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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 and sampling programs at a former landfill known as the Red Deer College
(RDC) historical waste disposal site (the Site). The Site is located near Red Deer Polytechnic (RDP), formerly Red
Deer College, located at Lot 1, Block 1, Plan 012 0303 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 (i.e., humans and/or ecological
receptors such as wildlife, surface water, or groundwater that could potentially be affected by the Site) 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 surface
erosion survey including measurements of surface emissions; conducting annual soil vapour monitoring at on-site
soil vapour monitoring wells; annual sampling at selected locations 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 from Waskasoo Creek at one location upstream (SW-02) and two locations
downstream (SW-01 and SW-03) of the Site in October 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 current vapour monitoring network consists of six vapour monitoring wells (VW-01 to VW-05 and 22VW-06).
Soil vapour samples were collected and analyzed from vapour wells VW-02, VW-03, and 22VW-06 in
November 2025, which are located at or beyond the southern and northern extents of the waste footprint. Sail
vapour wells VW-01 and VW-05 are not regularly sampled as they are screened within the waste and do not help
identify what may reach nearby receptors. Soil vapour well VW-04 is not screened within the waste, but its location
is not useful for the identification of what may reach nearby receptors. Conversely, soil vapour well VW-02 is
sampled regularly because of its proximity to the residences and 22VW-06 and VW-03 because of their proximity
to potential preferential pathways in the form of buried infrastructure as well as the residential area north of
32 Street. The analytical vapour parameters included matrix gases including oxygen, carbon dioxide, methane, and
nitrogen, 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 2025, Tetra Tech did not conduct groundwater monitoring or sampling, in accordance with the scope of work.
The groundwater flow direction inferred from contoured groundwater elevations during the most recent
groundwater monitoring event (September 2024) was to the east-northeast, towards Waskasoo Creek east of
Taylor Drive, with an average horizontal hydraulic gradient of approximately 0.04 m/m, consistent with previous
findings.

=  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.
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= Landfill gas (LFG) is present within the waste footprint of the Site, similar to results from previous years:

-  Soil vapour samples were analyzed for BTEX, PHCs, and VOCs. Concentrations less than the soil vapour
screening criteria were measured in samples VW-02 and 22VW-06, situated south and north, respectively,
of the landfill footprint.

- The VOCs cis-1,2-Dichloroethene (DCE) and vinyl chloride exceeded the soil vapour screening criteria at
VW-03, situated at the northern boundary of the Site and immediately adjacent to the waste footprint.
In November 2025, methane at VW-03 was 3.0% by volume, which is below the lower explosive limit (LEL)
of 5% by volume in air, or 50,000 parts per million (ppm).

- The field-measured methane concentration at VW-05 was 54.6%, which was above the upper explosive
limit (UEL) of 15% by volume in air, or 150,000 ppm. Vapour well VW-05 is positioned in the centre of the
historical waste disposal area, approximately 180 m north of the nearest buildings (RDP Residences).

- Chloroform continues to be detected at vapour well 22VW-06, although concentrations remain below target
risk levels and generic criteria. Chloroform is not a common landfill contaminant and should continue to be
monitored during future soil vapour monitoring events.

- The soil vapour sample collected from VW-03 exceeded the cumulative cancer risk target of 1.0 x 10 and
the cumulative hazard quotient target of 1.0 by one order of magnitude. In 2025, the VW-03 cumulative
cancer risk was 2.3 x 10 (primarily driven by vinyl chloride), and the cumulative hazard quotient was
11.3 (primarily driven by cis-1,2-DCE). Samples from VW-02 and 22VW-06 were within both the cumulative
and individual limits for the estimated cancer risk and estimated hazard quotient targets.

= The Site walkover and surface emissions survey results for October 16, 2025, included localized methane
detections in surface cracks, up to a maximum of 42% by volume, when the probe was inserted into cracks on
the eastern slope near 21MW-08, where dead vegetation was observed. At a second distressed vegetation
area south of 21MW-08, methane in cracks was measured at values of up to approximately 2% by volume.
No ambient methane was detected. During the walkover, uneven ground settlement was noted north of MW-06
and areas of sparse or distressed vegetation and cracking were observed, including larger patches on the
eastern slope near the waste limit. No exposed waste was observed.

Six of the eight groundwater monitoring wells at the Site are located within the waste footprint, and either screened
within (MW-04, MW-05, 21MW-08, and 21MW-09) or below (MW-03 and MW-06) the waste. Each of these six wells,
either presently or in previous years, have been identified as impacted by leachate.

Waskasoo Creek is considered a receptor of any groundwater passing through the Site. Based on the results from
2025 and previous years, there is a strong correlation between the observed impacts and the waste footprint, and
results indicate that impacts in groundwater may be migrating east towards Waskasoo Creek. However, the 2025
surface water results from upstream and downstream Waskasoo Creek do not suggest that leachate from the Site
is affecting the surface water quality. The surface waters of Waskasoo Creek should continue to be monitored.

Landfill gas impacts were identified at one of the three vapour wells (VW-03) sampled in 2025 and have been
identified at VW-05 in previous years. Impacts are evidenced by elevated concentrations of methane, carbon
dioxide, and VOCs, and low concentrations of oxygen. The highest concentrations were measured at VW-05,
located centrally within the waste mass, with elevated concentrations noted at VW-03, located immediately adjacent
to the waste mass at the northeast corner of the Site and bounded by a road intersection to the north and east.
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Current and previous soil vapour results from the two wells closest to the residences (VW-01 and VW-02) do not
indicate a vapour intrusion risk to the RDP residences. The measured contaminant concentrations were less than
the target cumulative risks and hazard levels for residential land use. The residences themselves are not considered
to be at risk based on the presence of vapour management infrastructure implemented by, and as far as is known,
managed by, the RDP. These measures include passive vapour barriers below the buildings and a passive venting
system.

The vapour sample collected in 2021 at VW-05 from within the waste mass exceeded the target risk and hazard
levels and confirmed that LFG concentrations typical of a municipal landfill were present. With field-monitored
methane concentrations up to 54.6% in November 2025 at VW-05, evidence of the ongoing presence of LFG has
been confirmed. The vapours at VW-03, at the northeast end of the Site, are also indicative of LFG. Although a
building is unlikely to be constructed near VW-03, the potential extent of LFG migration off site in this direction is
not known. The methane gas concentrations measured to date at VW-03 have been considerably less than those
measured within the waste mass (e.g., at VW-05); however, they are still considered to be elevated. Buried landfill
waste remains in place at the Site and impacts to both groundwater and LFG are present. The depth to groundwater
measured to date at the monitoring wells and the elevation of the creek bottom suggest that Waskasoo Creek to
the east of the Site, the original creek bank to the west and south, and the road cuts to the north and east may act
as potential barriers to LFG migration.

The 2025 LFG monitoring results have shown that surface emissions are occurring in the vicinity of surface cracks
along the eastern side of the Site; however, emissions were non-detectable in the air above the surface and thus
are not considered to be an immediate threat to outdoor users of the area at this time. Should any trench-work be
required in this area, this hazard should be considered and appropriate steps taken to protect workers and
infrastructure. The extent to which LFG is being released through the landfill cover should continue to be assessed
with repeated, more detailed (finer-grid) monitoring proximate to areas of greater emissions as outlined in the next
section.

Ongoing risk management is recommended, including the following risk management elements.
Site Monitoring:

= Conduct groundwater monitoring in 2026 of all accessible groundwater monitoring wells and sampling of
hydraulically down-gradient monitoring wells MW-05, 21MW-08, and 21MW-09 for routine groundwater
chemistry parameters, ammonia, dissolved metals, VOCs, BTEX, and PHCs to monitor trends and assess the
potential risk to receptors. As the inferred groundwater flow direction and groundwater quality have been well
defined, a reduced frequency of monitoring and sampling is proposed as shown in Table E-1.

= Conduct annual surface water sampling of Waskasoo Creek upstream and downstream of the Site, including
the additional downstream location SW-03, to assess potential impacts from leachate impacted groundwater
entering the creek from the Site. This sampling will continue to be completed in conjunction with the Red Deer
Motors (RDM) monitoring and sampling program, and the surface water results will be shared with the RDM
site report. Surface water samples should be analyzed for pH, EC, routine water chemistry parameters,
ammonia, total metals, BTEX, PHC fractions F1 and F2, and VOCs.

= Continue annual monitoring at all vapour wells (VW-01 to 22VW-06) and sampling of the perimeter vapour
probes VW-02, VW-03, and 22VW-06 under frozen conditions (November or December 2026). The rationale
behind winter soil vapour sampling is that it will allow assessment of conditions when vapours may be trapped
beneath frozen ground and unable to vent to the atmosphere. However, the generation of LFG can be greater
under warm weather conditions and thus completing monitoring during warmer months (summer or early fall),
when LFG generation and vapour migration may be greater can allow for better assessment of potential peak
conditions for LFG.
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=  Conduct an annual surface emissions survey in 2026 to continue delineating and characterizing LFG emissions
from the ground surface at the Site. This work should include detailed monitoring proximate to areas where
emissions have been previously noted, and careful mapping of the locations with respect to cracks, holes,
evidence of stressed vegetation, and other pertinent observations. The surface emissions survey should be
conducted in summer or fall when there is no snow covering the ground surface.

Additional Assessment and Risk Management:

During the annual monitoring event, conduct a site walkover to review the integrity of the surface material, to
document any vegetation die-off and exposed soils which may lead to potential erosion, cracking, and/or exposed
waste. This information may be used to evaluate whether vegetation cover improvements or potential repairs to the
cap are necessary.

The City should liaise with the landowner to consider cover improvement works in the area near Taylor Drive, to
mitigate emissions and support vegetation growth where stressed/dead vegetation has previously been observed.
Continued annual surface emissions surveys would follow to monitor the performance of the cover improvement
works.

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

Activity 2026 2027 2028 2029 2030
Annual Site Walkover (Summer), Including Surface Emissions Survey X X X X X
Annual (Summer) Groundwater Monitoring and Sampling Event of X X
Three Wells (MW-05, 21MW-08, and 21MW-09)
Annual (Summer) Surface Water Sampling Event of Three Locations X X X X X
(SW-01, SW-02 and SW-03)
Annual (Winter) Vapour Monitoring of Six Wells (VW-01, VW-02, VW-03, X X X X X
VW-04, VW-05, and 22VW-06) and Sampling of Three Wells (VW-02,
VW-03, and 22VW-06) '

Notes:
The proposed monitoring program is to be reviewed on an annual basis as new information becomes available.
" Vapour monitoring frequency to be revised pending completion of cover improvement works.

Administrative Actions:

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

= Ensure that the Site is clearly identified within The City’s utility mapping system. Elevated gas concentrations
may be present in the subsurface proximate to the Taylor Drive and 32 Street rights-of-way. 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 Site presently has a grass cover, and the status of the cover should be reviewed on an ongoing basis to ensure
that the cover remains intact, and drainage remains positive to prevent ponding and subsequent infiltration and
leachate generation from rainfall. 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 the Appendix or
Contractual Terms and Conditions executed by both parties.

Vi
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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 and sampling programs at a former landfill known as the Red Deer College
(RDC) historical waste disposal site (the Site). The Site is located near Red Deer Polytechnic (RDP), formerly Red
Deer College, located at Lot 1, Block 1, Plan 012 0303 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, potential impacts
on the environment and adjacent receptors (i.e., human and/or ecological receptors such as wildlife, surface water,
or groundwater, that could potentially be affected by the Site) related to the Site’s former use as a landfill, and to
provide recommendations related to risk management activities.

The scope of work for 2025, presented in Section 1.1, was based on Tetra Tech’s 2024 groundwater and soil vapour
monitoring and sampling program conducted at the Site, along with communications between The City and Alberta
Environment and Protected Areas (AEPA; formerly Alberta Environment and Parks [AEP]) following the
submission of the 2024 report. The 2024 results were presented in the 2024 Groundwater and Soil Vapour
Monitoring Report — Red Deer College (Tetra Tech 2025a).

The field components of the monitoring program were completed under Tetra Tech’s detailed work plans
encompassing the scope of work outlined in Section 1.1. 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:
= Surface emissions survey in October 2025.

=  Annual vapour monitoring in November 2025, including measurement of headspace vapours and groundwater
levels within each vapour monitoring well and observing vapour well integrity.

= Annual vapour sampling in November 2025, collecting vapour samples from VW-02, VW-03, and 22VW-06 into
Summa canisters for analysis.

= Collection of one duplicate soil vapour sample for quality assurance/quality control (QA/QC) purposes.

= Annual surface water sampling in October 2025 from upstream (SW-02) and adjacent downstream points
(SW-01 and SW-03) on Waskasoo Creek, measuring field parameters at the time of sampling.

= A Site walkover during the October 2025 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 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

21 General Information

The Site is located within SE 08-38-27 W4M, at Lot 1, Block 1, Plan 0120303. The Site location is shown on Figure 1.
The Site is zoned PS — Public Service (Institutional and Government) District and is located on the east side of the
RDP campus. The Site is located at the southwest corner of Taylor Drive and 32 Street. Waskasoo Creek is present
to the south and east of the Site and flows north along the east side of Taylor Drive. Waskasoo Creek discharges
to the Red Deer River, approximately 1.7 km north of the Site. A Site plan, including the surrounding land use, is
shown on Figure 2. The area around the Site has been developed, and includes RDP buildings, student residences,
a running track, sports fields, walking paths, and paved and unpaved parking surfaces. These developments are
outside (south and west) of the interpreted former waste disposal area, except for a portion of a gravelled/unpaved
parking lot. The surrounding land use consists of Environmental Preservation District, Residential (Low Density)
District, and Commercial (Major Arterial) District. A residential subdivision is located northwest of the Site. Natural
areas at the Site consist of grasses and trees. 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 by Agra Earth & Environmental Ltd. (Agra; 1999), Tiamat (2013), and
Tetra Tech (2021; 2022) are included in Appendix D.

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 2022) and updated in the 2024 Groundwater
and Soil Vapour Monitoring Report (Tetra Tech 2025a) and the 2025 Risk Management Plan (Tetra Tech 2025b).
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 (AEPA 2024). The guidelines
contained in the 2024 document are referred to hereafter as “Tier 1” or “the Guidelines”. 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
environmental site assessments (ESAs) and remediation.

= lIdentification 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.
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Table 2-1: Summary of Conceptual Site Model

Release Mechanism COPC Migration Pathway Potential Receptor
. . . Freshwater aquatic life
« Chloride Migration to Waskasoo Creek via (FAL) in Waskasoo
groundwater or surface seeps. Creek
Groundwater affected by ' Sodlu.m
buried waste. * Chloride
= Total Ammonia
Seepage of groundwater into | = Benzene Migration to Waskasoo Creek via | Users of potable water
Waskasoo Creek. = Ethylbenzene groundwater or surface seeps. from Waskasoo Creek.
= Xylenes
= 1,2-Dichlorobenzene
= Vinyl Chloride
Groundwater affected by * Benzene Workers in
buried waste. = Ethylbenzene Vapour inhalation via vapour fons/trench
= Xylenes intrusion/collection into/in excavationsjtrenches.
Upward or lateral migration = 1,2-Dichlorobenzene confined spaces. Residences to the south
of vapour from groundwater. | Vinyl Chloride '

Petroleum Hydrocarbon
(PHC) F1

cis-1,2-DCE
trans-1,2-DCE %

= Ethylbenzene Workers i
. . orkers in
Human direct soil contact. = Total Xylenes .
= Chloroform Prolonged contact of affected soil excavations/trenches.
Exposure to bur|gd wastg = Dichloromethane with exposed skin. Site users, if cover is
and the leachate it contains.
= 1,2-DCE eroded.

Vapour intrusion/collection into/in
confined spaces.

confined spaces.

= Methane . Workerg in
Explosive at a 5% t015% excavations/trenches.
Landfill gas (LFG) emission concentration if in presence of
ignition source.
* Cis-1,2-DCE Vapour inhalation; vapour Workers in
= Vinyl Chloride intrusion/cofiection intofin excavations/trenches.

Notes:

«The Tier 1 Guideline is for 1,2-dichloroethene (DCE) and not its isomers, cis- and trans-. The isomers were assessed using the Tier 1 Guideline
for 1,2-dichloroethene.

2.2.1 Data Evaluation

To establish the appropriate guidelines for the Site, residential land use criteria was used. The receptors are a
combination of the degree of potential exposure, the exposure pathway, and the contaminants of concern. Active
human receptor pathways applicable to the Site were identified as direct soil contact, vapour inhalation, and potable
water via off-site migration. Ecological receptor pathways considered active included the FAL pathway via off-site
migration. Through previous investigations at the Site, Tetra Tech has determined that the dominant soil stratigraphy
governing potential contaminant transport at the Site is coarse grained.
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As recommended by the 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 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/parkland land uses for coarse-grained soils.

= Surface water analytical results were compared to the most conservative values for the protection of FAL as
set out in the 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 5A.

=  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).

= For the hazard quotient evaluation, cumulative target risk and hazard levels were determined in accordance
with Alberta Tier 2 Guidelines (AEPA 2024b). For carcinogens, the target risk level is 1 x 1079, 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 require calculation.

2.3  Monitoring Well Network

The current groundwater monitoring network at the Site consists of eight monitoring wells (MW-02 to MW-07,
21MW-08, and 21MW-09). Monitoring wells 21MW-08 and 21MW-09 were installed in 2021. Monitoring well MW-01
was damaged shortly after installation and was decommissioned in 2024 by removing the polyvinyl chloride (PVC)
casing and backfilling with bentonite to the ground surface. Monitoring well completion details are summarized in
Table 1. The monitoring wells were reported to be in good condition in 2025.

Surface water locations along Waskasoo Creek were sampled upstream (SW-02), adjacent/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.

The vapour monitoring network consists of six vapour monitoring wells (VW-01 to VW-05 and 22VW-06). The soil
vapour wells were noted to be in good condition during the monitoring event in November 2025.

Monitoring wells MW-03 to MW-06, 21MW-08, and 21MW-09, and VW-05 were installed within the historical waste
disposal area; only a subset of these wells is included in the monitoring program (MW-05, 21MW-08, 21MW-09,
and VW-05). Accordingly, results from these wells reflect conditions within or immediately adjacent to the waste
mass and may not be representative of concentrations that could reach potential receptors.
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Groundwater and soil vapour monitoring well locations, and surface water sampling locations, are shown on
Figure 2.

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.
Borehole logs for both groundwater and soil vapour monitoring wells are presented in Appendix D.

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.

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.

= Total ammonia.

= Total metals.

= Benzene, toluene, ethylbenzene, and total xylenes (BTEX) and PHC fractions F1 and F2.

= Volatile organic compounds (VOCs).
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3.3 Vapour Field Program

Tetra Tech conducted soil vapour monitoring and sampling on November 11, 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. A blinded
well is one in which the well screen is partially or entirely submerged—below the water table—producing soil vapour
measurements that are not representative. Consequently, the groundwater level in the soil vapour wells was
measured to confirm whether water was present above the screened interval to determine if they were partially or
completely blinded. Soil vapour well VW-01 was blinded in June 2023 and consequently monitoring results for
methane, etc. were not recorded as they were unlikely to be representative. This well has not been sampled since
November 2021, and thus the blinding did not affect the planned vapour sampling.

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 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, the probe/well depths and water levels (if present) were measured and recorded to confirm that 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% helium concentration, the connections were tightened, and the leak test was conducted
again.

Sampling of the soil vapour wells was based on the methodology of the CCME sampling guidelines (CCME 20163,
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 at the soil vapour well 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.

= The soil vapour probe sampling port was returned to the closed position, and the well was securely locked.
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The vapour samples were transferred to ALS for chemical analysis. A duplicate sample was collected from 22VW-06
during the vapour sampling event for QA/QC purposes.

3.3.1 Vapour Well Analytical Program

The analytical program for the vapour monitoring probes is summarized below:
= VOCs.

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

= BTEXand PHCs.

= Naphthalene.

3.4 Site Walkover and Surface Emissions Survey

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. This work was initiated after RDP staff had raised
concerns about settlement around the Site.

Measurements of surface emissions were made on October 16, 2025, within the historical waste disposal area to
evaluate the nature and extent of emissions. The Site was walked over from north to south in lines approximately
20 m from each other and methane surface emissions were recorded along these lines near surface using a
GEM LFG analyzer, calibrated for methane. At select locations where cracks or holes in the surface cover were
noted, additional measurements were taken.

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.

Historical methane headspace concentrations measured at the groundwater monitoring wells during previous
monitoring events are presented in Table 2.

4.2 Site Walkover and Surface Emissions Survey

On October 16, 2025, Tetra Tech conducted a surface emissions survey using a GEM LFG analyzer calibrated for
methane. During the surface emissions survey, methane concentrations measured ranged from below the
instrument’s detection limit at most locations to a maximum of 42% by volume exceeding, both the lower explosive
limit (LEL) of 5% by volume and the upper explosive limit (UEL) of 15% by volume.

Cracks in the soil cover and areas of dead vegetation were observed on the eastern slope near monitoring well
21MW-08. When the probe was inserted into the cracks in this area, readings were consistently greater than 30% by
volume, reaching a maximum of 42% by volume in one crack. Methane concentrations decreased to 0% by volume
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when measurements were made approximately 10 cm above the same cracks. Ambient methane was not detected
but there was an ambient odour of waste in this area.

A second area of distressed dead vegetation south of 21MW-08 exhibited methane in surface cracks ranging from
5,000 parts per million (ppm) to 20,000 ppm (approximately 0.5% to 2% by volume, equivalent to approximately
10% to 40% of the LEL). Methane was only detected in this area when the probe was inserted into a crack. Thus,
neither ambient methane nor ambient odour were detected.

Two areas in the north portion of the Site which either lacked vegetation or had distressed vegetation were assessed
during the walkover. Methane was not detected in this area.

The approximate area of the highest methane concentrations measured on Site in October 2025 is outlined on
Figure 2. It is anticipated that some of the compounds for which risks from vapour intrusion to indoor air are
calculated are also present where these surface emissions were measured.

During the walkover, uneven ground settlement was noted north of MW-06 in the northern portion of the Site. Areas
of sparse or distressed vegetation were observed across the Site, with larger patches of absent vegetation and
more pronounced cracking on the eastern slope near the waste limit. No exposed waste was observed.

4.3 Groundwater Elevations

In 2025, Tetra Tech did not conduct groundwater monitoring, in accordance with the scope of work detailed in
Section 1.1.

Historical measured groundwater levels and calculated groundwater elevations from previous monitoring events
are presented in Table 2. 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 east-northeast towards Waskasoo Creek, consistent with historical results, and the
average horizontal gradient was approximately 0.04 m/m (Tetra Tech 2025a).

4.4 Groundwater Field Parameters

In 2025, Tetra Tech did not conduct groundwater sampling, in accordance with the scope of work detailed in
Section 1.1.

Historical field measurements for temperature, pH, and EC collected at the groundwater monitoring wells during
previous monitoring events are presented in Table 3A.

4.5 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 analytical results from the most recent groundwater monitoring event (September 2024), along with
previous results available for review, are summarized in Table 3A to Table 3C. The 2024 groundwater QA/QC
results are included in Table 4. Tiamat historical tables are included in Appendix F.
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4.6 Surface Water Field Parameters and Analytical Results

The 2025 surface water field parameter data for pH, EC, and temperature are presented in Table 5A. The 2025
surface water analytical data is summarized in Table 5A to Table 5C. 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 uS/cm (SW-01), 928 uS/cm (SW-02), and 807 uS/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 downstream (SW-01 and SW-03) surface water locations
were below the 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 Guideline at all three locations.

Alkalinity exceeded the 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 Guidelines of 0.05 mg/L, 0.3 mg/L, and
0.03 mg/L. Aluminum exceeded the Guideline at SW-02 and SW-03, iron exceeded the Guideline at SW-01, SW-02,
and SW-03, and zinc exceeded the 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.

