Sample ID| CG2418081-001 CG2418081-005
Parameter | Unit
Field Parameters
Pressure on receipt [ Inches Hg [ -10.8 [ -11.0 | 2
Fixed Gases
Oxygen % viv 1.76 1.73 2
Nitrogen % viv 62.3 61.8 1
Carbon Monoxide % viv <0.050 <0.050 -
Methane % viv 15.3 15.3 -
Carbon Dioxide % viv 11.9 11.8 1
Aliphatics
Aliphatics (C6-C8) ug/m® 1,560 1,570 1
Aliphatics (>C8-C10) Hg/m® 172 195 13
Aliphatics (>C10-C12) ug/m® <15 <15 -
Aliphatics (>C12-C16) pg/m3 <30 <30 -
Aromatics
Aromatics (C6-C8) ng/m® 33 34 3
Aromatics (>C8-C10) ug/m® 19 21 10
Aromatics (>C10-C12) pg/m3 <15 <15 -
Aromatics (>C12-C16) ug/m® <30 <30 -
CWS TvOC
CWS TVOC (C6-C8) ug/m® 1,590 1,600 1
CWS TVOC (>C8-C10) ng/m* 191 216 12
CWS TVOC (>C10-C12) ng/m® <15 <15 -
CWS TVOC (>C12-C16) ug/m® <30 <30
BTEXS F1-F2
Benzene ug/m® 18.4 16.9 8
Toluene ng/m® 21 21.6 3
Ethylbenzene ug/m?® 3.08 3.26 6
Xylene (o) ug/m* 3 3.13 4
Xylenes (m & p) ng/m* 9.25 9.9 7
Xylenes Total ng/m® 12.2 13 6
Styrene ng/m® <0.89 <0.94 -
Total BTEX mg/m* 54.7 54.8 -
F1(Ce-C1o) ug/m® 1,600 1,630 2
F1 (Cg-Cyp) - BTEX ng/m® 1,540 1,580 3
F2 (C19-C1e) ug/m® 18 20 11
F2-NAPHTHALENE ug/m?® 18 20 11
Volatile Organic Compounds (VOCs)
1,1,1-Trichloroethane pg/m?® <1.1 <1.2 -
1,1,2,2-Tetrachloroethane pg/m® <14 <15 -
1,1,2-Trichloroethane pg/m® <1.1 <1.2 -
1,1-Dichloroethane pg/m?® <0.85 <0.89 -
1,1-Dichloroethene pg/m?® <0.83 <0.87 -
1,2,4-Trichlorobenzene pg/m® <1.6 <1.6 -
1,2,4-Trimethylbenzene pg/m3 3 3 -
1,2-Dibromoethane pg/m? <1.6 <1.7 -
1,2-Dichlorobenzene pg/m?® <13 <1.3 -
1,2-Dichloroethane pg/m® <0.85 <0.89 -
1,2-Dichloroethene [cis] pg/m® <0.83 <0.87 -
1,2-Dichloroethene [trans] pg/m3 <0.83 <0.87 -
1,2-Dichloropropane pg/m?® <1.0 <1.0 -
1,2-Dichlorotetrafluoroethane pg/m® 2.9 8.4 97
1,3,5-Trimethylbenzene pg/m3 <1.0 <11
1,3-Butadiene pg/m? <0.46 <0.49 -
1,3-Dichlorobenzene pg/m?® <1.3 <1.3 -
1,3-Dichloropropene, [cis+trans] pg/m3 <1.9 <2.0 -
1,3-Dichloropropene [cis] pg/m3 <1.0 <1.0 -
1,3-Dichloropropene [trans] pg/m3 <1.0 <1.0 -
1,4-Dichlorobenzene pg/m?® <13 <1.3 -
1,4-Dioxane pg/m® <0.76 <0.79 -
1-Methyl-4 ethyl benzene pg/m® <1.0 <1.1 -
2,2,4-Trimethylpentane pg/m3 28.4 28.4 -
2-Butanone (MEK) pg/m?® 4.98 5.37 8
2-Hexanone (MBK) ug/m® <4.51 <4.51 -
4-Methyl-2-pentanone (MIBK) pg/m® <0.86 <0.90 -
Notes:

RDL - Reportable detection limit.

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.

"-" 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 50%.
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Table 8: Soil Vapour Quality Assurance/Quality Control Analytical Results

Location VW-02
Field ID VW-02 DUPLICATE
Sample Date 04 Dec 2024 04 Dec 2024 RPD
Laboratory Report Number CG2418081 CG2418081
Laboratory Sample ID| CG2418081-001 CG2418081-005
Parameter Unit
Volatile Organic Compounds (VOCs)
Acetone pg/m?® 3.3 4 19
Allyl chloride ug/m?® <0.66 <0.69 -
Benzyl chloride pg/m® <11 <1.1 -
Bromodichloromethane ug/m? <14 <1.5 -
Bromoform ug/m? <2.2 <23 -
Bromomethane pg/m® <0.82 <0.85 -
Carbon disulfide pg/m® <1.6 <1.7 -
Carbon tetrachloride ug/m? <1.32 <1.38 -
Chlorobenzene pg/m?® <0.97 <1.01 -
Chloroethane pg/m® <0.55 0.61 10
Chloroform pg/m® <1.02 <1.07 -
Chloromethane pg/m? 9.64 10.1 5
Cyclohexane pg/m?® 14.5 13.7 6
Dibromochloromethane pg/m® <1.8 <1.9 -
Dichlorodifluoromethane pg/m3 1,670 1,740 4
Ethyl acetate ug/m? <0.76 <0.79 -
Freon 113 ug/m? <1.6 <17 -
Heptane pg/m® 7.42 6.84 8
Hexachlorobutadiene pg/m® <22 <23 -
Hexane pg/m?® 11 9.38 16
Isooctane pg/m?® 28.4 28.4 -
iso-Propylbenzene (cumene) pg/m® <1.0 <11 -
Methyl t-Butyl Ether (MTBE) pg/m?® <0.76 <0.79 -
Methylene Chloride ug/m? <0.73 <0.76 -
Naphthalene pg/m?® <0.58 <0.58 -
Propene pg/m® <177 <184 -
Tetrachloroethene pg/m® <1.4 <15 -
Tetrahydrofuran ug/m? <0.62 <0.65 -
Trichloroethene pg/m?® 10.7 10.5 2
Trichlorofluoromethane pg/m® <1.2 <1.2 -
Vinyl acetate ug/m3 <1,150 <1,160 -
Vinyl bromide (bromoethene) pg/m?® <0.9 <1.0 -
Vinyl chloride pg/m’ <0.54 <0.56 -
Notes:

RDL - Reportable detection limit.

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.

"-" 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 t