Concentrations of 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.

4.7 Soil Vapour Monitoring Results

The 2025 and historical soil vapour monitoring results are presented in Table 7.

During the November 2025 monitoring event, all vapour wells were monitored. It should be noted that vapour well
VW-01 was reported as blinded in June 2023, at which time representative soil vapour measurements could not be
collected or recorded for monitoring.
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Methane concentrations were measured using a GEM LFG analyzer at the vapour wells, with results below the
instrument detection limit (non-detect) at VW-01, VW-02, VW-04, and 22VW-06. The methane concentration at
VW-03 was 3.0% by volume, below the LEL, and at VW-05 was 54.6% by volume, exceeding the UEL. The elevated
methane at VW-05 is consistent with previous results and is likely elevated due to VW-05 having been installed
within the waste. Overall, methane concentrations in November 2025 were consistent with previous results.

Wellhead pressures at most vapour wells were negligible during the monitoring event in November 2025. A slight
negative pressure was recorded at VW-01 (-1.18 mmHg).

Concentrations of carbon dioxide, oxygen, and balance gas at all vapour monitoring wells were consistent with
previous monitoring results.

4.8 Soil Vapour Analytical Results

As indicated in Section 2.3, the current vapour monitoring network consists of vapour monitoring wells VW-01 to
VW-05 and 22VW-06. Soil vapour samples were collected and analyzed from vapour wells VW-02, VW-03, and
22VW-06 in November 2025, which are located at or beyond the southern and northern extents of the waste
footprint. Soil vapour wells VW-01 and VW-05 are not regularly sampled as they are screened within the waste and
do not help identify what may reach nearby receptors. Soil vapour well VW-04 is not screened within the waste, but
its location is not useful for the identification of what may reach nearby receptors. Conversely, soil vapour well
VW-02 is sampled regularly because of its proximity to the residences and 22VW-06 and VW-03 because of their
proximity to potential preferential pathways in the form of buried infrastructure as well as the residential area north
of 32 Street. Table 8 presents a summary of the soil vapour analytical results collected in November 2025 from
VW-02, VW-03, and 22VW-06, located at or beyond the southern and northern extents of the waste footprint.
The analytical results were compared to the soil vapour screening criteria protective of vapour intrusion into indoor
air, based on a residential land use with coarse-grained soil. The 2025 laboratory analytical reports are included in
Appendix E.

Detectable concentrations of BTEX and PHC fractions F1 and F2 were present in samples from VW-02, VW-03,
and 22VW-06 at concentrations below the soil vapour criteria.

At VW-03, adjacent to the northern boundary of the waste area, both cis-1,2-DCE (2,580 ug/m?) and vinyl chloride
(1,560 pg/m®) were detected at concentrations above the soil vapour screening criteria. Concentrations of
cis-1,2-DCE and vinyl chloride decreased in 2025 compared to 2024, and vinyl chloride concentrations at VW-03
have shown a decreasing trend since 2019. However, at this point in time it cannot firmly be said to be decreasing
overall as the rate and time of the generation of LFG is often irregular and there is a possibility that the decreasing
trend may plateau or even reverse in future.

Several other VOC parameters were detected in the samples collected from VW-02, VW-03, and 22VW-06, but at
concentrations significantly below the soil vapour screening criteria.

Methane concentrations in the gas samples were similar to the field measured values: non-detect at VW-02; 2.49%
by volume at VW-03 compared to the field measured value of 3% by volume, and 0.051% by volume at 22VW-06
where the field-measured value was below the detection limit.

It should be noted that preferential selection of the higher of the two concentrations of the primary and duplicate
sample results from 22VW-06 were used for comparison to the adopted criteria to obtain a more conservative
assessment of soil vapour results.
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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 collection of sets of samples;

= 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 and soil vapour 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 and soil vapour QA/QC results are included in Table 6 and Table 8, respectively. The duplicate
samples were submitted for analysis of the same parameters as the primary samples.

The duplicate results are compared via relative percent difference (RPD). The RPD is calculated using the following
equation:

RPD = [(VI‘VZ)] +100%

V1+V3)
2

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 and 50% for soil vapour, indicating a close correlation between the sample
duplicate pair.

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

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

For the vapour well duplicate sample at 22VW-06 in November 2025, RPDs were less than 50% for the reported

concentrations.

1"
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Based on the QA/QC results, the sample methods and results are considered reliable overall.

5.0 HAZARD QUOTIENT RESULTS

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

Table 10 summarizes the properties of the compounds being assessed. Table 11 summarizes the soil properties
used for calculations. Table 12 summarizes the building properties used for the calculations and Table 13 presents
the generic soil vapour criteria calculated. Table 14 presents the estimated risk and hazard for the volatile
compounds that were detected in soil vapour.

The cumulative risk indices for carcinogens in samples from VW-02, VW-03, and 22VW-06 were 2.8 x 107,
2.3 x10%, and 5.0 x 109, respectively. A parent and duplicate samples were collected at 22VW-06, and the greater
of the measured concentrations for a given parameter was selected for the calculations. The VW-03 cumulative risk
level is higher than the target risk level of 1 x 105, primarily due to the vinyl chloride concentration of 1,560 ug/m?3.
This is lower than the 2024 result, and the cumulative risk level at VW-03 has shown a decreasing trend in recent
years. It should be kept in mind, however, that despite the apparent decreasing trend the generation of LFG is often
irregular and there is a possibility that the decreasing trend may plateau or even reverse in future. At 22VW-06, the
greatest individual risk was associated with chloroform, which remained below the target risk level.

The cumulative hazard index for non-carcinogens at VW-03 was 11.3, exceeding the target hazard level of 1.0.
The cumulative hazard indices for VW-02 and 22VW-06 were 0.002 and 0.016, respectively, and were below the
target hazard level of 1.0. The elevated hazard at VW-03 was primarily related to cis-1,2-DCE, which had an
individual hazard quotient of 10.7. Vinyl chloride also exceeded the individual hazard quotient screening level of 0.2
at VW-03, with an individual hazard quotient of 0.5. These results are consistent with previous results, with lower
cancer risks and hazard quotients at VW-03 in 2025 compared to 2024.

As shown in Table 14, the estimated individual and cumulative risk and hazard indices associated with soil vapour
samples from VW-02 and 22VW-06 did not exceed the corresponding target risk and hazard levels. The estimated
individual and cumulative risks and hazards associated with soil vapour sample VW-03 indicate a potential risk from
vapour intrusion to indoor air. Soil vapour well VW-03 is located in the northeast corner of the Site and is bounded
by roads on the north and east. It is approximately 230 m from the nearest residential building and approximately
170 m from the nearest commercial building; however, utility corridors are present along the road rights-of-way
(ROWSs), which could act as preferential pathways for soil vapour. It is expected that the distance to buildings will
decrease the soil vapour concentrations at the point of potential exposure from VW-03. The vapour concentrations
in these wells should continue to be assessed for potential trends and to evaluate hazards.

6.0 EVALUATION OF SITE CONDITIONS

6.1  Summary of Site Conditions

Based on the 2025 monitoring program and historical data for the Site, there are concerns related to the presence
of the historical RDC landfill. With respect to groundwater quality, hydraulically down-gradient monitoring wells have
exhibited elevated concentrations of parameters typical of municipal solid waste (MSW) leachate, including chloride
and VOCs, during past groundwater monitoring (most recently in September 2024). The inferred groundwater flow
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direction is towards Waskasoo Creek. However, surface water results from upstream and downstream locations
along Waskasoo Creek do not suggest impacts from the buried waste to creek water quality.

Soil vapour monitoring and sampling has revealed the presence of elevated methane and several VOCs including
vinyl chloride and cis-1,2-DCE. These elevated concentrations are most notable at VW-03, installed north of the
Site adjacent to the waste area, and are known to be present within the waste area based on previous results from
VW-05.

The vapour sampling results have also shown elevated methane and VOCs in the area of the landfill footprint. There
is a potential for lateral migration of vapours at the Site and emissions at the surface. Field-measured methane
concentrations at the southerly wells near the adjacent RDP residences (VW-01 and VW-02) were less than the
instrument detection limit, i.e., 0.0%, in November 2025. In addition, Waskasoo Creek to the east of the Site is likely
to act as a physical barrier to lateral subsurface gas migration in these directions, based on historical groundwater
elevations and the elevation of the creek bottom. The original creek bank to the west and south may provide a
potential natural barrier to gas migration. Risk of subsurface vapour migration to the south and east of the Site are
considered low.

The methane concentration at the more recently installed vapour well to the north (22VW-06) was less than the
instrument detection limit (0.0%) in November 2025. Vapour well 22VW-06 is the closest monitoring location to the
residential area to the north of the Site, across 32 Street. Chloroform continues to be detected at 22VW-06, at
concentrations below target risk levels and generic criteria. Chloroform is not a common landfill contaminant and
should continue to be monitored during future soil vapour monitoring events.

A site walkover was conducted to assess the thin soil cover identified in the earlier work by Tiamat and to evaluate
for potential erosion, cracking, and/or exposed wastes. During the walkover, uneven ground settlement was noted
in the northern portion of the Site north of MW-06. Areas of sparse or distressed vegetation were observed across
the Site, including areas of dead vegetation on the eastern slope near 21MW-08, with larger patches of absent
vegetation and more extensive cracking on the eastern slope near the waste limit. Methane was detected in surface
cracks during the surface emissions survey when the probe was inserted into cracks; however, no ambient methane
was detected. No exposed waste was observed.

Based on the 2025 soil vapour monitoring results, surface water results, and historical groundwater and soil vapour
data from previous years, groundwater and soil vapour have been affected by the buried waste onsite to an extent
that is not considered to pose an unacceptable risk to human health or the environment. Waskasoo Creek is
believed to be a receptor of any leachate-impacted groundwater and should continue to be monitored. Vapour
monitoring should also continue to assess risks, both to construction/shallow trench workers in the vicinity of the
buried wastes, and to the RDP residences who have the potential to be exposed to vapour intrusion via indoor air.

6.2 Summary of Hazard Quotient Results

A summary of the hazard quotient approach used for the Site, including the 2019 hazard quotient calculations and
a summary of the historical hazard quotients from Tiamat's 2014 Risk Management Plan, is provided in Appendix B.
In general, where a hazard quotient exceeds the applicable target hazard level, the result indicates a potential
concern and suggests that further evaluation and/or risk management may be warranted. However, hazard
quotients greater than the target hazard level do not necessarily indicate that adverse health effects will occur, as
conservative assumptions are used in estimating concentrations and establishing the target values. Hazard
quotients that are less than the target hazard level indicate that exposure is within acceptable levels and no further
risk management is necessary in relation to those results.
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For consistency with XCG Consulting Limited’s (XCG’s) approach (XCG 2018), the individual hazard quotients listed
in Table 13 were compared with the individual target hazard level of 0.2 used by XCG. Based on the 2025 program,
the greatest individual hazard quotient calculated for the Site was 10.7 for cis-1,2-DCE at VW-03, exceeding the
individual target hazard level of 0.2. The greatest cumulative hazard quotient was 11.3 at VW-03, exceeding the
target hazard level of 1.0, and the greatest estimated cancer risk was 2.3 x 10 at VW-03, exceeding the target risk
of 1.0 x 10 %. Although VW-03 continues to have the highest cumulative risk and hazard quotient on the Site, both
values were lower in 2025 than in 2024, consistent with the decreasing trend observed in vinyl chloride
concentrations at this location.

Development at the Site is not currently proposed. However, for illustrative purposes, what might be required for
development within the setback area is considered. Based on the hazard quotients and cancer risk levels calculated
from the 2025 vapour data, passive Level C measures (passive sub-slab depressurization system with a minimum
depressurization of 4 Pa to 10 Pa) would be required. The 2019 vapour data included samples collected at VW-05,
located centrally within the historical waste pile, and indicated that active Level E measures (installation of a
geomembrane and active soil vapour extraction with system fault notification alarm) would be necessary. The 2025
hazard quotients and risks have been based on samples collected from the perimeter vapour wells VW-02 (adjacent
the RDP residences), VW-03, and 22VW-06 (immediately northeast and north of the landfill footprint). This approach
does not consider methane concentrations, or analytical results for vapour wells located within the historical waste
pile.

The Site contains buried waste which will remain in perpetuity. The results of assessment to date have identified
the presence of LFG at the Site including methane and VOCs which present potential explosive and human health
risks. Any proposed development or re-development proximate to this historical landfill must include an evaluation
of risk to future site users/occupants relative to LFG. 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; however, a development-specific
evaluation must be undertaken by the developer. That evaluation must consider both human health and explosive
risk. A qualified professional will be required to evaluate these risks relative to the development proposed, to provide
recommendations for development (e.g., use of building protective measures such as liners), and to be retained to
oversee and verify that mitigative measures are appropriately implemented.

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.
The groundwater flow direction inferred from contoured groundwater elevations during the most recent
groundwater monitoring event (September 2024) was to the east-northeast, towards Waskasoo Creek east of
Taylor Drive, with an average horizontal hydraulic gradient of approximately 0.04 m/m, consistent with previous
findings.

= 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.
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= Landfill gas is present within the waste footprint of the Site, similar to results from previous years:

-  Soil vapour samples were analyzed for BTEX, PHCs, and VOCs. Concentrations less than the soil vapour
screening criteria were measured in samples VW-02 and 22VW-06, situated south and north, respectively,
of the landfill footprint.

- The VOCs cis-1,2-DCE and vinyl chloride exceeded the soil vapour screening criteria at VW-03, situated
at the northern boundary of the Site and immediately adjacent to the waste footprint. In November 2025,
methane at VW-03 was 3.0% by volume, which is below the LEL of 5% by volume in air, or 50,000 ppm.

- The field-measured methane concentration at VW-05 was 54.6%, which was above the UEL of 15% by
volume in air, or 150,000 ppm. Vapour well VW-05 is positioned in the centre of the historical waste disposal
area, approximately 180 m north of the nearest buildings (RDP Residences).

- Chloroform continues to be detected at vapour well 22VW-06, although concentrations remain below target
risk levels and generic criteria. Chloroform is not a common landfill contaminant and should continue to be
monitored during future soil vapour monitoring events.

—  The soil vapour sample collected from VW-03 exceeded the cumulative cancer risk target of 1.0 x 10 and
the cumulative hazard quotient target of 1.0 by one order of magnitude. In 2025, the VW-03 cumulative
cancer risk was 2.3 x 10 (primarily driven by vinyl chloride), and the cumulative hazard quotient was
11.3 (primarily driven by cis-1,2-DCE). Samples from VW-02 and 22VW-06 were within both the cumulative
and individual limits for the estimated cancer risk and estimated hazard quotient targets.

= The Site walkover and surface emissions survey results for October 16, 2025, included localized methane
detections in surface cracks, up to a maximum of 42% by volume when the probe was inserted into cracks on
the eastern slope near 21MW-08 where dead vegetation was observed. At a second distressed vegetation area
south of 21MW-08, methane in cracks was measured at values of up to approximately 2% by volume.
No ambient methane was detected. During the walkover, uneven ground settlement was noted north of MW-06
and areas of sparse or distressed vegetation and cracking were observed, including larger patches on the
eastern slope near the waste limit. No exposed waste was observed.

Six of the eight groundwater monitoring wells at the Site are located within the waste footprint, and either screened
within (MW-04, MW-05, 21MW-08, and 21MW-09) or below (MW-03 and MW-06) the waste. Each of these six wells,
either presently or in previous years, have been identified as impacted by leachate.

Waskasoo Creek is considered a receptor of any groundwater passing through the Site. Based on the results from
2025 and previous years, there is a strong correlation between the observed impacts and the waste footprint, and
results indicate that impacts in groundwater may be migrating east towards Waskasoo Creek. However, the 2025
surface water results from upstream and downstream Waskasoo Creek do not suggest that leachate from the Site
is affecting the surface water quality. The surface waters of Waskasoo Creek should continue to be monitored.

Impacts of LFG were identified at one of the three vapour wells (VW-03) sampled in 2025 and have been identified
at VW-05 in previous years. Impacts are evidenced by elevated concentrations of methane, carbon dioxide, and
VOCs, and low concentrations of oxygen. The highest concentrations were measured at VW-05, located centrally
within the waste mass, with elevated concentrations noted at VW-03, located immediately adjacent to the waste
mass at the northeast corner of the Site and bounded by a road intersection to the north and east.

Current and previous soil vapour results from the two wells closest to the residences (VW-01 and VW-02) do not
indicate a vapour intrusion risk to the RDP residences. The measured contaminant concentrations were less than
the target cumulative risks and hazard levels for residential land use. The residences themselves are not considered
to be at risk based on the presence of vapour management infrastructure implemented by, and as far as is known,

15

@ TETRA TECH
2025 Groundwater and Soil Vapour Monitoring Program - Red Deer College.docx



2025 GROUNDWATER AND SOIL VAPOUR MONITORING PROGRAM — RED DEER COLLEGE
FILE: 704-SWM.SWOP04071-05.005 | MAY 12, 2026 | ISSUED FOR USE

managed by, the RDP. These measures include passive vapour barriers below the buildings and a passive venting
system.

The vapour sample collected in 2021 at VW-05 from within the waste mass exceeded the target risk and hazard
levels and confirmed that LFG concentrations typical of a municipal landfill were present. With field-monitored
methane concentrations up to 54.6% in November 2025 at VW-05, evidence of the ongoing presence of LFG has
been confirmed. The vapours at VW-03, at the northeast end of the Site, are also indicative of LFG. Although a
building is unlikely to be constructed near VW-03, the potential extent of LFG migration off site in this direction is
not known. The methane gas concentrations measured to date at VW-03 have been considerably less than those
measured within the waste mass (e.g., at VW-05); however, they are still considered to be elevated. Buried landfill
waste remains in place at the Site and impacts to both groundwater and LFG are present. The depth to groundwater
measured to date at the monitoring wells and the elevation of the creek bottom suggest that Waskasoo Creek to
the east of the Site, the original creek bank to the west and south, and the road cuts to the north and east may act
as potential barriers to LFG migration.

The 2025 LFG monitoring results have shown that surface emissions are occurring in the vicinity of surface cracks
along the eastern side of the Site; however, emissions were non-detectable in the air above the surface and thus
are not considered to be an immediate threat to outdoor users of the area at this time. Should any trench-work be
required in this area, this hazard should be considered and appropriate steps taken to protect workers and
infrastructure. The extent to which LFG is being released through the landfill cover should continue to be assessed
with repeated, more detailed (finer-grid) monitoring proximate to areas of greater emissions as outlined in the next
section.

Ongoing risk management is recommended, including the following risk management elements.
Site Monitoring:

= Conduct groundwater monitoring in 2026 of all accessible groundwater monitoring wells and sampling of
hydraulically down-gradient monitoring wells MW-05, 21MW-08, and 21MW-09 for routine groundwater
chemistry parameters, ammonia, dissolved metals, VOCs, BTEX, and PHCs to monitor trends and assess the
potential risk to receptors. As the inferred groundwater flow direction and groundwater quality have been well
defined, a reduced frequency of monitoring and sampling is proposed as shown in Table 7-1.

=  Conduct annual surface water sampling of Waskasoo Creek upstream and downstream of the Site, including
the additional downstream location SW-03, to assess potential impacts from leachate impacted groundwater
entering the creek from the Site. This sampling will continue to be completed in conjunction with the Red Deer
Motors (RDM) monitoring and sampling program, and the surface water results will be shared with the RDM
site report. Surface water samples should be analyzed for pH, EC, routine water chemistry parameters,
ammonia, total metals, BTEX, PHC fractions F1 and F2, and VOCs.

= Continue annual monitoring at all vapour wells (VW-01 to 22VW-06) and sampling of the perimeter vapour
probes VW-02, VW-03, and 22VW-06 under frozen conditions (November or December 2026). The rationale
behind winter soil vapour sampling is that it will allow assessment of conditions when vapours may be trapped
beneath frozen ground and unable to vent to the atmosphere. However, the generation of LFG can be greater
under warm weather conditions and thus completing monitoring during warmer months (summer or early fall),
when LFG generation and vapour migration may be greater can allow for better assessment of potential peak
conditions for LFG.

=  Conduct an annual surface emissions survey in 2026 to continue delineating and characterizing LFG emissions
from the ground surface at the Site. This work should include detailed monitoring proximate to areas where
emissions have been previously noted, and careful mapping of the locations with respect to cracks, holes,
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evidence of stressed vegetation, and other pertinent observations. The surface emissions survey should be
conducted in summer or fall when there is no snow covering the ground surface.

Additional Assessment and Risk Management:

= During the annual monitoring event, conduct a site walkover to review the integrity of the surface material, to
document any vegetation die-off and exposed soils which may lead to potential erosion, cracking, and/or
exposed waste. This information may be used to evaluate whether vegetation cover improvements or potential
repairs to the cap are necessary.

The City should liaise with the landowner to consider cover improvement works in the area near Taylor Drive, to
mitigate emissions and support vegetation growth where stressed/dead vegetation has previously been observed.
Continued annual surface emissions surveys would follow to monitor the performance of the cover improvement
works.

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

Activity 2026 2027 2028 2029 2030
Annual Site Walkover (Summer), Including Surface Emissions Survey X X X X X
Annual (Summer) Groundwater Monitoring and Sampling Event of X X
Three Wells (MW-05, 21MW-08, and 21MW-09)
Annual (Summer) Surface Water Sampling Event of Three Locations X X X X X
(SW-01, SW-02, and SW-03)
Annual (Winter) Vapour Monitoring of Six Wells (VW-01, VW-02, VW-03, X X X X X
VW-04, VW-05, and 22VW-06) and Sampling of Three Wells
(VW-02, VW-03, and 22VW-06)

Notes:
The proposed monitoring program is to be reviewed on an annual basis as new information becomes available.
" Vapour monitoring frequency to be revised pending completion of cover improvement works.

Administrative Actions:

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

= Ensure that the Site is clearly identified within The City’s utility mapping system. Elevated gas concentrations
may be present in the subsurface proximate to the Taylor Drive and 32 Street ROWSs. 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 Site presently has a grass cover, and the status of the cover should be reviewed on an ongoing basis to ensure
that the cover remains intact, and drainage remains positive to prevent ponding and subsequent infiltration and
leachate generation from rainfall. 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.

Prepared by:

Felipe Campos Lopez, M.Sc.
Environmental Technician

Solid Waste Management Practice
Direct Line: 403.203.3355
Felipe.CamposLopez@tetratech.com

Reviewed by:

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

Solid Waste Management Practice
Direct Line: 403.723.1605
Colleen.Wendeborn@tetratech.com

PERMIT TO PRACTICE
TETRA TECH CANADA INC.

/as

RM SIGNATURE:

RMAPEGA ID #:

DATE:

PERMIT NUMBER: P013774

The Association of Professional Engineers and
Geoscientists of Alberta (APEGA)
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Table 8: Soil Vapour Analytical Results

Location Code Generic Soil VW-01 VW-02 VW-03
Field ID Vapour Criteria - VW-01 VW-01 VW-02 VW-02 VW-02 VW-02 DUPLICATE VW-02 VW-03 VW-03 VW-03 VW-03 DUPLICATE VW-03 VW-03
Sample Date|  pcidential 06 Dec 2019 | 19 Nov 2021 | 06 Dec 2019 | 19 Nov 2021 | 01 Jun 2023 | 05 Dec 2024 | 05 Dec 2024 | 11 Nov 2025 | 13 Aug 2013 | 06 Dec 2019 | 19 Nov 2021 | 01Jun 2023 | 01 Jun 2023 | 05 Dec 2024 | 11 Nov 2025
Lab Report Number| coarse-Grained | L2393575 12671030 12393575 12671030 | CG2307273 | CG2418080 | CG2418080 | CG2516684 SR7630 12393575 12671030 | CG2307273 | CG2307273 | CG2418080 | CG2516684
3,1 L2393575-1 / 12393575-2 / CG2307273- | CG2418080- | CG2418080- | CG2516684- 12393575-3 / CG2307273- | CG2307273- | CG2418080- | CG2516684-
Laboratory ID|  (hglm’) L2393575-7 | 26710301 | o393575. | 26710302 001 001 004 001 B3D6164 | | 93935759 | L2671030-3 002 004 002 002
Parameter [ Unit
Field Tests
Air Volume L [ - 0.06 | - [ 0.06 | - [ - | - [ - [ - [ - | 0.06 [ - | - [ - | - [ -
Initial Pressure / Pressure on Receipt inHg | - 5.3 | 100 | 102 | 350 | 756 | -11 | 104 | 205 | 400 | -88 | 800 | 919 | -899 | 1020 | -7.76
Aliphatic/Aromatic PHC Sub-Fractionation
Aliphatics (>C5-Cg) ug/m® - - - - - - - - - 176 - - - - - -
Aliphatics (Ce-Cg) ug/m® 740,737 73 - 45 - 19 146 70 18 231 615 - 362 368 493 614
Aliphatics (>Cg-C10) ug/m® 40,257 101 - 27 - 29 75 59 58 68.4 223 - 339 351 304 300
Aliphatics (>C1o-C12) ug/m® 40,257 17 - <15 - 22 16 <15 <15 226 <30 - 150 157 55 180
Aliphatics (>C12-C1) ug/m® 40,257 <30 - <30 - <30 <30 <30 <30 58.6 65 - 17 15 22 <30
Aromatics (Ce-Csg) ug/m® 805 <15 - <15 - <15 22 <15 <15 <5.0 65 - 16 <15 23 <15
Aromatics (>Cg-C1) ug/m® 805 <15 - <15 - <15 <15 <15 <15 50.7 <15 - <15 <15 <15 <15
Aromatics (>C1o-C12) ug/m® 8,051 <15 - <15 - <15 <15 <15 <15 62.5 <30 - <30 <30 <30 <15
Aromatics (>C12-C1e) ug/m® 8,051 <30 - <30 - <30 <30 <30 <30 <5.0 - - - - 794 <30
CWS TVOC (Ce-Cs) ug/m® NG - - - - - 168 70 18 - - - - - 794 614
CWS TVOC (>Cg-C) ug/m® NG - - - - - 75 59 58 - - - - - 516 300
CWS TVOC (>C1-C12) ug/m® NG - - - - - 16 <15 <15 - - - - - 304 180
CWS TVOC (>C12-C1e) pg/m® NG - - - - - <30 <30 <30 - - - - - 55 <30
Linear & Cyclic Methyl Siloxanes
Hexamethylcyclotrisiloxane, D3 (CVMS) pg/m3 NG <170 - <170 - - - - - - <170 - - _ _ -
Octamethylcyclotetrasiloxane, D4 (CVMS) pg/m3 NG <170 - <170 - - - - - - <170 - - - - -
Decamethylcyclopentasiloxane, D5 (CVMS) ug/m® NG <170 - <170 - - - - - - <170 - - - B -
Dodecamethylcyclohexasiloxane, D6 (CVMS) pg/m3 NG <170 - 210 - - - - - - <170 - - - - -
Hexamethyldisiloxane, MM (LVMS) ug/m® NG <170 - <170 - - - - - - <170 - - - B -
Octamethyltrisiloxane, MDM (LVMS) pg/m3 NG <170 - <170 - - - - - - <170 - - - - -
Decamethyltetrasiloxane, MD2M (LVMS) pg/m3 NG <170 - <170 - - - - - - <170 - - - - -
Dodecamethylpentasiloxane, MD3M (LVMS) pg/m3 NG <170 - 320 - - - - - - <170 - - - - -
Hydrocarbons
Benzene ug/m® 41 9.62 3.06 1.41 0.77 5.08 14.3 4.28 1.15 2.19 11.6 <15 115 10.9 18.8 13
Toluene ug/m® 75,190 18.7 3.0 1.05 0.76 0.75 15.8 5.05 1.51 10.6 8.91 <36 6.9 6.1 8.93 3.54
Ethylbenzene ug/m® 68,650 <0.87 96.2 <0.87 <0.87 <0.43 1.56 0.78 <0.43 5.69 2.42 <42 0.56 <0.43 1.91 0.74
Xylenes (m & p) ug/m® NG 3.1 129 <1.7 <1.7 <0.43 4.6 2.95 1.39 25.2 35 <84 1.3 0.87 6.9 2.65
Xylene (o) ug/m® NG <0.87 3.28 <0.87 <0.87 <0.87 1.48 1.08 0.48 10.1 7.62 <42 3.43 1.04 2.34 1.17
Xylenes Total pg/m® 3,520 3.1 132 <2.0 <2.0 <1.3 6.1 4 1.9 35.2 42.7 <96 4.7 1.9 9.2 3.8
Styrene ug/m® 3,220 <0.85 <0.85 <0.85 <0.85 <0.85 <0.94 <0.89 <0.85 0.86 <0.85 <41 <0.85 <0.85 <0.89 <0.85
Total BTEX ug/m® NG - - - - - 37.8 14.2 0.0045 53.7 - - - - 38.9 0.0211
F1(Ce-C10) ug/m® 867,383 175 2420 63 387 53 227 126 76 580 1,410 9820 816 782 1220 808
F1(Ce-Cyo) - BTEX ug/m® 867,383 - R B R . R B 0.072 B R _ R _ R 0.787
F2 (C19-C1e) ug/m® 52,495 38 737 <15 77 30 28 29 <15 347 375 <720 530 551 447 218
F2-NAPHTHALENE ug/m® 52,495 - - - - - - - <15 - - - - - - 218
Alcohols
Ethanol ug/m® - - - - - - - - - 270 - - - - - -
Isopropanol ug/m® 6,219 3.6 - <25 - - - - - 8.64 <25 - - - - -
High Level Fixed Gases
Nitrogen % NG 79.7 76.9 78 76.8 78.8 70.8 72.6 72.8 71.8 74 73.3 80.2 80.3 74 69.4
Oxygen % NG 215 222 21.1 21.2 20.4 18 19.1 - 8.00 2.58 1.64 2.42 2.43 1.8 -
Carbon Dioxide % NG 0.190 0.164 0.404 2.08 0.548 2.93 3.08 - 15.1 16.1 19.1 15.6 15.7 17.6 -
Carbon Monoxide % NG <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.20 <0.050 <0.050 <0.050 <0.050 <0.050 -
Methane % NG <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 5.20 4.63 5.14 3.36 3.37 3.42 2.49
Hydrocarbon Gases (C, to C5)
Methane % NG 0.00026 0.00017 0.00023 <0.00010 <0.050 - - - - - - 3.36 3.37 - -
Ethane % NG <0.00020 <0.00020 <0.00020 <0.00020 - - - - - <0.00020 <0.00020 - - - -
Ethene % NG <0.00020 <0.00020 <0.00020 <0.00020 - - - - - <0.00020 <0.00020 - - - -
Propane % NG <0.00020 <0.00020 <0.00020 <0.00020 - - - - - <0.00020 <0.00020 - - - -
Propene % NG <0.00020 <0.00020 <0.00020 <0.00020 - - - - - <0.00020 <0.00020 - - - -
Butane % NG <0.00020 <0.00020 <0.00020 <0.00020 - - - - - <0.00020 <0.00020 - - - -
Pentane % NG <0.00020 <0.00020 <0.00020 <0.00020 - - - - - <0.00020 <0.00020 - - - -
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Table 8: Soil Vapour Analytical Results

Location Code Generic Soil VW-01 VW-02 VW-03
Field ID Vapour Criteria - VW-01 VW-01 VW-02 VW-02 VW-02 VW-02 DUPLICATE VW-02 VW-03 VW-03 VW-03 VW-03 DUPLICATE VW-03 VW-03
Sample Date|  pcidential 06 Dec 2019 | 19 Nov 2021 | 06 Dec 2019 | 19 Nov 2021 | 01 Jun 2023 | 05 Dec 2024 | 05 Dec 2024 | 11 Nov 2025 | 13 Aug 2013 | 06 Dec 2019 | 19 Nov 2021 | 01Jun 2023 | 01 Jun 2023 | 05 Dec 2024 | 11 Nov 2025
Lab Report Number| coarse-Grained | L2393575 12671030 12393575 12671030 | CG2307273 | CG2418080 | CG2418080 | CG2516684 SR7630 12393575 12671030 | CG2307273 | CG2307273 | CG2418080 | CG2516684
31 L2393575-1 / 12393575-2 / CG2307273- | CG2418080- | CG2418080- | CG2516684- 12393575-3 / CG2307273- | CG2307273- | CG2418080- | CG2516684-
Laboratory ID|  (hglm’) 123935757 | 26710301 | o393575.8 | L2671030-2 001 001 004 001 B3D6164 | | 9393575.9 | -2671030-3 002 004 002 002
Parameter [ Unit
Polycyclic Aromatic Hydrocarbons (PAHs)
Naphthalene [ ugm® ] 380 <2.6 <1.0 <2.6 <1.0 <0.52 0.94 0.94 <0.52 - <2.6 <50 <0.52 <0.52 0.94 <0.52
Volatile Organic Compounds (VOCs)
1,1,1-Trichloroethane ug/m® 1,693,510 <1.1 <1.1 <1.1 <1.1 <1.1 <1.2 <1.1 <1.1 <1.64 <1.1 <52 <1.1 <1.1 <1.1 <1.1
1,1,2,2-Tetrachloroethane ug/m® 11 <14 <1.4 <14 <1.4 <14 <15 <14 <14 <1.37 <1.4 <66* <1.4 <14 <1.4 <14
1,1,2-Trichloroethane ug/m® 7 <1.1 <1.1 <1.1 <1.1 <1.1 <1.2 <1.1 <1.1 <0.818 <1.1 <52* <1.1 <1.1 <1.1 <1.1
1,1-Dichloroethane ug/m® 430 <0.81 <0.81 <0.81 <0.81 <0.81 <0.89 <0.85 <0.81 <0.809 <0.81 <39 <0.81 <0.81 <0.85 <0.81
1,1-Dichloroethene ug/m® 6,470 <0.79 <0.79 <0.79 <0.79 <0.79 <0.87 <0.83 <0.79 <0.991 <0.79 <38 <0.79 <0.79 <0.83 <0.79
1,2,4-Trichlorobenzene ug/m® 365 <15 <15 <15 <15 <15 <1.6 <16 <15 <14.8 <15 <71 <15 <15 <1.6 <15
1,2,4-Trimethylbenzene pg/m® 2,235 <0.98 14.7 <0.98 0.99 <1.0 2 1.9 <1.0 11.3 7.07 <47 1.2 <1.0 33 22
1,2-Dibromoethane ug/m® 22 <15 <15 <15 <15 <15 <1.7 <16 <15 <1.31 <1.5 <74* <15 <15 <1.6 <15
1,2-Dichlorobenzene ug/m® 7,072 <1.2 <1.2 <1.2 <1.2 <1.2 <1.3 <1.3 <1.2 <2.40 <1.2 <58 <1.2 <1.2 <1.3 <1.2
1,2-Dichloroethane ug/m® 24 <0.81 <0.81 <0.81 <0.81 <0.81 <0.89 <0.85 <0.81 <0.809 <0.81 <39* <0.81 <0.81 <0.85 <0.81
1,2-Dichloroethene (cis) pg/m® 242 <0.79 1.05 <0.79 <0.79 <0.79 <0.87 <0.83 <0.79 5.45 3,140 3400 1,820 2,000 3,210 2,580
1,2-Dichloroethene (trans) ug/m® 1,400 <0.79 <0.79 <0.79 <0.79 <0.79 <0.87 <0.83 <0.79 <0.793 116 229 156 163 210 223
1,2-Dichloropropane ug/m® 135 <0.92 <0.92 <0.92 <0.92 <0.9 <1.0 <1.0 <0.9 <1.85 <0.92 <44 <0.9 <0.9 <1.0 <0.9
1,2-Dichlorotetrafluoroethane pg/m® 566,335 <14 <1.4 <14 <1.4 <14 <15 <15 <14 76.7 48.3 <67 26.8 20.5 18 10.4
1,3,5-Trimethylbenzene pg/m® 2,235 <0.98 12.9 <0.98 <0.98 <1.0 <1.1 <1.0 <1.0 6.77 3.24 <47 1.1 <1.0 1.5 <1.0
1,3-Butadiene ug/m® 17 <0.44 <0.44 <0.44 <0.44 <0.44 <0.49 <0.46 <0.44 <1.11 <0.44 <21* <3.27 <1.77 <3.54 <3.76
1,3-Dichlorobenzene ug/m® 64 <1.2 <1.2 <1.2 <1.2 <1.2 <1.3 <1.3 <1.2 <2.40 <1.2 <58 <1.2 <1.2 <1.3 <1.2
1,3-Dichloropropene ug/m® NG - - - - - <2.0 <1.9 <1.8 - - - - - <1.9 <1.8
1,3-Dichloropropene [cis] ug/m® 163 <0.91 <0.91 <0.91 <0.91 <0.9 <1.0 <1.0 <0.9 <0..817 <0.91 <44 <0.9 <0.9 <1.0 <0.9
1,3-Dichloropropene [trans] ug/m® 149 <0.91 <0.91 <0.91 <0.91 <0.9 <1.0 <1.0 <0.9 <0.772 <0.91 <44 <0.9 <0.9 <1.0 <0.9
1,4-Dichlorobenzene ug/m® 64 <1.2 <1.2 <1.2 <1.2 <1.2 <1.3 <1.3 <1.2 <2.40 <1.2 <58 <1.2 <1.2 <1.3 <1.2
1,4-Dioxane ug/m® 105 <0.72 <0.72 <0.72 <0.72 <0.72 <0.79 <0.76 <0.72 <7.21 <0.72 <35 <0.72 <0.72 <0.76 <0.72
1-Methyl-4 ethyl benzene ug/m® 14,461 <0.98 6.52 <0.98 <0.98 <1.0 <1.1 <1.0 <1.0 <10.8 1.59 <47 <1.0 <1.0 1.2 <1.0
Methyl Butyl Ketone (MBK; 2-Hexanone) ug/m® 1,053 <4.1 <4.1 <4.1 <4.1 <4.10 <4.51 <4.10 <4.10 <8.19 <5.4 <200 <5.74 <5.74 7.37 <4.10
Methyl Ethyl Ketone (MEK, 2-Butanone) ug/m® 167,364 1.67 1.2 0.78 1.01 2.03 <0.65 0.65 <0.59 <8.85 0.87 <28 <0.59 <0.59 0.86 <0.71
Methyl Isobutyl Ketone (MIBK) ug/m® 102,977 <0.82 <0.82 <0.82 <0.82 <0.82 <0.90 <0.86 <0.82 <13.1 <0.82 <39 <5.16 <5.24 <0.86 <0.82
Acetone (2-Propanone) ug/m® 918,788 22.8 45 8.0 27 16.6 5.2 5.2 9.5 61.2 <9.8 <57 <17.8 <145 3.1 2.6
Allyl chloride ug/m® 32 <0.63 <0.63 <0.63 <0.63 <0.63 <0.69 <0.66 <0.63 - <0.63 <30 <0.63 <0.63 <0.66 0.97
Benzyl chloride ug/m® 34 <1.0 <1.0 <1.0 <1.0 <1.0 <1.1 <1.1 <1.0 <5.18 <1.0 <50* <1.0 <1.0 <1.1 <1.0
Bromodichloromethane pg/m® 28 <13 <1.3 <13 <1.3 <13 <15 <14 <13 <1.34 <1.3 <64* <1.3 <13 <1.4 <13
Bromoform ug/m® 1,494 <2.1 <2.1 <2.1 <2.1 <2.1 <2.3 <2.2 <2.1 <2.07 <2.1 <99 <2.1 <21 <2.2 <21
Bromomethane ug/m® 173 <0.78 <0.78 <0.78 <0.78 <0.78 <0.85 <0.82 <0.78 <0.699 <0.78 <37 <0.78 <0.78 <0.82 <0.78
Carbon disulfide ug/m® 21,713 1.97 <0.62 3.67 0.75 8 <1.7 <1.6 <1.6 5.58 3.84 <30 4.4 4 <1.6 <1.6
Carbon tetrachloride ug/m® 113 <1.3 <1.3 <1.3 <1.3 <1.26 <1.38 <1.32 <1.26 <1.89 <1.3 <61 <1.26 <1.26 <1.32 <1.26
Chlorobenzene ug/m® 347 <0.92 <0.92 <0.92 <0.92 <0.92 <1.01 <0.97 <0.92 <0.921 <0.92 <44 <0.92 <0.92 <0.97 <0.92
Chloroethane ug/m® 124,080 <0.53 <0.53 <0.53 <0.53 <0.53 <0.58 <0.55 <0.53 1.36 11.8 <25 <6.86 <6.86 6.6 3.8
Chloroform ug/m® 27 <0.98 <0.98 <0.98 <0.98 <0.98 <1.07 <1.02 <0.98 <0.732 <0.98 <47* <0.98 <0.98 <1.02 <0.98
Chloromethane ug/m® 2,657 1.39 0.80 1.46 2.12 3.53 2.95 3.08 14 6.38 1.32 <20 <0.41 <0.41 <0.43 <0.41
Cyclohexane ug/m® 201,510 3.66 26 0.72 <0.69 <0.69 7.57 4.06 <0.69 40.9 71.8 103 54 52.3 69.9 71.6
Dibromochloromethane ug/m® 6,070 <1.7 <1.7 <1.7 <1.7 <1.7 <1.9 <1.8 <17 <1.70 <1.7 <82 <17 <1.7 <1.8 <17
Dichlorodifluoromethane (FREON 12) ug/m® 3,584 5.73 2.52 2.42 2.68 2.3 2.8 2.8 2.6 14.0 18.7 <48 14.3 10.8 12.9 11.2
Ethyl acetate ug/m® 2,509 5.75 <0.72 <0.72 <0.72 7.57 <0.79 <0.76 <0.72 <7.93 <0.72 <35 <2.09 <2.09 <0.76 <0.72
Heptane ug/m® 14,461 2.38 11.3 <0.82 <0.82 <0.82 10.9 4.63 <0.82 11.4 17.6 <39 13.1 12.4 214 4.55
Hexachlorobutadiene ug/m® 51 <2.1 <2.1 <2.1 <2.1 <2.1 <23 <22 <2.1 <32.0 <2.1 <100* <2.1 <2.1 <22 <21
Hexane ug/m® 18,839 7.59 3.67 1.6 0.92 1.09 14.9 6.87 0.88 48.8 46.3 68 28.4 27.1 47.9 19.2
Isooctane (2,2,4-trimethylpentane) ug/m® 14,917 <0.93 <0.93 <0.93 <0.93 <0.9 <1.0 <1.0 <0.9 23.9 29.7 <45 <215 <20.6 28.1 29.9
iso-Propylbenzene (cumene) ug/m® 14,461 1.13 5.51 <0.98 <0.98 <1.0 <1.1 <1.0 <1.0 - <0.98 <47 <1.0 <1.0 <1.0 <1.0
Methyl t-Butyl Ether (MTBE) pg/m® 1,153 4.72 <0.72 <0.72 <0.72 <0.72 <0.79 <0.76 <0.72 <0.721 <0.72 <35 <0.72 <0.72 <0.76 <0.72
Methylene Chloride (Dichloromethane) ug/m® 18,764 1.80 <0.69 <0.69 <0.69 1.15 <0.76 <0.73 <0.69 3.38 <0.69 <33 0.73 <0.69 <0.73 <0.69
Propene ug/m® 91,723 <0.34 <4.6 <0.34 <26 <13.8 <0.38 <0.36 <2.65 <0.516 <0.34 182 <104 <119 99.3 96.7
Tetrachloroethene ug/m® 1,390 <14 <1.4 <1.4 6.4 <1.4 10.8 10.5 <14 <1.36 <1.4 <65 <1.4 <14 <1.4 <14
Tetrahydrofuran ug/m® 62,828 <0.59 <0.59 <0.59 <0.59 7.49 <0.65 <0.62 <0.59 <1.18 <0.59 <28 5.78 2 <0.62 <0.59
Trichloroethene ug/m® 70 <1.1 <1.1 <1.1 <1.1 <1.1 4.2 45 11.5 <1.61 <1.1 <52 <1.1 <11 47 4.6
Trichlorofluoromethane (FREON 11) ug/m® 34,325 1.3 1.1 1.8 1.7 1.1 <1.2 1.2 1.3 <1.12 <1.1 <54 <1.1 <11 <1.2 <1.1
Trichlorotrifluoroethane (FREON 113) ug/m® 230,627 <15 <1.5 <15 <1.5 <15 <1.7 <1.6 <15 <1.15 <15 <74 <15 <15 <1.6 <1.5
Vinyl acetate pg/m® 6,586 <1.8 <1.8 <1.8 <1.8 <1.8 <1.9 <1.8 <1.8 <0.704 <1.8 <85 <19.7 <19.5 <12.0 <9.2
Vinyl bromide (Bromoethene) ug/m® 40 <0.87 <0.87 <0.87 <0.87 <0.9 <1.0 <0.9 <0.9 <0.875 <0.87 <42* <0.9 <0.9 <0.9 <0.9
Vinyl chloride ug/m® 70 <0.51 <0.51 <0.51 <0.51 <0.51 <0.56 <0.54 <0.51 7.70 5,220 5020 4,010 3,760 3,580 1,560
Notes:
' Canadian Council of Ministers of the Environment (CCME). 2014. A Protocol for the Derivation of Soil Vapour Quality Guidelines NG - No applicable criteria.
for Protection of Human Exposures via Inhalation of Vapours. Refer to Tables 8 to 11 for further information. BOLD - Greater than criteria.

* = Detection limit raised above criteria.
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Table 8: Soil Vapour Analytical Results

Location Code Generic Soil VW-04 VW-05 22VW-06
Field ID Vapour Criteria - VW-04 VW-04 VW-04 DUPLICATE VW-05 19DUPO1 VW-05 22VW-06 22VW-06 22VW-06 Duplicate
Sample Date Residential 13 Aug 2013 | 06 Dec 2019 | 19 Nov 2021 | 19 Nov 2021 | 06 Dec 2019 | 06 Dec 2019 | 19 Nov 2021 | 01 Jun 2023 | 05 Dec 2024 | 11 Nov 2025 | 11 Nov 2025
Lab Report Number| coarse-Grained SR7631 L2393575 L2671030 L2671030 L2393575 L2393575 L2671030 CG2307273 | CG2418080 | CG2516684 | CG2516684
Laboratory I (hg/m®)’ BaDG164 | oooooro ) | 126710304 | 12671030-6 | ooooo oo | 123035756 | Lae71030-5 | COZ0TZTS | CO2A18080- | CG2010684- | CO2016684-
Parameter [ Unit
Field Tests
Air Volume L [ - - | 0.06 [ - | - [ 0.06 | - [ - | - [ - - [ -
Initial Pressure / Pressure on Receipt inHg | - -3.00 | 940 | -840 | 350 | 610 | 670 | 410 | 1000 | -10.40 695 | -6.95
Aliphatic/Aromatic PHC Sub-Fractionation
Aliphatics (>C5-Cg) ug/m® - 15.7 - - - - - - - - - -
Aliphatics (Cs-Cg) pg/m3 740,737 59.7 196 - - 56,900 50,600 - 226 <15 <15 <15
Aliphatics (>Cg-C+o) ug/m® 40,257 36.6 247 - - 331,000 290,000 - 201 119 <15 <15
Aliphatics (>C49-C12) pg/m3 40,257 95.0 <15 - - 37,500 32,800 - 66 <15 <15 <15
Aliphatics (>C2-C16) ug/m® 40,257 25.3 <30 - - <750 <750 - <30 <30 <30 <30
Aromatics (Cg-Cg) ug/m® 805 <5.0 45 - - 121,000 104,000 - <15 <15 <15 <15
Aromatics (>Cg-C1o) ug/m® 805 23.9 45 - - 121,000 104,000 - <15 <15 <15 <15
Aromatics (>Co-C12) ug/m® 8,051 227 <15 - - 5,780 5,080 - <15 <15 <15 <15
Aromatics (>C12-Cie) ug/m® 8,051 <5.0 <30 - - <750 <750 - <30 <30 <30 <30
CWS TVOC (Cs-Cg) I-lg/m3 NG - - - - - - - - <15 <15 <15
CWS TVOC (>Cg-Cyp) I-lg/m3 NG - - - - - - - - 119 <15 <15
CWS TVOC (>C4-Cy2) I-lg/m3 NG - - - - - - - - <15 <15 <15
CWS TVOC (>C1,-Cyg) pg/m® NG B, - - - - - - - <30 <30 <30
Linear & Cyclic Methyl Siloxanes
Hexamethylcyclotrisiloxane, D3 (CVMS) Hg/m3 NG - <170 - - <170 - - R - R -
Octamethylcyclotetrasiloxane, D4 (CVMS) ug/m® NG - <170 - - <170 - - - - - -
Decamethylcyclopentasiloxane, D5 (CVMS) Hg/m3 NG - <170 - - <170 - - - - - -
Dodecamethylcyclohexasiloxane, D6 (CVMS) ug/m® NG - <170 - - <170 - - - - - -
Hexamethyldisiloxane, MM (LVMS) Hg/m3 NG - <170 - - <170 - - - - - -
Octamethyltrisiloxane, MDM (LVMS) ug/m® NG - <170 - - <170 - - - - - -
Decamethyltetrasiloxane, MD2M (LVMS) ug/m® NG - <170 - - <170 - - - - - -
Dodecamethylpentasiloxane, MD3M (LVMS) pg/m3 NG - 170 - - <170 - - - - - -
Hydrocarbons
Benzene ug/m® 41 2.09 6.56 <0.32 <0.51 1,570 1,500 1,460 7.09 1.6 0.96 0.51
Toluene pg/m3 75,190 11.0 2.15 <0.75 221 1,280 1,230 135 1.02 1.88 0.45 0.83
Ethylbenzene ug/m® 68,650 4.18 1.08 <0.87 2.2 12,600 11,500 15,200 0.52 0.69 <0.43 <0.43
Xylenes (m & p) ug/m® NG 15.0 59 <17 4.1 106,000 95,800 19,800 0.65 2.65 <0.87 <0.87
Xylene (0) ug/m® NG 5.12 2.23 <0.87 <1.4 7,400 6,700 352 1.39 1.04 <0.43 <0.43
Xylenes Total ug/m® 3,520 20.1 61.2 <2.0 4.1 113,000 102,000 20,200 2 37 <1.3 <1.3
Styrene ug/m® 3,220 <0.852 <0.85 <0.85 <14 <280 <280 <41 <0.85 <0.89 <0.85 <0.85
Total BTEX ug/m® NG 374 - - - - - - - 7.9 <0.0024 <0.0024
F1 (Ce-C1o) pg/m® 867,383 149 448 <15 40 543,000 478,000 291,000 404 130 15 <15
F1 (Ce-Cqo) - BTEX pg/m3 867,383 - - - - - - - - - 0.015 <0.015
F2 (C10-Cre) ug/m® 52,495 120 <15 <15 34 67,600 59,700 96,100 72 19 <15 <15
F2-NAPHTHALENE ug/m® 52,495 - - - - - - - - - <15 <15
Alcohols
Ethanol ug/m® - 191 - - - - - - - - - -
Isopropanol ug/m3 6,219 <7.37 6.0 - - <61 <61 - - - - -
High Level Fixed Gases
Nitrogen % NG 77.0 75.8 75.7 76.7 34 24 30.7 82.7 74.6 71 70.3
Oxygen % NG 20.7 19.6 20.2 21.3 0.87 0.57 8.09 15.2 20.1 - -
Carbon Dioxide % NG 2.30 2.84 3.58 1.85 30.6 26.7 22 2.24 1.59 - -
Carbon Monoxide % NG <0.20 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - -
Methane % NG <0.20 <0.050 <0.050 <0.050 57.8 58.8 40.1 <0.050 0.069 0.051 <0.050
Hydrocarbon Gases (C, to C5)
Methane % NG - 0.0108 0.00075 0.00416 - - - <0.050 - - -
Ethane % NG - <0.00020 <0.00020 <0.00020 0.0079 0.00747 0.00705 - - - -
Ethene % NG - <0.00020 <0.00020 <0.00020 0.0216 0.0223 0.0102 - - - -
Propane % NG - <0.00020 <0.00020 <0.00020 0.00027 0.00028 0.00022 - - - -
Propene % NG - <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 - - - -
Butane % NG - <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 - - - -
Pentane % NG - <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 - - - -
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Table 8: Soil Vapour Analytical Results

Location Code Generic Soil VW-04 VW-05 22VW-06
Field ID Vapour Criteria - VW-04 VW-04 VW-04 DUPLICATE VW-05 19DUPO1 VW-05 22VW-06 22VW-06 22VW-06 Duplicate
Sample Date Residential 13 Aug 2013 | 06 Dec 2019 | 19 Nov 2021 | 19 Nov 2021 | 06 Dec 2019 | 06 Dec 2019 | 19 Nov 2021 | 01 Jun 2023 | 05 Dec 2024 | 11 Nov 2025 | 11 Nov 2025
Lab Report Number| coarse-Grained SR7631 L2393575 L2671030 L2671030 L2393575 L2393575 L2671030 CG2307273 | CG2418080 | CG2516684 | CG2516684
Laboratory I (hg/m®)’ BaDG164 | oooooro ) | 126710304 | 12671030-6 | ooooo oo | 123035756 | Lae71030-5 | COZ0TZTS | CO2A18080- | CG2010684- | CO2016684-
Parameter [ Unit
Polycyclic Aromatic Hydrocarbons (PAHs)
Naphthalene [ pgm® ] 380 - <26 <1.0 <1.7 <860* <860* <50 <0.52 <0.52 <0.52 <0.52
Volatile Organic Compounds (VOCs)
1,1,1-Trichloroethane ug/m® 1,693,510 <1.64 <1.1 <1.1 <17 <360 <360 <52 <11 <1.1 <11 <1.1
1,1,2,2-Tetrachloroethane ug/m® 11 <1.37 <14 <14 <2.2 <450* <450* <66* <1.4 <14 <14 <14
1,1,2-Trichloroethane ug/m® 7 <0.818 <1.1 <1.1 <17 <360* <360* <52* <11 <1.1 <11 <1.1
1,1-Dichloroethane ug/m® 430 <0.809 <0.81 <0.81 <1.3 <260 <260 <39 <0.81 <0.85 <0.81 <0.81
1,1-Dichloroethene ug/m® 6,470 <0.991 <0.79 <0.79 <1.3 <260 <260 <38 <0.79 <0.83 <0.79 <0.79
1,2,4-Trichlorobenzene pg/m® 365 <14.8 <15 <15 <24 <490* <490* <71 <1.5 <1.6 <1.5 <15
1,2,4-Trimethylbenzene ug/m® 2,235 5.28 1.38 <0.98 <1.6 9,100 7,400 4,480 <1.0 2 <1.0 <1.0
1,2-Dibromoethane ug/m® 2.2 <1.31 <15 <15 <2.5* <500* <500* <74* <15 <1.6 <15 <15
1,2-Dichlorobenzene ug/m® 7,072 <2.40 <1.2 <1.2 <1.9 <390 <390 <58 <1.2 <1.3 <1.2 <1.2
1,2-Dichloroethane ug/m® 24 <0.809 <0.81 <0.81 <1.3 <260* <260* <39* <0.81 <0.85 <0.81 <0.81
1,2-Dichloroethene (cis) ug/m® 242 2.35 1.14 <0.79 <1.3 <260* <260* 188 <0.79 <0.83 <0.79 <0.79
1,2-Dichloroethene (trans) ug/m® 1,400 <0.793 5.18 <0.79 <1.3 1,100 1,110 778 <0.79 0.99 <0.79 <0.79
1,2-Dichloropropane ug/m® 135 <1.85 <0.92 <0.92 <1.5 <300* <300* <44 <0.9 <1.0 <0.9 <0.9
1,2-Dichlorotetrafluoroethane ug/m® 566,335 <1.19 3.6 <14 4.2 2,980 3,020 8,550 <14 <1.5 <1.4 <1.4
1,3,5-Trimethylbenzene ug/m® 2,235 2.66 1.28 <0.98 <1.6 5,090 4,250 3410 <1.0 <1.0 <1.0 <1.0
1,3-Butadiene ug/m® 17 <1.11 <0.44 <0.44 <0.71 <140* <140* <60* <0.44 <0.46 <0.44 <0.44
1,3-Dichlorobenzene ug/m® 64 <2.40 <1.2 <1.2 <1.9 <390* <390* <58 <1.2 <1.3 <1.2 <1.2
1,3-Dichloropropene ug/m® NG - - - - - - - - <1.9 <1.8 <1.8
1,3-Dichloropropene [cis] pg/m3 163 <0.817 <0.91 <0.91 <15 <300* <300* <44 <0.9 <1.0 <0.9 <0.9
1,3-Dichloropropene [trans] ug/m® 149 8.65 <0.91 <0.91 <15 <300* <300* <44 <0.9 <1.0 <0.9 <0.9
1,4-Dichlorobenzene ug/m® 64 <2.40 <1.2 <1.2 <1.9 <390* <390* 105 <1.2 <1.3 <1.2 <1.2
1,4-Dioxane ug/m® 105 <7.21 <0.72 <0.72 <1.2 <240* <240* <35 <0.72 <0.76 <0.72 <0.72
1-Methyl-4 ethyl benzene ug/m® 14,461 <10.8 <0.98 <0.98 <1.6 1,890 1,510 1,660 <1.0 <1.0 <1.0 <1.0
Methyl Butyl Ketone (MBK; 2-Hexanone) ug/m® 1,053 <8.19 <4.1 <4.1 <6.6 <1,600* <1,600* <200 <4.10 <4.10 <4.10 <4.10
Methyl Ethyl Ketone (MEK, 2-Butanone) ug/m® 167,364 10.3 1.76 0.90 <0.94 <190 <190 <28 1.39 <0.62 <1.47 <1.06
Methyl Isobutyl Ketone (MIBK) ug/m® 102,977 <13.1 <0.82 <0.82 <13 <270* <270* <39 <4.10 <0.86 <0.82 <0.82
Acetone (2-Propanone) ug/m® 918,788 50.2 14.6 2.1 235 840 <390 <57 12.8 14.5 28.3 29
Allyl chloride ug/m® 32 - <0.63 <0.63 <1.0 <200* <200* <30 <0.63 <0.66 <0.63 <0.63
Benzyl chloride ug/m® 34 <5.18 <1.0 <1.0 <17 <340* <340* <50* <1.0 <1.1 <1.0 <1.0
Bromodichloromethane ug/m® 28 <1.34 <1.3 <1.3 <2.1 <440* <440 <64* <13 <1.4 <13 <13
Bromoform ug/m® 1,494 <2.07 <2.1 <21 <33 <680 <680 <99 <21 <22 <2.1 <21
Bromomethane ug/m® 173 <0.699 <0.78 <0.78 <1.2 <250* <250* <37 <0.78 <0.82 <0.78 <0.78
Carbon disulfide ug/m® 21,713 115 4.41 <0.62 <1.0 <200 <200 <30 33.6 <1.6 <1.6 <1.6
Carbon tetrachloride ug/m® 113 <1.89 <1.3 <1.3 <2.0 <410* <410* <61 <1.26 <1.32 <1.26 <1.26
Chlorobenzene ug/m® 347 <0.921 <0.92 <0.92 <1.5 <300 <300 <44 <0.92 <0.97 <0.92 <0.92
Chloroethane ug/m® 124,080 <0.792 1.82 <0.53 <0.84 430 470 441 <0.53 <0.55 <0.53 <0.53
Chloroform ug/m® 27 <0.732 <0.98 <0.98 <1.6 <320* <320* <47* 20.8 6.49 12.8 11.5
Chloromethane ug/m® 2,657 3.09 1.98 <0.41 <0.66 <140 <140 <20 1.26 <0.43 <0.41 <0.41
Cyclohexane ug/m® 201,510 7.61 11.8 <0.69 <1.1 2,290 2,380 2,230 8.67 <0.72 <0.69 <0.69
Dibromochloromethane ug/m® 6,070 <1.70 <17 <1.7 <27 <560 <560 <82 <17 <1.8 <17 <1.7
Dichlorodifluoromethane (FREON 12) ug/m® 3,584 5.68 128 4.23 6.1 217,000 241,000 9,160 2.6 2.1 2.3 24
Ethyl acetate ug/m® 2,509 <7.93 - <0.72 3.2 <240 <240 <35 <1.37 <0.76 <0.72 1.19
Heptane ug/m® 14,461 5.37 12.4 <0.82 <1.3 6,100 6,100 6,760 <0.82 <0.86 <0.82 1.89
Hexachlorobutadiene ug/m® 51 <32.0 <21 <2.1 <3.4 <700* <700* <100* <21 <2.2 <21 <2.1
Hexane ug/m® 18,839 6.44 14.5 <0.70 3.9 2,940 2,890 3,200 2.04 0.88 <0.70 <0.70
Isooctane (2,2,4-trimethylpentane) ug/m® 14,917 4.69 2.68 <0.93 <1.5 520 540 465 <25 <1.0 <0.9 <0.9
iso-Propylbenzene (cumene) ug/m® 14,461 - <0.98 <0.98 <1.6 990 880 941 43 <1.0 1.9 1.8
Methyl t-Butyl Ether (MTBE) ug/m® 1,153 <0.721 <0.72 <0.72 <1.2 <240 <240 <35 <0.72 <0.76 <0.72 <0.72
Methylene Chloride (Dichloromethane) ug/m® 18,764 <2.78 <0.69 0.85 4.8 <230 <230 <33 <0.69 <0.73 <0.69 0.9
Propene ug/m® 91,723 19.9 <0.34 <0.34 <0.86 <110 <110 2,540 <38.2 <2.92 <0.38 <0.41
Tetrachloroethene ug/m® 1,390 <1.36 <14 <14 <22 <440 <440 <65 <14 <14 <14 <14
Tetrahydrofuran ug/m® 62,828 <1.18 <0.59 <0.59 <0.94 <190 <190 <28 <0.59 <0.62 <0.59 <0.59
Trichloroethene ug/m® 70 <1.61 <1.1 <1.1 <17 <350* <350* <52 <11 2 1.6 4.2
Trichlorofluoromethane (FREON 11) ug/m® 34,325 3.31 3.5 24 21 <370 <370 <54 2 <1.2 <1.1 <11
Trichlorotrifluoroethane (FREON 113) pg/m3 230,627 <1.15 <15 <15 <25 <500 <500 <74 <1.5 <1.6 <15 <15
Vinyl acetate ug/m® 6,586 <0.704 <1.8 <1.8 <2.8 <580 <580 <85 <34 <1.8 <1.8 <1.8
Vinyl bromide (Bromoethene) ug/m® 40 <0.875 <0.87 <0.87 <14 <290* <290* <42* <0.9 <0.9 <0.9 <0.9
Vinyl chloride ug/m® 70 2.13 2.44 <0.51 <0.82 550 570 1,000 <0.51 <0.54 <0.51 <0.51
Notes:
' Canadian Council of Ministers of the Environment (CCME). 2014. A Protocol for the Derivati NG - No applicable criteria.
for Protection of Human Exposures via Inhalation of Vapours. Refer to Tables 8 to 11 for furt BOLD - Greater than criteria.

* = Detection limit raised above criteria.
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Table 9: Soil Vapour Quality Assurance/Quality Control Analytical Results

Location Code VW-02 22VW-06
Field ID VW-02 DUPLICATE 22VW-06 Duplicate
Sample Date| 05 Dec 2024 05 Dec 2024 RPD 11 Nov 2025 11 Nov 2025 RPD
Lab Report Number|  CG2418080 CG2418080 CG2516684 CG2516684
Laboratory ID| CG2418080-001 | CG2418080-004 CG2516684-003 | CG2516684-004
Parameter Unit ‘ RDL
Aliphatic/Aromatic PHC Sub-Fractionation
Aliphatics (C¢-Cg) ug/m® 15 146 70 - <15 <15 -
Aliphatics (>Cg-C+o) ug/m® 15 75 59 - <15 <15 -
Aliphatics (>C1¢-C1,) pg/m® 15 16 <15 - <15 <15 -
Aliphatics (>C15-C1¢) ug/m® 30 <30 <30 - <30 <30 -
Aromatics (Cg-Cg) ug/m® 15 22 <15 - <15 <15 -
Aromatics (>Cg-C0) ug/m® 15 <15 <15 - <15 <15 -
Aromatics (>C1¢-Cy,) ug/m® 15 <15 <15 - <15 <15 -
Aromatics (>C1,-Cyg) ug/m® 30 <30 <30 - <30 <30 -
CWS TVOC (Cs-Cg) ug/m® 15 168 70 - <15 <15 -
CWS TVOC (>Cg-C4) pg/m® 15 75 59 - <15 <15 -
CWS TVOC (>C44-Cyy) ug/m® 15 16 <15 - <15 <15 -
CWS TVOC (>C4,-Cyg) pg/m® 30 <30 <30 <30 <30 -
Hydrocarbons
Benzene pg/m® 0.32 14.3 4.28 108 0.96 0.51 -
Toluene pg/m® 0.38 15.8 5.05 103 0.45 0.83 -
Ethylbenzene pg/m® 0.43 1.56 0.78 - <0.43 <0.43 -
Xylenes (m & p) pg/m3 0.87 4.6 2.95 - <0.87 <0.87 -
Xylene (0) pg/m3 0.43 1.48 1.08 - <0.43 <0.43 -
Xylenes Total pg/m® 1.3 6.1 4 - <1.3 <1.3 -
Styrene pg/m® 0.85 <0.94 <0.89 - <0.85 <0.85 -
Total BTEX pg/m® 0.0024 37.8 14.2 91 <0.0024 <0.0024 -
F1(Ce-Cio) ug/m® 15 227 126 57 15 <15 -
F1 (Ce-Cyo) - BTEX ug/m® 15 - 15 <15 N
F2 (C15-C1e) ug/m® 15 28 29 - <15 <15 R
F2-NAPHTHALENE pg/m® 15 27 28 - <15 <15 -
High Level Fixed Gases
Nitrogen % 1 70.8 72.6 3 71 70.3 1
Methane % 0.05 <0.050 <0.050 - 0.051 <0.050 -
Polycyclic Aromatic Hydrocarbons (PAHSs)
Naphthalene ug/m3 | 0.52 0.94 0.94 - <0.52 <0.52 -
Volatile Organic Compounds (VOCs)
1,2-Dichlorotetrafluoroethane pg/m® 14 <1.5 <15 - <14 <14 -
1,3-Butadiene pg/m® 0.44 <0.49 <0.46 - <0.44 <0.44 -
1,4-Dioxane pg/m® 0.72 <0.79 <0.76 - <0.72 <0.72 -
1-Methyl-4 ethyl benzene pg/m® 1 <1.1 <1.0 - <1.0 <1.0 -
Benzyl chloride pg/m® 1 <1.1 <11 - <1.0 <1.0 -
Carbon disulfide pg/m® 1.6 <1.7 <1.6 - <1.6 <1.6 -
Cyclohexane pg/m® 0.69 7.57 4.06 60 <0.69 <0.69 -
Ethyl acetate pg/m® 0.72 <0.79 <0.76 - <0.72 1.19 -
Freon 113 pg/m® 1.5 <1.7 <1.6 - <1.5 <1.5 -
Heptane pg/m® 0.82 10.9 4.63 81 <0.82 1.89 -
Hexane pg/m® 0.7 14.9 6.87 74 <0.70 <0.70 -
Isooctane pg/m® 0.9 <1.0 <1.0 - <0.9 <0.9 -
Propene pg/m® 0.38 <0.38 <0.36 - <0.38 <0.41 -
Tetrahydrofuran pg/m® 0.59 <0.65 <0.62 - <0.59 <0.59 -
Vinyl acetate pg/m® 1.8 <1.9 <1.8 - <1.8 <1.8 -
Vinyl bromide (bromoethene) pg/m3 0.9 <1.0 <0.9 - <0.9 <0.9 -
Acetone pg/m® 24 5.2 5.2 - 28.3 29 2
Allyl chloride pg/m® 0.63 <0.69 <0.66 - <0.63 <0.63 -
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 9: Soil Vapour Quality Assurance/Quality Control Analytical Results

Location Code VW-02 22VW-06
Field ID VW-02 DUPLICATE 22VW-06 Duplicate
Sample Date| 05 Dec 2024 05 Dec 2024 RPD 11 Nov 2025 11 Nov 2025 RPD
Lab Report Number|  CG2418080 CG2418080 CG2516684 CG2516684
Laboratory ID| CG2418080-001 | CG2418080-004 CG2516684-003 | CG2516684-004
Parameter Unit ‘ RDL

Volatile Organic Compounds (VOCs)

Bromodichloromethane pg/m® 1.3 <1.5 <14 - <1.3 <1.3 -
Bromoform pg/m® 2.1 <2.3 <2.2 - <2.1 <2.1 -
Bromomethane pg/m® 0.78 <0.85 <0.82 - <0.78 <0.78 -
2-Butanone (MEK) pg/m® 0.59 <0.65 0.65 - <1.47 <1.06 -
Carbon tetrachloride pg/m® 1.3 <1.38 <1.32 - <1.26 <1.26 -
Chlorobenzene pg/m® 0.92 <1.01 <0.97 - <0.92 <0.92 -
Chloroethane pg/m® 0.53 <0.58 <0.55 - <0.53 <0.53 -
Chloroform ug/m3 0.98 <1.07 <1.02 - 12.8 11.5 11
Chloromethane pg/m® 0.41 2.95 3.08 4 <0.41 <0.41 -
Dibromochloromethane pg/m® 1.7 <1.9 <1.8 - <17 <17 -
1,2-Dibromoethane pg/m® 1.5 <1.7 <1.6 - <1.5 <15 -
1,2-Dichlorobenzene pg/m® 1.2 <1.3 <13 - <1.2 <1.2 -
1,3-Dichlorobenzene pg/m® 1.2 <1.3 <13 - <1.2 <1.2 -
1,4-Dichlorobenzene pg/m® 1.2 <1.3 <13 - <1.2 <1.2 -
1,1-Dichloroethane pg/m® 0.81 <0.89 <0.85 - <0.81 <0.81 -
1,2-Dichloroethane pg/m® 0.81 <0.89 <0.85 - <0.81 <0.81 -
1,1-Dichloroethene pg/m® 0.79 <0.87 <0.83 - <0.79 <0.79 -
1,2-Dichloroethene (cis) pg/m® 0.79 <0.87 <0.83 - <0.79 <0.79 -
1,2-Dichloroethene (trans) pg/m® 0.79 <0.87 <0.83 - <0.79 <0.79 -
Dichlorodifluoromethane pg/m® 1 2.8 2.8 - 2.3 2.4 -
1,2-Dichloropropane pg/m® 0.9 <1.0 <1.0 - <0.9 <0.9 -
1,3-Dichloropropene pg/m® 1.3 <2.0 <19 - <1.8 <1.8 -
1,3-Dichloropropene [cis] pg/m3 0.9 <1.0 <1.0 - <0.9 <0.9 -
1,3-Dichloropropene [trans] pg/m3 0.9 <1.0 <1.0 - <0.9 <0.9 -
Hexachlorobutadiene pg/m® 2.1 <2.3 <2.2 - <21 <21 -
2-Hexanone (MBK) pg/m® 4.1 <4.51 <4.10 - <4.10 <4.10 -
Methyl t-Butyl Ether (MTBE) pg/m® 0.72 <0.79 <0.76 - <0.72 <0.72 -
Methylene Chloride pg/m® 0.69 <0.76 <0.73 - <0.69 0.9 -
4-Methyl-2-pentanone (MIBK) pg/m3 0.82 <0.90 <0.86 - <0.82 <0.82 -
iso-Propylbenzene (cumene) pg/m3 1 <11 <1.0 - 1.9 1.8 -
1,1,2,2-Tetrachloroethane pg/m® 14 <1.5 <14 - <14 <14 -
Tetrachloroethene pg/m® 14 10.8 10.5 3 <14 <14 -
1,2,4-Trichlorobenzene pg/m® 1.5 <1.6 <1.6 - <15 <15 -
1,1,1-Trichloroethane pg/m® 11 <1.2 <11 - <11 <11 -
1,1,2-Trichloroethane pg/m® 11 <1.2 <11 - <11 <11 -
Trichloroethene pg/m® 11 4.2 4.5 7 1.6 4.2 -
Trichlorofluoromethane pg/m® 11 <1.2 1.2 - <11 <11 -
1,2,4-Trimethylbenzene pg/m® 1 2 1.9 5 <1.0 <1.0 -
1,3,5-Trimethylbenzene pg/m® 1 <1.1 <1.0 - <1.0 <1.0 -
Vinyl chloride pg/m® 0.51 <0.56 <0.54 - <0.51 <0.51 -
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 10: Chemical, Physical, and Toxicological Properties

TC RsC H' D.ir Dyater BAF MF
Pure Pure
P . . Unitless Component | Component | _. . M“fss . Ma.ss . M“fss .
arameter Tolerable Risk-Specific , Bioattenuation| Fractionin | Fractionin | Fractionin
Concentration | Concentration Henry's Law '.VIOIe.Cl:"ar I.VIOIe.CL.IIal: Factor Soil (Coarse | Soil Vapour - | Soil Vapour -
Constant | Diffusivity in | Diffusivity in X . . .
Air Water and Fine) Coarse Soil Fine Soil
Table mg/m® mg/m® unitless cm?/s cm?/s unitless unitless unitless unitless
Benzene - 0.00063 0.23 0.088 0.000010 10 - -- -
Toluene 2.3 - 0.27 0.087 0.0000092 10 - - -
Ethylbenzene 2.0 - 0.36 0.075 0.0000085 10 - - -
Xylenes 0.10 - 0.25 0.078 0.0000099 10 - - -
Naphthalene 0.010 - 0.017 0.059 0.0000075 10 - - -
Aliphatic C>6-C8 18 - 50 0.050 0.000010 10 0.55 0.85 0.84
F1 Aliphatic C>8-C10 1.0 - 80 0.050 0.000010 10 0.36 0.14 0.15
Aromatic C>8-C10 0.20 - 0.48 0.050 0.000010 10 0.090 0.0050 0.0050
Aliphatic C>10-C12 1.0 - 120 0.050 0.000010 10 0.36 0.77 0.77
Aliphatic C>12-C16 1.0 - 520 0.050 0.000010 10 0.44 0.21 0.21
F2 .
Aromatic C>10-C12 0.20 - 0.14 0.050 0.000010 10 0.090 0.023 0.023
Aromatic C>12-C16 0.20 - 0.053 0.050 0.000010 10 0.11 0.0050 0.0050
1,1,1-Trichloroethane 5.0 - 0.69 0.078 0.0000088 10 - - -
1,1,2,2-Tetrachloroethane - 0.00017 0.019 0.071 0.0000079 10 - -- -
1,1,2-Trichloroethane 0.00020 0.00063 0.038 0.078 0.0000088 10 - -- -
1,1-Dichloroethane - 0.0063 0.24 0.074 0.000011 10 - -- -
1,1-Dichloroethene 0.20 - 0.94 0.090 0.000010 10 - -- -
1,2,4-Trichlorobenzene 0.0070 - 0.11 0.030 0.0000082 10 - — -
1,2,4-Trimethylbenzene 0.060 - 0.23 0.061 0.0000079 10 - -- -
1,2-Dibromoethane 0.0093 0.000017 0.027 0.022 0.000012 10 - -- -
1,2-Dichlorobenzene 0.20 - 0.072 0.069 0.0000079 10 - -- -
1,2-Dichloroethane 0.0070 0.00038 0.049 0.10 0.0000099 10 - -- -
1,2-Dichloropropane 0.0040 0.0027 0.11 0.078 0.0000087 10 - - -
1,3,5-Trimethylbenzene 0.060 - 0.36 0.060 0.0000079 10 - -- -
1,3-Butadiene 0.0020 0.00033 3.0 0.25 0.000011 10 - -- -
1,3-Dichlorobenzene 0.095 0.00091 0.13 0.069 0.0000079 10 - -- -
1,4-Dichlorobenzene 0.060 0.00091 0.098 0.069 0.0000079 10 - - -
1,4-Dioxane 0.030 0.0020 0.00030 0.23 0.000010 10 - - -
2-Hexanone 0.030 - 0.0038 0.070 0.0000084 10 - -- -
Acetone 31 - 0.0016 0.12 0.000011 10 - -- -
Allyl chloride 0.0010 - 0.45 0.094 0.000011 10 - - -
Benzyl chloride 0.0010 - 0.017 0.075 0.0000078 10 - -- -
Bromodichloromethane - 0.00027 0.098 0.030 0.000011 10 - - -
Bromoform - 0.0091 0.024 0.015 0.000010 10 - - -
Bromomethane 0.0050 - 0.25 0.073 0.000012 10 - - -
Carbon Disulfide 0.70 - 0.71 0.10 0.000010 10 - -- -
Carbon Tetrachloride 0.10 0.0017 1.2 0.078 0.0000088 10 - -- -
Chlorobenzene 0.010 - 0.15 0.073 0.0000087 10 - - -
Chloroethane 4.0 - 0.073 0.27 0.000012 10 - -- -
Chloroform 0.028 0.00043 0.15 0.10 0.000010 10 - -- -
Chloromethane 0.090 - 0.39 0.13 0.0000065 10 - -- -
cis-1,2-Dichloroethene 0.0070 - 0.30 0.074 0.000011 10 - -- -
cis-1,3-Dichloropropene 0.020 0.0025 0.053 0.087 0.0000096 10 -- - --
Cyclohexane 6.0 - 7.6 0.080 0.0000090 10 - - -
Dibromochloromethane 0.089 - 0.040 0.020 0.000011 10 - - -
Dichlorodifluoromethane 0.10 - 16 0.067 0.0000099 10 - - -
4-Ethyltoluene 0.40 - 0.21 0.065 0.0000071 10 - -- -
Ethyl acetate 0.070 - 0.0055 0.067 0.0000099 10 - -- -
Freon 113 5.0 - 21.5 0.038 0.0000086 10 - -- -
Freon 114 17 - 115 0.082 0.0000086 10 - -- -
Heptane 0.40 - 84 0.065 0.0000070 10 - -- -
Hexachlorobutadiene - 0.00045 0.42 0.027 0.0000070 10 - - -
Isooctane 0.40 - 31 0.060 0.0000073 10 - -- -
Isopropyl alcohol 0.20 - 0.00033 0.10 0.000011 10 - - -
Isopropylbenzene 0.40 - 0.59 0.065 0.0000071 10 - - -
Methyl ethyl ketone 5.0 - 0.0015 0.081 0.0000098 10 - - -
Methyl isobutyl ketone 3.0 - 0.0062 0.075 0.0000078 10 - -- -
Methylene chloride 0.60 1.0 0.15 0.10 0.000012 10 -- - =
MTBE 0.037 - 0.028 0.10 0.000011 10 - - -
n-Hexane 0.70 - 74 0.20 0.0000078 10 - - -
Propylene 3.0 - 8.0 0.11 0.000011 10 - - -
Styrene 0.092 - 0.13 0.071 0.0000080 10 - - -
Tetrachloroethylene 0.040 0.038 1.1 0.072 0.0000082 10 - -- -
Tetrahydrofuran 2.0 -- 0.0029 0.099 0.000011 10 -- - =
trans-1,2-Dichloroethene 0.040 -- 0.28 0.071 0.000012 10 - - =
trans-1,3-Dichloropropene 0.020 0.0025 0.053 0.087 0.0000096 10 -- - -
Trichloroethylene 0.0020 0.0024 0.48 0.079 0.0000091 10 - - -
Trichlorofluoromethane 1.05 - 5.2 0.087 0.0000097 10 - - —
Vinyl acetate 0.20 - 0.024 0.085 0.0000092 10 - - -
Vinyl bromide 0.0030 0.00067 0.26 0.10 0.000012 10 - - -
Vinyl chloride 0.10 0.0011 3.2 0.11 0.000012 10 - - -
Hydrogen Sulfide 0.0020 - 0.35 0.19 0.000022 10 - - -
Notes:

cm’/s Square centimetres per second.
F1 Fraction 1 (C6-C10).
F2 Fraction 2 (C>10-C16).
mg/m3 Milligrams per cubic metre.
PHC Petroleum hydrocarbon.
-- Not applicable.
References: 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 2 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.

@ TETRA TECH
1 0of 1



2025 GROUNDWATER AND SOIL VAPOUR MONITORING PROGRAM — RED DEER COLLEGE
FILE: 704-SWM.SWOP04071-05.005 | MAY 2026 | ISSUED FOR USE

Table 11: Soil Properties for Evaluation of Vapour Transport

Parameter Units Coarse-Grained Soil Fine-Grained Soil
0, Vapour-filled porosity unitless 0.31 0.303
P Dry bulk density g/cm® 1.7 1.4
n Total soil porosity unitless 0.36 0.47
O, Moisture-filled porosity unitless 0.05 0.167
Qs Soil gas flow rate cm’ls 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 2 Soil and Groundwater Remediation Guidelines.
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Table 12: Building Properties for Evaluation of Vapour Transport

. Residential Land Use
Parameter Units
Basement
Lg Building length cm 1,225
Wg Building width cm 1,225
Ag Building area exposed to soil, including basement wall area cm? 2.7E+06
Hg 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 2 Soil and Groundwater Remediation Guidelines.
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Table 13: Generic Soil Vapour Criteria

Residential Land Use
Parameter Units Basement and Slab-on-Grade
Coarse-Grained Units Coarse-Grained
Benzene 0.041 41
Toluene 75 75,190
Ethylbenzene 69 68,650
Xylenes 3.5 3,520
PHC F1 867 867,380
PHC F2 53 52,500
Naphthalene 0.38 380
Isopropanol 6.2 6,219
1,1,1-Trichloroethane 1,694 1,693,510
1,1,2,2-Tetrachloroethane 0.011 1
1,1,2-Trichloroethane 0.0070 7.0
1,1-Dichloroethane 0.43 430
1,1-Dichloroethene 6.5 6,470
1,2,4-Trichlorobenzene 0.36 365
1,2,4-Trimethylbenzene 2.2 2,235
1,2-Dibromoethane 0.0022 2.2
1,2-Dichlorobenzene 71 7,072
1,2-Dichloroethane 0.020 24
1,2-Dichloroethene (cis) 0.24 242
1,2-Dichloroethene (trans) 1.4 1,400
1,2-Dichloropropane 0.14 135
1,3,5-Trimethylbenzene 2.2 2,235
1,3-Butadiene 0.020 17
1,3-Dichlorobenzene 0.060 64
1,3-Dichloropropene [cis] 0.16 163
1,3-Dichloropropene [trans] 0.15 149
1,4-Dichlorobenzene 0.064 64
1,4-Dioxane 0.11 105
1-Methyl-4 ethyl benzene 14 14,461
2-Butanone (MEK) 167 167,364
2-Hexanone (MBK) 1.1 1,053
4-Methyl-2-pentanone (MIBK) 103 102,977
Acetone 3 919 3 918,788
Allyl chloride mg/m 0.030 ug/m 32
Benzyl chloride 0.030 34
Bromodichloromethane 0.030 28
Bromoform 1.5 1,494
Bromomethane 0.17 173
Carbon disulfide 22 21,713
Carbon tetrachloride 0.11 113
Chlorobenzene 0.35 347
Chloroethane 124 124,080
Chloroform 0.030 27
Chloromethane 2.7 2,657
Cyclohexane 202 201,510
Dibromochloromethane 6.1 6,070
Dichlorodifluoromethane 3.6 3,584
Ethyl acetate 2.5 2,509
Freon 113 231 230,627
Freon 114 566 566,335
Heptane 14 14,461
Hexachlorobutadiene 0.050 51
Hexane 19 18,839
Isooctane 15 14,917
iso-Propylbenzene (cumene) 14 14,461
Methyl t-Butyl Ether (MTBE) 1.2 1,153
Methylene Chloride 19 18,764
Propylene 92 91,723
Styrene 3.2 3,220
Tetrachloroethene 14 1,390
Tetrahydrofuran 63 62,828
Trichloroethene 0.070 70
Trichlorofluoromethane 34 34,325
Vinyl acetate 6.6 6,586
Vinyl bromide (bromoethene) 0.040 40
Vinyl chloride 0.070 70
Notes:
mg/m” milligrams per cubic metre.
Mg/m’ 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 14: Soil Vapour Risk Evaluation

Soil Vapour Results (pglm3)
Soil Vapour
Parameter Unit Screening VW-01 VW-02 VW-03 VW-04 VW-05 22VW-06
Criteria ? 11-Nov-25

6-Dec-19 | 19-Nov-21| 6-Dec-19 | 19-Nov-21| 1-Jun-23 | 5-Dec-24 | 11-Nov-25| 13-Aug-13 | 6-Dec-19 | 19-Nov-21| 1-Jun-23 | 5-Dec-24 | 11-Nov-25| 13-Aug-13 | 6-Dec-19 | 19-Nov-21| 6-Dec-19 | 19-Nov-21| 1-Jun-23 | 5-Dec-24 |11-Nov-25| "/ o
Benzene pg/m? 41 9.62 3.06 1.41 0.77 5.08 14.3 1.15 2.19 11.6 <15.0 11.5 18.8 13 2.09 6.56 <0.32 1,570 1,460 7.09 1.60 0.96 0.51
Toluene pg/m® 75,190 18.7 3.00 1.05 0.76 0.75 15.8 1.51 10.6 8.91 <36.0 6.90 8.93 3.54 11.0 2.15 22.1 1,280 135 1.02 1.88 0.45 0.83
Ethylbenzene pg/m® 68,650 <0.87 96.2 <0.87 <0.87 <0.43 1.56 <0.43 5.69 2.42 <42.0 0.56 1.91 0.74 4.18 1.08 2.20 12,600 15,200 0.52 0.69 <0.43 <0.43
Xylenes Total pg/m® 3,520 3.10 132 <2.00 <2.00 <1.30 6.10 1.9 25.20 427 <96.0 4.70 9.20 3.8 15.00 61.2 4.10 113,000 20,200 2.00 3.70 <1.3 <1.3
F1(Ce-Cao) ug/m?® 867,383 175 2,420 63.0 387 53.0 227 76 10 1,410 9,820 816 1,220 808 5 448 40.0 543,000 | 291,000 404 130 15 <15
F2 (C10-C16) pg/m® 52,495 38.0 737 <15.0 77.0 30.0 29.0 <15 347 375 <720 551 447 218 120 <15.0 34.0 67,600 96,100 72.0 19.0 <15 <15
Aliphatics (Cg-Csg) ug/m?® 740,737 73.0 - 45.0 - 19.0 146 18 231 912 - 479 772 614 59.7 196 - 56,900 - 226 <15.0 <15 <15
Aliphatics (>Cg-C1o) pg/m® 40,257 101 - 27.0 - 29.0 75.0 58 68.4 615 - 368 493 300 36.6 247 - 331,000 - 201 119 <15 <15
Aliphatics (>C1¢-C12) ug/m?® 40,257 17.0 - <15.0 - 22.0 16.0 <15 226 223 - 351 304 180 95.0 <15.0 - 37,500 - 66.0 <15.0 <15 <15
Aliphatics (>C12-Cy6) pg/m® 40,257 <30 - <30.0 - <30.0 <30.0 <30 58.6 <30.0 - 157 55.0 <30 25.3 <30.0 - <750 - <30.0 <30.0 <30 <30
Aromatics (>Cg-C+) ug/m?® 805 <15 - <15.0 - <15.0 <15.0 <15 50.7 65.0 - 16.0 23.0 <15 23.9 45.0 - 121,000 - <15.0 <15.0 <15 <15
Aromatics (>C1¢-C12) pg/m® 8,051 <15 - <15.0 - <15.0 <15.0 <15 62.5 <15, - <15.0 <15.0 <15 22.7 <15.0 - 5,780 - <15.0 <15.0 <15 <15
Isopropanol pg/m® 6,219 3.60 - <2.50 - - - - 8.64 <2.50 - - - - <7.37 6.00 - <61.0 - - - - -
1,2,4-Trimethylbenzene pg/m® 2,235 <0.98 14.7 <0.98 0.99 <1.00 2.00 <1.0 11.3 7.07 <47.0 1.20 3.30 22 5.28 1.38 <0.98 9,100 4,480 <1.00 2.00 <1.0 <1.0
1,2-Dichloroethene (cis) ug/m?® 242 <0.79 1.05 <0.79 <0.79 <0.79 <0.87 <0.79 5.45 3,140 3,400 2,000 3,210 2,580 2.35 1.14 <0.79 <260* 188 <0.79 <0.83 <0.79 <0.79
1,2-Dichloroethene (trans) pg/m® 1,400 <0.79 <0.79 <0.79 <0.79 <0.79 <0.87 <0.79 <0.793 116 229 163 210 223 <0.793 5.18 <0.79 1,110 778 <0.79 0.99 <0.79 <0.79
1,2-Dichlorotetrafluoroethane ug/m?® 566,335 <1.40 <1.40 <1.40 <1.40 <1.40 <1.50 <1.4 76.7 48.3 <67.0 26.8 18.0 10.4 <1.19 3.60 4.20 3,020 8,550 <1.40 <1.50 <14 <14
1,3,5-Trimethylbenzene pg/m® 2,235 <0.98 12.9 <0.98 <0.98 <1.00 <1.10 <1.0 6.77 3.24 <47.0 1.10 1.50 <1.0 2.66 1.28 <0.98 5,090 3,410 <1.00 <1.00 <1.0 <1.0
1,4-Dichlorobenzene ug/m?® 2,121/ 64° <1.20 <1.20 <1.20 <1.20 <1.20 <1.30 <1.2 <2.40 <1.20 <58.0 <1.20 <1.30 <1.2 <2.40 <1.20 <1.20 <390* 105 <1.20 <1.30 <1.2 <1.2
1-Methyl-4 ethyl benzene pg/m® 14,461 <0.98 6.52 <0.98 <0.98 <1.00 <1.10 <1.0 <10.8 1.59 <47.0 <1.00 1.20 <1.0 <10.8 <0.98 <0.98 1,890 1,660 <1.00 <1.00 <1.0 <1.0
2-Butanone (MEK) ug/m?® 167,364 1.67 1.20 0.78 1.01 2.03 0.65 <0.59 <8.85 0.87 <28.0 <0.59 0.86 <0.71 10.3 1.76 0.90 <190 <28.0 1.39 <0.62 <1.47 <1.06
2-Hexanone (MBK) pg/m® 1,053 <4.10 <4.10 <4.10 <4.10 <4.10 <4.51 <4.10 <8.19 <5.40 <200 <5.74 7.37 <4.10 <8.19 <4.10 <4.10 <1,600* <200 <4.10 <4.10 <4.10 <4.10
Acetone ug/m?® 918,788 22.8 4.50 8.00 2.70 16.6 5.20 9.5 61.2 <9.80 <57.0 <17.8 3.10 2.6 50.2 14.6 23.5 840 <57.0 12.8 14.5 28.3 29
Carbon disulfide pg/m® 21,713 1.97 <0.62 3.67 0.75 8.00 <1.70 <1.6 5.58 3.84 <30.0 4.40 <1.60 <1.6 115 4.41 <0.62 <200 <30.0 33.6 <1.60 <1.6 <1.6
Chloroethane ug/m?® 124,080 <0.53 <0.53 <0.53 <0.53 <0.53 <0.58 <0.53 1.36 11.8 <25.0 <6.86 6.60 3.8 <0.792 1.82 <0.53 470 441 <0.53 <0.55 <0.53 <0.53
Chloroform pg/m® 869 /27° <0.98 <0.98 <0.98 <0.98 <0.98 <1.07 <0.98 <0.732 <0.98 <47.0* <0.98 <1.02 <0.98 <0.732 <0.98 <0.98 <320* <47.0* 20.8 6.49 12.8 11.5
Chloromethane ug/m?® 2,657 1.39 0.80 1.46 2.12 3.53 3.08 1.4 6.38 1.32 <20.0 <0.41 <0.43 <0.41 3.09 1.98 <0.41 <140 <20.0 1.26 <0.43 <0.41 <0.41
Cyclohexane pg/m® 201,510 3.66 2.60 0.72 <0.69 <0.69 7.57 <0.69 40.9 71.8 103 54.0 69.9 71.6 7.61 11.8 <0.69 2,380 2,230 8.67 <0.72 <0.69 <0.69
Dichlorodifluoromethane ug/m?® 3,584 573 2.52 2.42 2.68 2.30 2.80 2.6 14.0 18.7 <48.0 14.3 12.9 11.2 5.68 128 6.10 241,000 9,160 2.60 2.10 2.3 2.4
Ethyl acetate pg/m® 2,509 5.75 <0.72 <0.72 <0.72 7.57 <0.79 <0.72 <7.93 <0.72 <35.0 <2.09 <0.76 <0.72 <7.93 - 3.20 <240 <35.0 <1.37 <0.76 <0.72 1.19
Heptane pg/m? 14,461 2.38 11.3 <0.82 <0.82 <0.82 10.9 <0.82 11.4 17.6 <39.0 13.1 21.4 4.55 5.37 12.4 <1.30 6,100 6,760 <0.82 <0.86 <0.82 1.89
Hexane pg/m® 18,839 7.59 3.67 1.60 0.92 1.09 14.9 0.88 48.8 46.3 68.0 28.4 479 19.2 6.44 145 3.90 2,940 3,200 2.04 0.88 <0.70 <0.70
Isooctane pg/m® 14,917 <0.93 <0.93 <0.93 <0.93 <0.90 <1.00 <0.9 23.9 29.7 <45.0 <215 28.1 29.9 4.69 2.68 <1.50 540 465 <2.50 <1.00 <0.9 <0.9
iso-Propylbenzene (cumene) pg/m® 14,461 1.13 5.51 <0.98 <0.98 <1.00 <1.10 <1.0 - <0.98 <47.0 <1.00 <1.00 <1.0 - <0.98 <1.60 990 941 4.30 <1.00 1.9 1.8
Methyl t-Butyl Ether (MTBE) ug/m?® 1,153 4.72 <0.72 <0.72 <0.72 <0.72 <0.79 <0.72 <0.721 <0.72 <35.0 <0.72 <0.76 <0.72 <0.721 <0.72 <1.20 <240 <35.0 <0.72 <0.76 <0.72 <0.72
Methylene Chloride pg/m® | 18,764 /62,546°|  1.80 <0.69 <0.69 <0.69 1.15 <0.76 <0.69 3.38 <0.69 <33.0 0.73 <0.73 <0.69 <2.78 <0.69 4.80 <230 <33.0 <0.69 <0.73 <0.69 0.9
Naphthalene ug/m3 380 - - - - - 0.94 <0.52 - - - - 0.94 <0.52 - - - - - - <0.52 <0.52 <0.52
Propene pg/m® 91,723 <0.34 <4.60 <0.34 <2.60 <13.8 <0.38 <2.65 <0.516 <0.34 182 <104 99.3 96.7 19.9 <0.34 <0.86 <110 2,540 <38.2 <2.92 <0.38 <0.41
Tetrachloroethene pgim® | 1,392/2679° <1.40 <1.40 <1.40 6.40 <1.40 10.8 <1.4 <1.36 <1.40 <65.0 <1.40 <1.40 <1.4 <1.36 <1.40 <2.20 <440 <65.0 <1.40 <1.40 <14 <14
Tetrahydrofuran pg/m® 62,828 <0.59 <0.59 <0.59 <0.59 7.49 <0.65 <0.59 <1.18 <0.59 <28.0 5.78 <0.62 <0.59 <1.18 <0.59 <0.94 <190 <28.0 <0.59 <0.62 <0.59 <0.59
Trichlorofluoromethane ug/m?® 34,325 1.30 1.10 1.80 1.70 1.10 1.20 1.3 <1.12 <1.10 <54.0 <1.10 <1.20 <1.1 3.31 3.50 2.40 <370 <54.0 2.00 <1.20 <1.1 <1.1
Vinyl chloride pg/m® 3,086 / 70° <0.51 <0.51 <0.51 <0.51 <0.51 <0.56 <0.51 7.70 5,220 5,020 4,010 3,580 1,560 2.13 2.44 <0.51 570 1,000 <0.51 <0.54 <0.51 <0.51
Cumulative Risk
Target Risk
Notes:
The greater of the concentrations measured in the parent and duplicate sample Bold = identifies estimated risks and hazards that exceed the individual hazard ¢ Estimated hazard quotient = (soil vapour concentration/non-cancer soil vapour

collected was selected for use in subsequent calcuations. quotient 0.2 and target risk level of 1 x 10°° or target hazard level of 1. screening level).
< —not detected. Listed value is the corresponding detection limit. * = Detection limit raised above the criteria. 4 Cumulative risk and hazard index represent the sum of chemical-specific cancer risks
- = screening criteria not calculated as appropriate toxicity data not available. @ Listed soil vapour screening criteria derived in accordance with CCME, 2014. and hazard quotients.
® Estimated cancer risk ¢ Soil vapour screening criteria shows both the threshold criteria and non-threshold criteria.
= (soil vapour concentration/cancer soil vapour screening level) x 107, . Target risk and hazard levels are calculated with the appropriate criteria.
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Table 14: Soil Vapour Risk Evaluation

Comparisons of Soil Vapour Measurements to Soil Vapour Criteria
Soil Vapour Estimated Cancer Risk °
Parameter Unit Screening VW-01 VW-02 VW-03 VW-04 VW-05 22VW-06
Criteria ?
6-Dec-19 | 19-Nov-21| 6-Dec-19 | 19-Nov-21| 1-Jun-23 | 5-Dec-24 | 11-Nov-25 | 13-Aug-13 | 6-Dec-19 | 19-Nov-21| 1-Jun-23 | 5-Dec-24 | 11-Nov-25 | 13-Aug-13 | 6-Dec-19 | 19-Nov-21| 6-Dec-19 | 19-Nov-21| 1-Jun-23 | 5-Dec-24 | 11-Nov-25
Benzene ug/m® 41 2.3E-06 7.5E-07 3.4E-07 1.9E-07 1.2E-06 3.5E-06 2.8E-07 5.3E-07 2.8E-06 ND 2.8E-06 4.6E-06 3.2E-06 5.1E-07 1.6E-06 ND 3.8E-04 3.6E-04 1.7E-06 3.9E-07 2.3E-07
Toluene ug/m3 75,190 - - - - - - - - - - - - - - - - - - - - B
Ethylbenzene pg/m?® 68,650 - - - - - - - - - - - - - - - - - - - - R
Xylenes Total ug/m3 3,520 - - - - - - - - - - - - - - - - - - - - B
F1 (C6-Cyo) pg/m3 867,383 - - - - - - - - - - - - - - - - - - - - -
F2 (C49-C16) pg/m® 52,495 - - - - - - - - - - - - - - - - - - - - -
Aliphatics (Cg-Cs) pg/m?® 740,737 - - - - - - - - - - - - - - - - - - - - -
Aliphatics (>Cg-C0) ug/m3 40,257 - - - - - - - - - - - - - - - - - - - - -
Aliphatics (>C4-C1,) pg/m?® 40,257 - - - - - - - - - - - - - - - - - - - - -
Aliphatics (>C1,-Cy) ug/m3 40,257 - - - - - - - - - - - - - - - - - - - - -
Aromatics (>Cg-C1g) pg/m?® 805 - - - - - - - - - - - - - - - - - - - - -
Aromatics (>C4o-Cyy) pg/m® 8,051 - - - - - - - - - - - - - - - - - - - - R
Isopropanol Ug/m3 6,219 - - - - - - - - - - - - - - - - - - - - -
1,2,4-Trimethylbenzene pg/m® 2,235 - - - - - - - - - - - - - - - - - - - - -
1,2-Dichloroethene (cis) pg/m?® 242 - - - - - - - - - - - - - - - - - - - - -
1,2-Dichloroethene (trans) ug/m3 1,400 - - - - - - - - - - - - - - - - - - - - -
1,2-Dichlorotetrafluoroethane Ug/m3 566,335 - - - - - - - - - - - - - - - - - - - - -
1,3,5-Trimethylbenzene pg/m® 2,235 - - - - - - - - - - - - - - - - - - - - -
1,4-Dichlorobenzene ug/m® 2,121/ 64° ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.6E-05 ND ND ND
1-Methyl-4 ethyl benzene ug/m3 14,461 - - - - - - - - - - - - - - - - - - - - B
2-Butanone (MEK) pg/m?® 167,364 - - - - - - - - - - - - - - - - - - - - R
2-Hexanone (MBK) pg/m® 1,053 - - - - - - - - - - - - - - - - - - R
Acetone pg/m?® 918,788 - - - - - - - - - - - - - - - - - - - - -
Carbon disulfide ug/m3 21,713 - - - - - - - - - - - - - - - - - - - - -
Chloroethane pg/m?® 124,080 - - - - - - - - - - - - - - - - - - - - R
Chloroform pg/m3 869 /27° ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 7.7E-06 2.4E-06 4.7E-06
Chloromethane Ug/m3 2,657 - - - - - - - - - - - - - - - - - - - - -
Cyclohexane ug/m3 201,510 - - - - - - - - - - - - - - - - - - - - -
Dichlorodifluoromethane Ug/m3 3,584 - - - - - - - - - - - - - - - - - - - - -
Ethyl acetate ug/m3 2,509 - - - - - - - - - - - - - - - - - - - - B
Heptane pg/m?® 14,461 - - - - - - - - - - - - - - - - - - - - -
Hexane pg/m® 18,839 - - - - - - - - - - - - - - - - - - - - -
Isooctane ug/m3 14,917 - - - - - - - - - - - - - - - - - - - - -
iso-Propylbenzene (cumene) ug/m3 14,461 - - - - - - - - - - - - - - - - - - - - -
Methyl t-Butyl Ether (MTBE) pg/m?® 1,153 - - - - - - - - - - - - - - - - - - - - -
Methylene Chloride pg/m® | 18,764 / 62,546°| 2.9E-10 ND ND ND 1.8E-10 ND ND 5.40E-10 ND ND 1.2E-10 ND ND ND ND 7.7E-10 ND ND ND ND 1.4E-10
Naphthalene ug/m3 380 - - - - - - - - - - - - - - - - - - -
Propene pg/m® 91,723 - - - - - - - - - - - - - - - - - - - - -
Tetrachloroethene pg/m® | 1,392/2679° ND ND ND 2.4E-08 ND 4.0E-08 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Tetrahydrofuran ug/m3 62,828 - - - - - - - - - - - - - - - - - - - - B
Trichlorofluoromethane Ug/m3 34,325 - - - - - - - - - - - - - - - - - - - - -
Vinyl chloride pg/m* 3,086 /70° ND ND ND ND ND ND ND 1.1E-06 | 7.5E-04 | 7.2E-04 | 5.7E-04 | 5.1E-04 | 2.2E-04 | 3.0E-07 | 3.5E-07 ND 8.1E-05 | 1.4E-04 ND ND ND
Cumulative Risk 2.3E-06 7.5E-07 3.4E-07 2.1E-07 1.2E-06 3.5E-06 2.8E-07 1.6E-06 7.5E-04 7.2E-04 5.8E-04 5.2E-04 2.3E-04 8.1E-07 1.9E-06 7.7E-10 4.6E-04 5.2E-04 9.4E-06 2.8E-06 5.0E-06
Target Risk 1.0 x 10°
Notes:
The greater of the concentrations measured in the parent and duplicate sample Bold = identifies estimated risks and hazards that exceed the individual hazard ¢ Estimated hazard quotient = (soil vapour concentration/non-cancer soil vapour
collected was selected for use in subsequent calcuations. quotient 0.2 and target risk level of 1 x 10 or target hazard level of 1. screening level).
< —not detected. Listed value is the corresponding detection limit. * = Detection limit raised above the criteria. 4 Cumulative risk and hazard index represent the sum of chemical-specific cancer risks
- = screening criteria not calculated as appropriate toxicity data not available. @ Listed soil vapour screening criteria derived in accordance with CCME, 2014. and hazard quotients.
® Estimated cancer risk © Soil vapour screening criteria shows both the threshold criteria and non-threshold criteria.
= (soil vapour concentration/cancer soil vapour screening level) x 10°°. . Target risk and hazard levels are calculated with the appropriate criteria.
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Table 14: Soil Vapour Risk Evaluation

Comparisons of Soil Vapour Measurements to Soil Vapour Criteria
Soil Vapour Estimated Hazard Quotients °
Parameter Unit Screening VW-01 VW-02 VW-03 VW-04 VW-05 22VW-06
Criteria ?

6-Dec-19 | 19-Nov-21| 6-Dec-19 | 19-Nov-21| 1-Jun-23 | 5-Dec-24 | 11-Nov-25 | 13-Aug-13 | 6-Dec-19 | 19-Nov-21| 1-Jun-23 | 5-Dec-24 | 11-Nov-25| 13-Aug-13 | 6-Dec-19 | 19-Nov-21| 6-Dec-19 | 19-Nov-21| 1-Jun-23 | 5-Dec-24 | 11-Nov-25
Benzene ug/m?® 41 - - - - - - - - - - - - - - - - -
Toluene pg/m® 75,190 2.49E-04 | 3.99E-05 | 1.40E-05 | 1.01E-05 | 9.97E-06 | 2.10E-04 | 2.01E-05 | 1.41E-04 | 1.18E-04 ND 9.18E-05 | 1.19E-04 | 4.71E-05 | 1.46E-04 | 2.86E-05 | 2.94E-04 | 1.70E-02 | 1.80E-03 | 1.36E-05 | 2.50E-05 | 1.10E-05
Ethylbenzene pg/m® 68,650 ND 1.40E-03 ND ND ND 2.27E-05 ND 8.29E-05 | 3.53E-05 ND 8.16E-06 | 2.78E-05 | 1.08E-05 | 6.09E-05 | 1.57E-05 | 3.20E-05 0.18 0.22 7.57E-06 | 1.01E-05 ND
Xylenes Total pg/m® 3,520 8.81E-04 | 3.75E-02 ND ND ND 1.73E-03 | 5.40E-04 | 7.16E-03 | 1.21E-02 ND 1.34E-03 | 2.61E-03 | 1.08E-03 | 4.26E-03 | 1.74E-02 | 1.16E-03 32.1 5.7 5.68E-04 | 1.05E-03 ND
F1 (Ce-Cio) pg/m® 867,383 2.02E-04 | 2.79E-03 | 7.26E-05 | 4.46E-04 | 6.11E-05 | 2.62E-04 | 8.76E-05 | 1.16E-05 | 1.63E-03 | 1.13E-02 | 9.41E-04 | 1.41E-03 | 9.32E-04 | 5.90E-06 | 5.16E-04 | 4.61E-05 0.63 0.34 4.66E-04 | 1.50E-04 | 1.73E-05
F2 (C19-C16) pg/m® 52,495 7.24E-04 | 1.40E-02 ND 1.47E-03 | 5.71E-04 | 5.52E-04 ND 6.61E-03 | 7.14E-03 ND 1.05E-02 | 8.52E-03 | 4.15E-03 | 2.29E-03 ND 6.48E-04 1.3 1.8 1.37E-03 | 3.62E-04 ND
Aliphatics (Cg-Csg) ug/m?® 740,737 9.86E-05 - 6.08E-05 - 2.57E-05 | 1.97E-04 | 2.43E-05 | 3.12E-04 | 1.23E-03 - 6.47E-04 | 1.04E-03 | 8.29E-04 | 8.06E-05 | 2.65E-04 - 7.68E-02 - 3.05E-04 ND ND
Aliphatics (>Cg-C1o) pg/m® 40,257 2.51E-03 - 6.71E-04 - 7.20E-04 | 1.86E-03 | 1.44E-03 | 1.70E-03 | 1.53E-02 - 9.14E-03 | 1.22E-02 | 7.45E-03 | 9.09E-04 | 6.14E-03 - 8.2 - 4.99E-03 | 2.96E-03 ND
Aliphatics (>C1¢-C12) ug/m?® 40,257 4.22E-04 - ND - 5.46E-04 | 3.97E-04 ND 5.61E-03 | 5.54E-03 - 8.72E-03 | 7.55E-03 | 4.47E-03 | 2.36E-03 ND - 0.93 - 1.64E-03 ND ND
Aliphatics (>C+5-C1e) pg/m® 40,257 ND - ND - ND ND ND 1.46E-03 ND - 3.90E-03 | 1.37E-03 ND 6.28E-04 ND - ND - ND ND ND
Aromatics (>Cg-C1o) pg/m® 805 ND - ND - ND ND ND 6.30E-02 | 8.07E-02 - 1.99E-02 | 2.86E-02 ND 2.97E-02 | 5.59E-02 - 150 - ND ND ND
Aromatics (>C+g-C+2) pg/m® 8,051 ND - ND - ND ND ND 7.76E-03 ND - ND ND ND 2.82E-03 ND - 0.72 - ND ND ND
Isopropanol pg/m® 6,219 5.79E-04 - ND - ND ND ND 1.39E-03 ND - ND ND ND ND 9.65E-04 - ND - ND ND ND
1,2,4-Trimethylbenzene pg/m® 2,235 ND 6.58E-03 ND 4.43E-04 ND 8.95E-04 ND 5.06E-03 | 3.16E-03 ND 5.37E-04 | 1.48E-03 | 9.84E-04 | 2.36E-03 | 6.17E-04 ND 4.1 2.0 ND 8.95E-04 ND
1,2-Dichloroethene (cis) pg/m? 242 ND 4.34E-03 ND ND ND ND ND 2.25E-02 13.0 14.1 8.3 13.3 10.7 9.72E-03 | 4.71E-03 ND ND 0.78 ND ND ND
1,2-Dichloroethene (trans) pg/m® 1,400 ND ND ND ND ND ND ND ND 8.29E-02 0.16 0.12 0.15 1.59E-01 ND 3.70E-03 ND 0.79 0.56 ND 7.07E-04 ND
1,2-Dichlorotetrafluoroethane pg/m® 566,335 ND ND ND ND ND ND ND 1.35E-04 | 8.53E-05 ND 4.73E-05 | 3.18E-05 | 1.84E-05 ND 6.36E-06 | 7.42E-06 | 5.33E-03 | 1.51E-02 ND ND ND
1,3,5-Trimethylbenzene pg/m® 2,235 ND 5.77E-03 ND ND ND ND ND 3.03E-03 | 1.45E-03 ND 4.92E-04 | 6.71E-04 ND 1.19E-03 | 5.73E-04 ND 2.3 1.5 ND ND ND
1,4-Dichlorobenzene pg/m® 2,121/ 64° ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1-Methyl-4 ethyl benzene pg/m® 14,461 ND 4.51E-04 ND ND ND ND ND ND 1.10E-04 ND ND 8.30E-05 ND ND ND ND 0.13 0.11 ND ND ND
2-Butanone (MEK) pg/m® 167,364 9.98E-06 | 7.17E-06 | 4.66E-06 | 6.03E-06 | 1.21E-05 ND ND ND 5.20E-06 ND ND 5.14E-06 ND 6.15E-05 | 1.05E-05 | 5.38E-06 ND ND 8.31E-06 ND ND
2-Hexanone (MBK) pg/m® 1,053 ND ND ND ND ND ND ND ND ND ND ND 7.00E-03 ND ND ND ND ND ND ND ND ND
Acetone pg/m® 918,788 2.48E-05 | 4.90E-06 | 8.71E-06 | 2.94E-06 | 1.81E-05 | 5.66E-06 | 1.03E-05 | 6.66E-05 ND ND ND 3.37E-06 | 2.83E-06 | 5.46E-05 | 1.59E-05 | 2.56E-05 | 9.14E-04 ND 1.39E-05 | 1.58E-05 | 3.16E-05
Carbon disulfide pg/m® 21,713 9.07E-05 ND 1.69E-04 | 3.45E-05 | 3.68E-04 ND ND 2.57E-04 | 1.77E-04 ND 2.03E-04 ND ND 5.30E-03 | 2.03E-04 ND ND ND 1.55E-03 ND ND
Chloroethane pg/m® 124,080 ND ND ND ND ND ND ND 1.10E-05 | 9.51E-05 ND ND 5.32E-05 | 3.06E-05 ND 1.47E-05 ND 3.79E-03 | 3.55E-03 ND ND ND
Chloroform pg/m® 869/27° ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.39E-02 ND 1.47E-02
Chloromethane pg/m® 2,657 5.23E-04 | 3.01E-04 | 5.49E-04 | 7.98E-04 | 1.33E-03 | 1.16E-03 | 5.27E-04 | 2.40E-03 | 4.97E-04 ND ND ND ND 1.16E-03 | 7.45E-04 ND ND ND 4.74E-04 ND ND
Cyclohexane pg/m® 201,510 1.82E-05 | 1.29E-05 | 3.57E-06 ND ND 3.76E-05 ND 2.03E-04 | 3.56E-04 | 5.11E-04 | 2.68E-04 | 3.47E-04 | 3.55E-04 | 3.78E-05 | 5.86E-05 ND 1.18E-02 | 1.11E-02 | 4.30E-05 ND ND
Dichlorodifluoromethane pg/m® 3,584 1.60E-03 | 7.03E-04 | 6.75E-04 | 7.48E-04 | 6.42E-04 | 7.81E-04 | 7.25E-04 | 3.91E-03 | 5.22E-03 ND 3.99E-03 | 3.60E-03 | 3.13E-03 | 1.58E-03 | 3.57E-02 | 1.70E-03 67.2 2.6 7.25E-04 | 5.86E-04 | 6.70E-04
Ethyl acetate pg/m® 2,509 2.29E-03 ND ND ND 3.02E-03 ND ND ND ND ND ND ND ND ND ND 1.28E-03 ND ND ND ND 4.74E-04
Heptane pg/m® 14,461 1.65E-04 | 7.81E-04 ND ND ND 7.54E-04 ND 7.88E-04 | 1.22E-03 ND 9.06E-04 | 1.48E-03 | 3.15E-04 | 3.71E-04 | 8.57E-04 ND 0.42 0.47 ND ND 1.31E-04
Hexane pg/m® 18,839 4.03E-04 | 1.95E-04 | 8.49E-05 | 4.88E-05 | 5.79E-05 | 7.91E-04 | 4.67E-05 | 2.59E-03 | 2.46E-03 | 3.61E-03 | 1.51E-03 | 2.54E-03 | 1.02E-03 | 3.42E-04 | 7.70E-04 | 2.07E-04 0.16 0.17 1.08E-04 | 4.67E-05 ND
Isooctane pg/m® 14,917 ND ND ND ND ND ND ND 1.60E-03 | 1.99E-03 ND ND 1.88E-03 | 2.00E-03 | 3.14E-04 | 1.80E-04 ND 3.62E-02 | 3.12E-02 ND ND ND
iso-Propylbenzene (cumene) pg/m® 14,461 7.81E-05 | 3.81E-04 ND ND ND ND ND - ND ND ND ND ND - ND ND 6.85E-02 | 6.51E-02 | 2.97E-04 ND 1.31E-04
Methyl t-Butyl Ether (MTBE) pg/m® 1,153 4.09E-03 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Methylene Chloride pg/m® | 18,764/ 62,546° | 9.59E-05 ND ND ND 6.13E-05 ND ND 1.80E-04 ND ND 3.89E-05 ND ND ND ND 2.56E-04 ND ND ND ND 4.80E-05
Naphthalene ug/m3 380 ND ND ND ND ND 2.47E-03 ND - ND ND ND 2.47E-03 ND - ND ND ND ND ND ND ND
Propene pg/m® 91,723 ND ND ND ND ND ND ND ND ND 1.98E-03 ND 1.08E-03 | 1.05E-03 | 2.17E-04 ND ND ND 2.77E-02 ND ND ND
Tetrachloroethene pg/m® | 1,392/2679° ND ND ND 4.60E-03 ND 7.76E-03 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Tetrahydrofuran pg/m® 62,828 ND ND ND ND 1.19E-04 ND ND ND ND ND 9.20E-05 ND ND ND ND ND ND ND ND ND ND
Trichlorofluoromethane pg/m® 34,325 3.79E-05 | 3.20E-05 | 5.24E-05 | 4.95E-05 | 3.20E-05 | 3.50E-05 | 3.79E-05 ND ND ND ND ND ND 9.64E-05 | 1.02E-04 | 6.99E-05 ND ND 5.83E-05 ND ND
Vinyl chloride pg/m’ 3,086 / 70° ND ND ND ND ND ND ND 2.50E-03 1.7 1.6 1.3 1.2 0.5 6.90E-04 | 7.91E-04 ND 0.18 0.32 ND ND ND
Cumulative Risk 12E-02 | 7.5E-02 | 1.6E-03 | 87E-03 | 6.3E-03 | 1.7E-02 | 2.0E-03 | 6.1E-02 14.8 15.9 9.7 14.6 11.3 3.0E-02 | 6.8E-02 | 5.7E-03 110 16.8 3.0E-02 | 3.8E-03 | 1.6E-02
Target Risk 1.00
Notes:
The greater of the concentrations measured in the parent and duplicate sample Bold = identifies estimated risks and hazards that exceed the individual hazard ¢ Estimated hazard quotient = (soil vapour concentration/non-cancer soil vapour

collected was selected for use in subsequent calcuations. quotient 0.2 and target risk level of 1 x 10°° or target hazard level of 1. screening level).
< —not detected. Listed value is the corresponding detection limit. * = Detection limit raised above the criteria. 4 Cumulative risk and hazard index represent the sum of chemical-specific cancer risks
- = screening criteria not calculated as appropriate toxicity data not available. ®Listed soil vapour screening criteria derived in accordance with CCME, 2014. and hazard quotients.
® Estimated cancer risk © Soil vapour screening criteria shows both the threshold criteria and non-threshold criteria.
= (soil vapour concentration/cancer soil vapour screening level) x 107, . Target risk and hazard levels are calculated with the appropriate criteria.
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Figure 1 Site Location Plan

Figure 2 Site Plan and Surrounding Land Use

Figure 3 Historical Groundwater Elevations (Groundwater Monitoring Wells)
Figure 4 Groundwater Elevation Contours 2024
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LIMITATIONS ON USE OF THIS DOCUMENT

GEOENVIRONMENTAL

1.1 USE OF DOCUMENT AND OWNERSHIP

This document pertains to a specific site, a specific development, and
a specific scope of work. The document may include plans, drawings,
profiles and other supporting documents that collectively constitute the
document (the “Professional Document”).

The Professional Document is intended for the sole use of TETRA
TECH's Client (the “Client”) as specifically identified in the TETRA
TECH Services Agreement or other Contractual Agreement entered
into with the Client (either of which is termed the “Contract” herein).
TETRA TECH does not accept any responsibility for the accuracy of
any of the data, analyses, recommendations or other contents of the
Professional Document when it is used or relied upon by any party
other than the Client, unless authorized in writing by TETRA TECH.
Any unauthorized use of the Professional Document is at the sole risk
of the user. TETRA TECH accepts no responsibility whatsoever for any
loss or damage where such loss or damage is alleged to be or, is in
fact, caused by the unauthorized use of the Professional Document.
Where TETRA TECH has expressly authorized the use of the
Professional Document by a third party (an “Authorized Party”),
consideration for such authorization is the Authorized Party’s
acceptance of these Limitations on Use of this Document as well as
any limitations on liability contained in the Contract with the Client (all
of which is collectively termed the “Limitations on Liability”). The
Authorized Party should carefully review both these Limitations on Use
of this Document and the Contract prior to making any use of the
Professional Document. Any use made of the Professional Document
by an Authorized Party constitutes the Authorized Party’s express
acceptance of, and agreement to, the Limitations on Liability.

The Professional Document and any other form or type of data or
documents generated by TETRA TECH during the performance of the
work are TETRA TECH'’s professional work product and shall remain
the copyright property of TETRA TECH.

The Professional Document is subject to copyright and shall not be
reproduced either wholly or in part without the prior, written permission
of TETRA TECH. Additional copies of the Document, if required, may
be obtained upon request.

1.2 ALTERNATIVE DOCUMENT FORMAT

Where TETRA TECH submits electronic file and/or hard copy versions
of the Professional Document or any drawings or other project-related
documents and deliverables (collectively termed TETRA TECH's
“Instruments of Professional Service”), only the signed and/or sealed
versions shall be considered final. The original signed and/or sealed
electronic file and/or hard copy version archived by TETRA TECH shall
be deemed to be the original. TETRA TECH will archive a protected
digital copy of the original signed and/or sealed version for a period of
10 years.

Both electronic file and/or hard copy versions of TETRA TECH’s
Instruments of Professional Service shall not, under any
circumstances, be altered by any party except TETRA TECH. TETRA
TECH'’s Instruments of Professional Service will be used only and
exactly as submitted by TETRA TECH.

Electronic files submitted by TETRA TECH have been prepared and
submitted using specific software and hardware systems. TETRA
TECH makes no representation about the compatibility of these files
with the Client’s current or future software and hardware systems.

1.3 STANDARD OF CARE

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

consistent with the level of skill ordinarily exercised by members of the
profession currently practicing under similar conditions in the
jurisdiction in which the services are provided. Professional judgment
has been applied in developing the conclusions and/or
recommendations provided in this Professional Document. No warranty
or guarantee, express or implied, is made concerning the test results,
comments, recommendations, or any other portion of the Professional
Document.

If any error or omission is detected by the Client or an Authorized Party,
the error or omission must be immediately brought to the attention of
TETRA TECH.

1.4 DISCLOSURE OF INFORMATION BY CLIENT

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

1.5 INFORMATION PROVIDED TO TETRA TECH BY OTHERS

During the performance of the work and the preparation of this
Professional Document, TETRA TECH may have relied on information
provided by third parties other than the Client.

While TETRA TECH endeavours to verify the accuracy of such
information, TETRA TECH accepts no responsibility for the accuracy
or the reliability of such information even where inaccurate or unreliable
information impacts any recommendations, design or other
deliverables and causes the Client or an Authorized Party loss or
damage.

1.6 GENERAL LIMITATIONS OF DOCUMENT

This Professional Document is based solely on the conditions
presented and the data available to TETRA TECH at the time the data
were collected in the field or gathered from available databases.

The Client, and any Authorized Party, acknowledges that the
Professional Document is based on limited data and that the
conclusions, opinions, and recommendations contained in the
Professional Document are the result of the application of professional
judgment to such limited data.

The Professional Document is not applicable to any other sites, nor
should it be relied upon for types of development other than those to
which it refers. Any variation from the site conditions present, or
variation in assumed conditions which might form the basis of design
or recommendations as outlined in this report, at or on the development
proposed as of the date of the Professional Document requires a
supplementary exploration, investigation, and assessment.

TETRA TECH is neither qualified to, nor is it making, any
recommendations with respect to the purchase, sale, investment or
development of the property, the decisions on which are the sole
responsibility of the Client.

1.7 NOTIFICATION OF AUTHORITIES

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

The following section summarizes the history of the Red Deer College (RDC) site and was developed for the 2019
groundwater and soil vapour monitoring report”.

Municipal records indicate that the waste disposal at the site occurred from 1970 to 1972. Historical information
indicates the waste as being municipal solid waste (MSW) including a mix of plastics, cans, paper, scrap metals,
wires, and glass.

Based on information in a Phase | environmental site assessment (ESA) report?, Waskasoo Creek originally
meandered through the area that was proposed for waste disposal. Since the construction of Taylor Drive, circa
late 1980s early 1990s, Waskasoo Creek flows north in a straight channel immediately east of Taylor Drive.
The report stated that the east edge of the landfill is near the west curb of Taylor Drive and that previous studies
concluded that the rerouting of Waskasoo Creek may have altered the natural flow pattern of groundwater from the
northeast to an easterly flow pattern.

The Phase | ESA report describes that investigations were conducted prior to the construction of the RDC residence
buildings south the former landfill. Specifically: “The housing development is not expected to be adversely impacted
by soil gas or leachate. Protective measures include the passive sub-foundation venting and regular perimeter
monitoring, per the setback relaxation approval’.

Historical waste disposal was identified during the 2014 Phase || ESA3 to extend from the north end of site near
32 Street to the student residence buildings on the south end of the site. The south end of site has a large mound
of waste that is mixed with fill material and covered with sod and loam. During the drilling investigation, MSW was
identified primarily in the north and central parts of the site. The former landfill is closed and inactive. The historical
waste area was calculated to be approximately 38,530 m?. The estimated waste area is shown on Figure 2.

The Phase Il ESA indicated that the buried wastes were overlain by surficial sod and loam; in some locations, silty
sand and clay fill was encountered below the sod to a depth of approximately 3 m. However, at some borehole
locations practically no soil cover was noted below the sod. Bedrock was not encountered at any testholes through
the maximum drilling depth of 10.7 m.

The results of the Phase Il ESA indicated that leachate constituents were present in the groundwater at monitoring
wells along Taylor Drive. Tiamat Environmental Consultants Ltd. (Tiamat) stated: “The results indicate a plume of
the leachate constituents to be principally organic hydrocarbons and nutrient compounds. Various VOCs were
detected in the local groundwater during this sampling event. The interpreted extent of the plume appears to extend
beyond the current monitoring network and towards Waskasoo Creek.”

Tetra Tech Canada Inc. 2020. 2019 Groundwater and Soil Vapour Monitoring Report — Red Deer College.
Prepared for The City of Red Deer. October 2020. Project Number: 704-SWM.SWOP04071-01.005.

Tiamat Environmental Consultants Ltd. 2013. Phase | Environmental Site Assessment, Historic Waste Disposal Site, Red Deer College,
The City of Red Deer. September 24, 2013.

Tiamat Environmental Consultants Ltd. 2014. Phase Il Environmental Site Assessment, Historic Waste Disposal Site, Red Deer College,
The City of Red Deer. February 12, 2014.
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2.0 HISTORICAL GROUNDWATER MONITORING AND INVESTIGATION

SUMMARY

Previous reports prepared by Tiamat for the site include the following:

= Phase | Environmental Site Assessment, Historic Waste Disposal Site, Red Deer College, The City of Red Deer.
September 24, 20132

= Phase Il Environmental Site Assessment, Historic Waste Disposal Site, Red Deer College, The City of
Red Deer. February 26, 20143,

= Environmental Risk Management Plan, Historic Waste Disposal Sites, Red Deer College & Red Deer Motors,
The City of Red Deer. November 27, 2014*.

Fourteen testholes (TH-01, TH-05, TH-09 to TH-15) were advanced in June 2013 as part of the Phase Il ESA,
five vapour wells (VW-01 to VW-05), and seven monitoring wells (MW-01 to MW-07) were installed.

The results of the Phase Il ESA3 indicated the following:

= No obvious activities pose a high risk to the site from the adjacent land uses. The historical waste boundary is
within the college campus.

= The historical waste area is estimated to be 38,530 mZ2.

=  The hydraulically down-gradient groundwater monitoring wells had concentrations of petroleum hydrocarbons
(PHCs), volatile organic compounds (VOCs), and chlorinated hydrocarbons greater than Alberta Tier 1 Soil and
Groundwater Remediation Guidelines (Tier 1 Guidelines).

= Soil vapour concentrations from two vapour wells on site were determined to be mild to moderate. The results
indicated concentrations of VOCs, aliphatic and aromatic hydrocarbons, and siloxanes. The concentrations
could pose a risk on the water quality within the Waskasoo Creek.

The recommendations of the Phase || ESA® were as follows:
= Monitor groundwater elevations and soil vapour data quarterly for one hydrogeological cycle.

=  In consultation with the Alberta Environment and Sustainable Resource Development (ESRD; currently Alberta
Environment and Protected Areas [AEPA]), determine if surface water sampling should be included along with
additional groundwater monitoring locations to better define flow patterns and to determine exposure from
leachate contaminants in Waskasoo Creek.

= Collect an additional set of soil vapour and groundwater analytical data, groundwater elevations, and volatile
headspace measurements during the winter months to determine seasonal changes in soil vapour
concentrations.

= Develop a site-specific risk management plan (RMP) to consider future land uses and address environmental
concerns.

= Review all data to update the RMP with new information.

4 Tiamat Environmental Consultants Ltd. 2014b. Environmental Risk Management Plan, Historic Waste Disposal Sites, Red Deer College and
Red Deer Motors Landfill Sites, The City of Red Deer. November 27, 2014.
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The RMP prepared by Tiamat in 2014 stated: “the outcomes of the RMP confirm the identified chemicals of concern
and relevant risk are manageable to facilitate future developments which may lie within the regulated setback
distance to the historic waste disposal site™. The following recommendations were made:

= Information in the preliminary quantitative risk assessment (PQRA) should be updated as new site information
is obtained.

= A review of the RMP should be completed when the PQRA information is updated, if there are changes to the
chemicals of potential concern (COPCs).

= The RMP should be reviewed and updated at five-year intervals.

The RMP* summarized the key results from the Phase || ESA® that were not included in the Phase |l results.
The results were the following:

= The soil materials underlying the MSW on site are native sand or clay till.

= In 2013, the average depth to groundwater was approximately 2.9 metres below grade (mbg), which is within
the waste material on site. The average hydraulic horizontal gradient was approximately 0.04 m/m with an
inferred east-northeast groundwater flow direction towards the northwest. Groundwater flow velocity was
calculated to be 4.7 m/year using 30% porosity and 10-° m/sec horizontal permeability.

= VOCs and other PHCs had detectable concentrations in 2013 at monitoring wells hydraulically down-gradient
from the site. The concentrations consisted of parameters indicative of leachate. The leachate was
characterized showing negative redox potentials and near anoxic conditions for dissolved oxygen.

= Several commercial businesses and residential developments are nearby the RDC site, as well as the College
student residences.

= The historical landfill has a sandy soil cap of approximately 15 cm to 30 cm thick. Grass coverage is overlying
the fill cap. Settlement has occurred in areas of waste disposal on the site. No activities located on adjacent
lands were interpreted to be contributing environmental concerns.

= Volatile PHC compounds with a carbon chain length of up to 12 carbon atoms were detected at the vapour
wells at RDC. Semi-volatile, oxygenated, and halogenated volatile hydrocarbons and ketones were also
detected in the soil vapour samples.

21 2021 Monitoring Well Installation

On May 5, 2021, two new groundwater monitoring wells (MW-08 and MW-09) were installed using a tracked drill
rig and solid stem auger along the east site boundary near Taylor Drive. The well locations were selected to assess
subsurface conditions immediately east of the RDC site, in consideration of the extent of former operations that
were visible on the 1973 aerial photograph in the 2013 Phase | ESA (Tiamat 2013).

While drilling MW-08, waste was encountered from 2.5 mbg to 5.0 mbg, and while drilling MW-09, waste was
encountered from 3.5 mbg to 4.5 mbg. The groundwater wells were installed with 51 mm diameter polyvinyl chloride
(PVC) pipe to a depth of 6.0 mbg and were screened with 51 mm slotted PVC pipe from 3.0 mbg to 6.0 mbg.
The bottom of the screen for MW-08 and MW-09 were drilled to elevations of 867.08 m and 868.29 m.
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Monitoring wells MW-08 and MW-09 were drilled less than 1 m behind the retaining wall along the walking path
west of Taylor Drive. The available locations to install MW-08 and MW-09 outside of the waste footprint were limited
due to powerlines being located in the ground along the boulevard right next to Taylor Drive. Installing the wells in
the median on Taylor Drive would create complications for monitoring well installation as Taylor Drive has a high
volume of traffic and traffic control methods would have to be implemented during monitoring well installation,
groundwater monitoring, and groundwater sampling. Installing the wells on the east side of Taylor Drive above
Waskasoo Creek was determined to not be a feasible location as there is less than 4 m between the edge of the
road and the retaining wall along Waskasoo Creek. Additionally, there is a guard rail in between the road and
retaining wall further limiting drill rig access.

3.0 SITE SETTING

The following section presents an overview of the regional and local setting for the site.

3.1 Geology

The following sections summarize the regional and local geology.

3.1.1 Geological Setting and Stratigraphy

The City of Red Deer (The City) and the site are located within the Red Deer River drainage basin with principal
drainage via the Red Deer River located northwest of the site. The river has incised the uplands with gentle slopes
to the either side of the river, Waskasoo Creek drains northward, eventually draining into the Red Deer River
northeast of the site. The geology in the river valley is characterized by fluvial surficial sediments deposited by the
Red Deer River, overlying shale and sandstone bedrock of the Paskapoo Formation. Key elements of the geological
setting are presented below from Tiamat's 2013 Phase | ESA report?:

“The fertile black soil in the region (Penhold Loam) is of alluvial lacustrine origin. The Penhold Loam is a well-drained
fine sandy loam classified as Chernozemic. It is generally stone free and in natural areas, is typically 1.5 m thick,
more or less.

The Quaternary deposits consist of drift deposits of clay, silt, gravel and sand.

Surficial soils comprise largely of poorly to moderately sorted sand, silt and gravel with a varying amount of clay.
The fluvial sediments generally have obscure bedding planes. Medium to coarse sized gravel with cross-bedded
sand have been documented.

The Tertiary bedrock consists of sequences of alternating shales and sandstones of the Paskapoo Formation. The
Paskapoo Formation underlies the gravel sediments. This non-marine bedrock is composed of mudstone, siltstone
and sandstone. The formation of the Rocky Mountains subjected the Paskapoo Formation to a regional
stress-induced fracture pattern.”

3.1.2 Local Geology

Based on Tiamat's Phase Il ESA3, surficial soils at the site consist of gravel and sod overlying clay or sand fill
material. Outside of the waste footprint, the fill was observed to approximately 3 mbg. A mound of soil and MSW is
built up towards the southern end of the waste footprint. The mound is approximately 4.5 m higher than the
surrounding land.

@ TETRA TECH
B - Site History.docx



APPENDIX B — SITE HISTORY, HISTORICAL INFORMATION, AND SITE SETTING — RED DEER COLLEGE
FILE: 704-SWM.SWOP04071-05.005 | MAY 2026 | ISSUED FOR USE

Within the waste footprint, sand fill typically overlays the MSW and in some locations the waste was encountered
directly beneath the sod material (MW-03, MW-04, and MW-06). The waste materials were encountered at depths
ofupto 7.6 m.

The waste materials were overlying clay or sand fill in the central and west portion of the site and were overlying
native sand or clay till elsewhere. No bedrock was encountered at any locations through the maximum depth of
investigation of 10.7 m.

The Phase | ESA? indicated that the eastern portion of the landfill is near the west side of Taylor Drive and rerouting
of Waskasoo Creek may have altered the geology in the area. There is deep fill in areas of the site that did not
indicate waste disposal; therefore, possible fill may have been brought into the site during the creek rerouting
process.

Cross-sections prepared for the Phase Il ESA are included in Appendix D of this report. These sections show the
significant topographical relief across the site, as well as the variable materials underlying the site.

3.2 Hydrogeology

The following sections summarize the regional and local hydrogeology.

3.2.1 Regional Hydrogeology

The regional hydrogeology is most influenced by the presence of the river sediments situated within the valley along
the Red Deer River and a bedrock valley trending north-northeast in the vicinity of the site. Key elements of the
hydrogeological setting are presented below from Tiamat's 2013 Phase | ESA report?:

“A significant buried valley and aquifer resource trending northeastward through the city has been partially mapped
and lies in the SE 28-38-27 W4M (McKenzie Trail and Riverside). This buried valley extends to a depth of 21 m,
more or less and may extend to the south into north portions of 21-28-27 W4M.” Mapping by the Alberta Geological
Survey® indicates that the valley could be beneath the site; however, the width of the valley is not defined.

“The dominant type of near-surface groundwater in the Paskapoo Formation in the area of assessment is sodium
bicarbonate. Notable concentrations of sodium sulphate type groundwater have also been reported. The quality of
groundwater for potable use is generally suitable to depths of 300 m on the west side of Red Deer and decreases
to 90 m, more or less in the east.

Areas of recharge (downward flow) in unsaturated heterogeneous sediments include most areas above the river
and creek valleys, whereas; the river valleys will generally exhibit discharge. The distribution of groundwater in the
area can also be influenced by the local geology, topographic relief, areas of artesian flow, springs and reasonable
yielding water source wells.

Numerous permanent surface water features within The City of Red Deer and vicinity include Red Deer River,
Waskasoo Creek, Gaetz Lakes, Hazlett Lake, Bower Ponds (result of formerly mining gravel resources), various
sloughs in the fringe areas of the city and an assortment of other smaller creeks and springs. The regional
groundwater flow is expected to follow the bedrock topography and will be influenced by the varying distribution of
sediments in the river valley, which will have been deposited in various historical channels since filled in under
varying depositional environments.”

5 Andriashek, L. comp. 2018. Thalwegs of Bedrock Valleys, Alberta (GIS data, line features); Alberta Energy Regulator, AER/AGS Digital
Data 2018-0001.
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3.2.2 Local Hydrogeology

Waskasoo Creek is located to the south and east of the RDC campus. It flows south of the campus before crossing
underneath Taylor Drive and flowing north along the east side of the road. Waskasoo Creek is located approximately
45 m east of the site and eventually flows into the Red Deer River located approximately 1.7 km north of the site.
Based on information presented in a Phase | ESA? report for the site, rerouting of Waskasoo Creek may have
altered the natural flow pattern of groundwater from the northeast to an easterly flow pattern. It was also stated that
the past landfilling activities and “variably transmissive shelves and/or gullies created by the previous location of
Waskasoo Creek were redirecting the flow of the groundwater.”

The Phase Il ESA? indicates the area of the site is within a zone of groundwater recharge with a downward flow
component. The average groundwater level is approximately 3 mbg. Shallow groundwater is assumed to flow to
the east-northeast, towards the creek.

3.3 Groundwater Resource Usage

A search of the Alberta Water Well Database for groundwater users was conducted in January 2020 within a 1 km
radius of the RDC site identified 17 groundwater wells; seven of the wells are listed as domestic use, one is listed
as domestic and stock use, five are listed as industrial use, two as “other”, one as observation use, and one is listed
as unknown use®.

A water well was identified within 500 m of the site; but is believed to be plotted incorrectly based on the address
on the water well report and is actually located further than 500 m from the site. No other wells were identified within
500 m of the site. The water wells within a 1 km radius of the site range in depth from 5.8 m to 122 m. The status
and use of the surrounding groundwater wells were not confirmed and they were not field verified.

4.0 HAZARD QUOTIENTS

4.1 2019 Hazard Quotient Calculations

Estimated risks were calculated by dividing the soil vapour concentration by the corresponding soil vapour screening
level for carcinogenic effects and multiplying the ratio by the target risk level of 1 x 10°°. Similarly, the estimated
hazard quotients (HQs) represent the soil vapour concentration divided by the corresponding soil vapour screening
level for non-carcinogenic effects.

Risk estimates for non-carcinogenic COPCs are defined as HQs. HQs are calculated based on a ratio of the
estimated exposure and the toxicity reference values (TRVs) identified as the tolerable daily intake (TDI) or tolerable
concentration (TC) according to the following equation:

Hazard Quotient = Estimated Daily Dose (mg/kg-day or mg/m?®)
Tolerable Daily Intake (mg/kg-day) or Tolerable Concentration (mg/m?)

Non-carcinogenic risk characterization in the assessment was completed for all COPCs.

6 Alberta Environment and Parks. 2019. Water Well Database. http://www.telusgeomatics.com/tgpub/ag_water/.
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When the HQ is greater than the target risk value, the scenario poses a potential concern and requires further
evaluation or risk management. 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. HQs that are less than the target risk value indicate that exposure
is within acceptable levels and no further risk management is necessary. HQs greater than the target risk value
suggest that further investigation or risk management (e.g., remediation) may be warranted.

For non-carcinogens, the individual target risk value used is 0.2 and the cumulative target risk value used is 1.0.
This cumulative target risk value accounts for additional exposure to the chemicals of concern from sources other
than the site. Therefore, the cumulative target risk value of 1.0 represents an allocation of 20% (the 0.2 target risk
value from the individual compound) of a person’s daily exposure from site sources and the remaining 80% would
come from other sources. Other sources of exposure include ambient air, household products, and soil and water
contact from locations other than the site.

For carcinogens, the risk of cancer is assumed to be proportional to dose with the assumption that any exposure
results in a nonzero probability of risk. Carcinogenic risk probabilities were calculated by multiplying the estimated
exposure level by the route-specific cancer slope factor (SF) or unit risk factor (URF) for each carcinogen:

R = E X SF (or URF)

Where:
R = Estimated individual excess lifetime cancer risk;
E
SF

Exposure level for each COPC (mg/kg/day or mg/m?3); and

Route- and chemical-specific SF (mg/kg/day)™* or URF ((mg/m?3)").

Risk probabilities determined for each carcinogen were also considered to be additive over all exposure pathways
so that an overall risk of cancer was estimated for each group of potentially exposed receptors.

When assessing risks posed by exposure to carcinogenic substances, Health Canada and other regulatory
agencies assume that any level of exposure is associated with some hypothetical cancer risk. As a result, it is
necessary for regulatory agencies to specify an acceptable risk level. Per Health Canada guidance (2010a, 2010b),
cancer risks are deemed essentially negligible where the estimated cumulative incremental lifetime cancer risk is
less than or equal to 1 in 100,000 (1 x 10°%).

4.2 Review of the 2014 Hazard Quotients from the Risk Management Plan

The following section is a review of the 2014 RMP* for the site that was completed by Tiamat. The review of the
2014 RMP was completed for the 2019 groundwater and soil vapour monitoring report”.

The 2014 RMP presented a proposed site-specific environmental RMP as a tool to assist with the review of future
subdivision applications on lands lying within the regulated setback distance from the site (300 m). The focus was
on potential ingress of soil gas for COPCs with a HQ greater than 1.0. Residential land use was considered most
sensitive, and exposure ratings for other land uses (e.g., school, public institutions, commercial complexes) were
considered to not be greater than residential; however, unique exceptions would have to be reviewed and
addressed on a site-specific basis®. Further, underground utility workers and subsurface utility infrastructure were
considered relevant to potential exposure.
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The RMP applied a 10x factor of safety to the HQs to address uncertainties. HQs from the RMP ranged up to
588,280 (including the 10x factor of safety). Based on these, the RMP then provided recommended generic
mitigative measures based on the calculated HQs, ranging from passive to active measures, recognizing that the
ultimate approach would require a design professional for the proposed development.

Following the 2014 RMP, Canadian Council of Ministers of the Environment (CCME) released the document
“A Protocol for the Derivation of Soil Vapour Quality Guidelines for Protection of Human Exposures Via Inhalation
of Vapours™, designed to provide guidance for developing site-appropriate soil vapour quality guidelines.
The guidelines developed using the methods outlined in the CCME document were used for this current study and
are included with the vapour sampling results in Table 4. HQs were calculated using estimated dose (based on
concentrations measured at the site) and divided by TDI. Soil vapour concentrations from the Phase Il ESA
conducted in 2013 were not compared to soil vapour quality guidelines; however, spot checks of five target
compounds with the highest HQs in the 2013 work (benzene, cis-1,2-dichloroethylene, trans-1,2-dichloroethylene,
1,2,4-trimethylbenzene, and 1,3,5-trimethylbenzene) identified that none of the 2013 concentrations would have
unacceptable HQs using the updated CCME methodology. It should be noted that only soil vapour wells VW-03
and VW-04 were sampled in 2013.

The 2014 RMP was prepared concurrent to RMPs at several other former City landfills, and a common set of
mitigative measures was applied based on the HQs. Subsequent to the 2014 RMP and to the release of the CCME
Protocol document, The City undertook additional assessment at another former City landfill (Montfort); as part of
that work, their consultant XCG Consulting Limited (XCG) revised the 2014 RMP criteria ranges for each generic
mitigative measure category to include a cancer risk range to allow comparison of the 2014 RMP ranges with the
individual HQs and cancer risks calculated by XCG8. From that work, XCG identified the following generic mitigative
measures for developments within a 300 m setback of these landfills (based on Tiamat 2014), and these have been
adopted for this site:

Passive Measures

1. Passive Measures — Level A: for Cancer Risk of > 1E and < 5E* and/or HQ >0.2 and <1.

Compacted clay liner with a minimum thickness of 1 m and confirmed maximum hydraulic conductivity of
10 cm/sec.

2. Passive Measures — Level B: for Cancer Risk of > 5E-® and < 5E* and/or HQ >1 and <5.

Synthetic liner with type of material, thickness, and installation details dependent on the design professional.

3. Passive Measures — Level C: for Cancer Risk of > 5E* and < 1E and/or HQ >5 and <50.

Passive sub-slab depressurization (SSD) system with a minimum depressurization of 4 Pa 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.

7 Canadian Council of Ministers of the Environment. 2014. A Protocol for the Derivation of Soil Vapour Quality Guidelines for Exposure
Protection of Human Exposures via Inhalation of Vapours. Available online: http://ceqg-rcqge.ccme.ca/en/index.html#void.

8 XCG Consulting Limited. 2018. Vapour Intrusion Assessment and Environmental Monitoring Report, prepared for the City of Red Deer’s
Montfort Landfill.
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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- and < 2E- and/or HQ 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.

2. Active Measures — Level E: for Cancer Risk of >2E-® and/or HQ values >100.

Installation of geomembrane and active soil vapour extraction with system fault notification alarm.

For consistency with XCG’s approach from 2017, we compared individual HQs with the individual target hazard
level (0.2). Based on the 2023 program, the greatest individual HQ calculated for the site was 8.3 (vs target hazard
level of 0.2), the greatest cumulative HQ was 9.3 (vs target hazard level of 1.0), and the greatest estimated cancer
risk was 5.8 x 10 (vs target risk of 1.0 x 10%). While development at the site is not currently proposed, for illustrative
purposes, based on these HQs and cancer risk levels calculated from the 2023 vapour data, passive Level C
measures would be required for development within the setback area (the 2019 data indicated active Level E
measures). We note that these HQs and risks are based on samples collected from VW-03 (immediately northeast
of landfill footprint) and VW-05 (situated within the landfill footprint and an indicator of source concentrations).

Future applications for development within the setback are subject to review by The City. The developer’'s team
would be responsible for reviewing and verifying the available data relative to their proposed development.
The mitigative measures presented above are generic and can be used as a general guide for expectations by
The City; ultimately, the developer’s design engineer would be responsible for developing measures specific to the
intended development based on the above or an appropriate equivalent. Protection of workers (e.g., construction
and utility) should form part of any development plan.
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12-435
Phase I1 ESA - Red Deer College Site
Historic Waste Disposal Sites, The City of Red Deer

Table 3B
Analytical Results - Soil - General Indices and Heavy Metals
Parameter Unit Detection TH-10 TH-19 TH-20 Tier 1
Limit @ 3.0 m @ 4.9 m @ 8.8 m Guideline
06/29/2013 07/10/2013

Chloride (Cl) mg/kg 41958 146 38 47 --
Nitrate-N mg/kg 0.53-0.73 ND ND ND --
Nitrite-N mg/kg 0.53-0.73 ND ND ND --
Total Metals

Antimony (Sb) mg/kg 0.20 0.55 0.44 0.63 20
Arsenic (As) mg/kg 0.20 7.40 6.55 8.38 17
Barium (Ba) mg/kg 5.0 273 164 295 500
Beryllium (Be) mg/kg 1.0 ND ND ND 5
Cadmium (Cd) mg/kg 0.50 ND ND ND 10
Chromium (Cr) mg/kg 0.50 26.6 18.3 26.9 64
Cobalt (Co) mg/kg 1.0 11.5 7.9 8.5 20
Copper (Cu) mg/kg 2.0 28.3 16.0 21.1 63
Lead (Pb) mg/kg 5.0 20.1 9.0 12.8 140
Mercury (Hg) mg/kg 0.050 0.059 ND 0.054 6.6
Molybdenum (Mo) mg/kg 1.0 1.0 ND 1.4 4
Nickel (Ni) mg/kg 2.0 33.0 22.6 27.9 50
Selenium (Se) mg/kg 0.50 ND 0.74 ND 1.0
Silver (Ag) mg/kg 1.0 ND ND ND 20
Thallium (TI) mg/kg 0.50 ND ND ND 1.0
Tin (Sn) mg/kg 2.0 ND ND ND 5
(Uranium (U) mg/kg 2.0 ND ND ND 23
Vanadium (V) mg/kg 1.0 42.5 32.0 45.8 130
Zinc (Zn) mg/kg 10 82 60 78 200
Hexavalent Chromium mg/kg 0.10 ND ND ND 0.4
Boron (B), Hot Water Ext. mg/kg 0.10 0.49 0.26 0.51 2

Notes:
1) Tier 1 Guideline - Alberta Tier 1 Soil and Groundwater Remediation Guidelines, December 2010
and amendments. Coarse-grained criteria for residential/parkland land use.
2) ND - Not Detected, less than the limit of method detection.
3) -- No value established in the referenced criteria.
4) Bold & Shaded - Exceeds the referenced Alberta Tier 1 Guidelines.
5) For further laboratory information, refer to the specific laboratory report in Appendix A.

Tiamat Environmental Consultants Ltd. Electronic Version 03



12-435
Phase IT ESA - Red Deer College Site
Historic Waste Disposal Sites, The City of Red Deer

Table 3C
Analytical Results - Soil - VOCs
Parameter Detection TH-10 TH-19 TH-20 Tier 1
Limit @ 3.0 m @ 4.9 m @ 8.8 m Guideli
06/29/2013 07/10/2013

Hydrocarbons
F1 (Cq-Ci) 10 47 ND ND 24
F2 (C1y-Cy6) 25 ND ND ND 130
F3 (C16-Cs4) 50 159 ND ND 300
F4 (C34-Cs) 50 ND ND ND 2,800
Total Hydrocarbons (C4-Cs) 50 206 ND ND --
Volatile Organic Compounds
Benzene 0.0050 0.0058 ND ND 0.073
IBromobenzene 0.010 ND ND ND --
[Bromochloromethane 0.010 ND ND ND --
Bromodichloromethane 0.010 ND ND ND --
[Bromoform 0.010 ND ND ND --
[Bromomethane 0.10 ND ND ND --
In-Butylbenzene 0.010 - 0.05 ND ND ND --
sec-Butylbenzene 0.010-0.20 ND ND ND --
tert-Butylbenzene 0.010 ND ND ND --
Carbon tetrachloride 0.010 ND ND ND 0.00056
(Chlorobenzene 0.010 ND ND ND 0.018
IDibromochloromethane 0.010 ND ND ND 0.27
Chloroethane 0.10 ND ND ND --
Chloroform 0.010 0.062 ND ND 0.001
(Chloromethane 0.10 ND ND ND --
2-Chlorotoluene 0.010-0.75 ND ND ND --
4-Chlorotoluene 0.010 ND ND ND --
1,2-Dibromo-3-chloropropane 0.010 ND ND ND --
1,2-Dibromoethane 0.010 ND ND ND --
IDibromomethane 0.010 ND ND ND --
1,2-Dichlorobenzene 0.010 ND ND ND 0.18
1.3-Dichlorobenzene 0.010 ND ND ND --
1,4-Dichlorobenzene 0.010 ND ND ND 0.098
IDichlorodifluoromethane 0.010 ND ND ND --
1.1-Dichlorocthane 0.010 ND ND ND --
1,2-Dichloroethane 0.010 ND 0.087 ND --
1,1-Dichlorocthene 0.010 ND ND ND 0.021
cis-1,2-Dichloroethene 0.010 0.231 0.207 1.04 --
trans-1,2-Dichloroethene 0.010 ND ND 0.048 --
IMethylene chloride 0.010 0.101 0.012 0.015 0.095
1,2-Dichloropropane 0.010 ND ND ND --
1,3-Dichloropropane 0.010 ND ND ND --
2,2-Dichloropropane 0.010 ND ND ND --
1,1-Dichloropropene 0.010 ND ND ND --
cis-1,3-Dichloropropene 0.010 ND ND ND --
trans-1,3-Dichloropropene 0.010 ND ND ND --
Ethylbenzene 0.015 1.04 ND ND 0.21
[Hexachlorobutadiene 0.010 ND ND ND 0.0067
Isopropylbenzene 0.010 0.214 ND ND --
p-Isopropyltoluene 0.010 0.813 ND ND --
In-Propylbenzene 0.010 0.858 ND ND --
Styrene 0.010 - 0.050 ND ND ND 0.80
1,1,1,2-Tetrachloroethane 0.010 ND ND ND --
1,1,2,2-Tetrachloroecthane 0.050 - 0.50 ND ND ND --
Tetrachloroethene 0.010 ND ND ND 0.16
Toluene 0.050 0.048 ND ND 0.49
1,2,3-Trichlorobenzene 0.010 ND ND ND 0.26
1,2,4-Trichlorobenzene 0.010 ND ND ND 0.23
1,1,1-Trichloroethane 0.010 ND ND ND --
1,1,2-Trichloroethane 0.010 ND ND ND --
Trichloroethene 0.010 ND ND ND 0.012
Trichlorofluoromethane 0.010 ND ND ND --
1,2,3-Trichloropropane 0.020 - 0.10 ND ND ND --
1,2,4-Trimethylbenzene 0.010 7.72 ND 0.015 --
1,3,5-Trimethylbenzene 0.010 2.01 ND ND --
Vinyl chloride 0.20 ND ND ND 0.00034
Xylenes 0.10 7.28 ND ND 12

Notes:
1) Tier 1 Guideline - Alberta Tier 1 Soil and Groundwater Remediation Guidelines, December 2010
and amendments. Coarse-grained criteria for residential/parkland land use.
2) ND - Not Detected, less than the limit of method detection.
3) -- No value established in the referenced criteria.
4) Bold & Shaded - Exceeds the referenced Alberta Tier 1 Guidelines.
5) Units are in mg/kg unless otherwise noted.
6) For further laboratory information, refer to the specific laboratory report in Appendix A.
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Table 4A
Groundwater Indices at Time of Sampling
Monitoring pH Electrical Conductivity Temperature Dissolved Oxygen Total Dissolved Solid Redox Potential
Well (nS/cm) (°O) (mg/L) (mg/L) (xmV)
GW-01 -- - - -- - - -- - -
GW-02 -- - -- - - -- - -
GW-03 7.81 868 9 1.69 812.50 +9.1
MW-01 -- - - -- - - -- - -
MW-02 -- - - -- - - -- - -
MW-03 7.58 2,103 8.6 2.08 2,002.00 -104.0
MW-04 7.46 3,209 8.8 223 3,016.00 -100.6
MW-05 7.67 1,786 8.2 1.3 1,657.50 -98.6
MW-06 -- - - -- - - -- - -
MW-07 7.49 841 8.3 4.69 799.50 +39.9
Notes:

1) Groundwater indices measured by YSI Pro Plus multi-meter.

2) GW-03, MW-04 and MW-05 sampled on Wednesday, August 14, 2013
3) MW-03 sampled on Wednesday, August 14 and Friday, August 16, 2013
4) MW-07 sampled on Tuesday, August 13,2013

5) - - Not Monitored, well not selected for sampling groundwater.
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Table 4B
Analytical Results - Groundwater - General Water Quality
Parameter Unit Detection GW-03 MW-03 MW-04 | MW-05 MW-07 Tier 1
Limit 08/14/2013 08/16/2013 08/14/2013 08/13/2013 | Guideline
General Water Quality
Biochemical Oxygen Demand mg/L 2.0-10 ND 14 35 41 ND --
Total Chemical Oxygen Demand mg/L 5.0 35 110 240 220 25 --
Conductivity uS/cm 1.0 1,300 1,000 4,900 2,600 1,300 --
pH Unitless 0.1 7.48 7.76 7.11 6.92 7.54 6.5-8.5
Total Organic Carbon (C) mg/L 0.50 - 10 9.4 21 68 58 10 --
Dissolved Cadmium (Cd) ng/L 0.0050 - 0.025 0.048 ND ND ND 0.032 --
Total Cadmium (Cd) ng/L 0.0050 - 0.013 0.37 11 0.10 0.59 1.7 0.060*
Alkalinity (CaCOs) mg/L 0.50 620 530 1,700 1,100 610 --
Bicarbonate (HCO;) mg/L 0.50 750 650 2,000 1,400 750 --
Carbonate (CO3) mg/L 0.50 ND ND ND ND ND --
Hydroxide (OH) mg/L 0.50 ND ND ND ND ND --
Sulphate (SO4) mg/L 1.0 66 ND ND ND 170 --
Chloride (CI) mg/L 1.0-5.0 45 19 770 200 16 --
Total Ammonia (N) mg/L 0.050 -2.5 ND 1.3 22 77 ND 1.37*
Total Phosphorus (P) mg/L 0.015-0.30 0.74 24 0.65 0.6 1.3 --
Total Nitrogen (N) mg/L 0.050 52 15 23 73 1.3 --
Total Kjeldahl Nitrogen mg/L 0.050-2.5 1.2 15 23 73 1.2 --
Nitrite (N) mg/L 0.0030 - 0.015 0.025 0.0086 ND ND ND --
Nitrate (N) mg/L 0.0030 - 0.015 39 0.036 0.065 0.055 0.072 --
Nitrate plus Nitrite (N) mg/L 0.0030 - 0.015 39 0.044 0.065 0.055 0.072 --
Trace Organics
Acetic Acid mg/L 50 ND NT ND ND ND --
Formic Acid mg/L 50 ND NT ND ND ND --
Propionic Acid mg/L 50 ND NT ND ND ND --
Adsorbable Organic Halogens mg/L 0.004 - 0.01 0.083 NT 1.22 241 0.012 --

Notes:
1) Tier 1 Guideline - Alberta Tier 1 Soil and Groundwater Remediation Guidelines, December 2010 and amendments. Coarse-grained criteria for residential/parkland land use.
2) * Surface Water Quality Guidelines for Use in Alberta (AENV, 1999) on aquatic life pathway. Canadian Council of Ministers of the Environment (CCME) guidelines are referenced
3) ND - Not Detected, less than the limit of method detection.
4) NT - Not Tested.
5) -- No value established in the reference criteria.
6) Bold & Shaded - Exceeds thereferenced Alberta Tier 1 Guidelines.
7) For further laboratory information, refer to the specific laboratory report in Appendix A.
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Table 4C
Analytical Results - Groundwater - Metals
Parameter Detection GW-03 MW-03 MW-04 [ MW-05 MW-07 Tier 1
Limit 08/14/2013 | 08/16/2013 08/14/2013 08/13/2013 | Guideli

Total Metals
Aluminum (Al) 0.0030 - 0.0075 3.8 120 0.20 2.0 25 0.1%
[Antimony (Sb) 0.00060 - 0.0015 0.00081 ND ND ND 0.0015 0.006
Arsenic (As) 0.00020 - 0.00050 0.0057 0.37 0.048 0.0077 0.074 0.005
[Barium (Ba) 0.010-0.10 0.32 11 1.7 0.87 14 1
Beryllium (Be) 0.0010 - 0.0025 ND 0.015 ND ND 0.0036 --
[Boron (B) 0.020 0.19 0.11 0.37 0.40 0.041 1.5
Calcium (Ca) 0.30-3.0 180 1,200 210 160 250 --
(Chromium (Cr) 0.0010 - 0.0025 0.0087 0.47 0.0027 0.0069 0.071 0.001*
(Cobalt (Co) 0.00030 - 0.00075 0.0086 0.23 0.0052 0.011 0.065 --
Copper (Cu) 0.00020 - 0.0010 0.012 0.68 0.0023 0.0077 0.12 0.003*
Iron (Fe) 0.060 - 0.60 15 740 54 68 12 0.3
Lead (Pb) 0.00020 - 0.0010 0.0048 0.34 0.0016 0.092 0.081 0.004*
Lithium (Li) 0.020 0.17 0.33 0.057 0.033 0.085 --
Magnesium (Mg) 0.20 92 320 280 130 120 --
[Manganese (Mn) 0.0040 2.2 13 0.34 0.56 2.5 0.05
Molybdenum (Mo) 0.00020 - 0.0010 0.0019 0.027 0.0016 0.0020 0.0042 --
[Nickel (Ni) 0.00050 - 0.0025 0.027 0.66 0.046 0.028 0.15 0.11*
[Phosphorus (P) 0.10 0.50 15 0.72 0.78 0.71 --
Potassium (K) 0.30 3.7 34 10 35 11 --
Selenium (Se) 0.00020 - 0.0010 0.00047 0.0049 ND ND 0.0022 0.001
Silicon (Si) 0.10-1.0 16 200 24 21 25 --
Silver (Ag) 0.00010 - 0.00050 ND 0.0042 ND ND 0.00075 0.0001%*
Sodium (Na) 0.50 72 54 470 120 27 --
Strontium (Sr) 0.020 1.3 22 3.0 1.7 1.1 --
Sulphur (S) 0.20 21 22 35 22 53 --
Thallium (T1) 0.00020 - 0.0010 0.00025 0.0019 ND ND 0.00052 --
Tin (Sn) 0.0010 - 0.0050 0.0010 0.0043 ND 0.031 0.0014 --
Titanium (Ti) 0.0010 - 0.0050 0.23 1.1 0.0076 0.053 0.44 --
[Uranium (U) 0.00010 - 0.00050 0.094 0.022 ND 0.0017 0.017 0.02
Vanadium (V) 0.0010 - 0.0050 0.015 0.57 0.0033 0.0071 0.13 --
IZinc (Zn) 0.0030-0.015 0.027 1.7 0.017 0.081 0.48 0.03
[Dissolved Metals
[Aluminum (Al) 0.0030-0.015 ND ND ND ND ND --
Antimony (Sb) 0.00060 - 0.0030 ND ND ND ND ND --
Arsenic (As) 0.00020 - 0.0010 0.00037 0.014 0.044 0.0043 0.00031 --
Barium (Ba) 0.010 0.13 1.5 1.4 0.78 0.29 --
Beryllium (Be) 0.0010 - 0.0050 ND ND ND ND ND --
[Boron (B) 0.020 0.094 0.048 0.38 0.39 0.030 --
Calcium (Ca) 0.30 120 120 200 150 160 --
(Chromium (Cr) 0.0010 - 0.0050 ND ND ND ND ND --
(Cobalt (Co) 0.00030 - 0.0015 ND 0.0031 0.0042 0.0085 ND --
[Copper (Cu) 0.00020 - 0.0010 0.0044 0.0024 ND ND 0.0023 --
Iron (Fe) 0.060 ND 1.9 40 56 0.17 --
Lead (Pb) 0.00020 - 0.0010 ND ND ND ND ND --
Lithium (Li) 0.020 0.13 ND 0.058 0.031 0.059 --
Magnesium (Mg) 0.20 63 45 260 120 90 --
[Manganese (Mn) 0.0040 0.0041 1.0 0.30 0.36 0.0084 --
Molybdenum (Mo) 0.00020 - 0.0010 0.00089 0.0055 0.0016 ND 0.00088 --
Nickel (Ni) 0.00050 - 0.0025 0.0017 0.0044 0.044 0.020 0.0015 --
[Phosphorus (P) 0.10 ND ND 0.35 0.45 ND --
Potassium (K) 0.30 2.1 6.8 9.5 31 8.5 --
Selenium (Se) 0.00020 - 0.0010 0.00032 ND ND ND 0.00061 --
Silicon (Si) 0.10 7.2 7.8 21 16 8.1 --
Silver (Ag) 0.00010 - 0.00050 ND ND ND ND ND --
Sodium (Na) 0.50 56 51 450 110 25 --
Strontium (Sr) 0.020 1.1 0.74 2.9 1.7 0.88 --
Sulphur (S) 0.20 17 0.78 29 1.6 49 --
Thallium (T1) 0.00020 - 0.0010 ND ND ND ND ND --
Tin (Sn) 0.0010 - 0.0050 ND ND ND 0.0078 ND --
Titanium (Ti) 0.0010 - 0.0050 ND ND ND ND ND --
Uranium (U) 0.00010 - 0.00050 0.086 0.00092 ND ND 0.014 --
[Vanadium (V) 0.0010 - 0.0050 ND ND ND ND ND --
Zinc (Zn) 0.0030-0.015 0.0035 ND ND ND 0.0054 --
Notes:

1) Tier 1 Guideline - Alberta Tier 1 Soil and Groundwater Remediation Guidelines, December 2010
and amendments. Coarse-grained criteria for residential/parkland land use.

2) * Surface Water Quality Guidelines for Use in Alberta (AENV, 1999) on aquatic life pathway.

Canadian Council of Ministers of the Environment (CCME) Guidelines as referenced in the Tier 1 Guidelines.
3) ND - Not Detected, less than the limit of method detection.
4) Unless specified all units are mg/L.
5) -- No value established in the reference criteria.

6) Bold & Shaded - Exceeds the referenced Alberta Tier 1 Guideline.

7) For further laboratory information, refer to the specific laboratory report in Appendix B.
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Table 4D
Analytical Results - Groundwater - VOCs
Parameters Detection GW-03 MW-03 MW-04 | MW-05 MW-07 Tier 1
Limit 08/14/2013 | 08/16/2013 08/14/2013 08/13/2013 | Guideline
Volatile Organic Compounds
Benzene 0.00040 ND ND 0.011 0.037 ND 0.005
Toluene 0.00040 ND ND 0.0033 0.040 ND 0.024
Ethylbenzene 0.00040 ND ND 0.0015 0.046 ND 0.0024
Xylenes (Total) 0.00080 ND ND 0.0062 0.260 ND 0.3
F1 (Ce-Cio) 0.10 ND ND 0.12 1.4 ND 0.81
F2 (Cp-Cy4) 0.10 ND 0.15 ND 23 ND 1.1
Total Trihalomethanes 0.0020 ND ND ND ND ND 0.1
Bromodichloromethane 0.00050 ND ND ND ND ND --
Bromoform 0.00050 ND ND ND ND ND --
Bromomethane 0.0020 ND ND ND ND ND --
Carbon tetrachloride 0.00050 ND ND ND ND ND 0.00056
Chlorobenzene 0.00050 ND ND ND 0.00097 ND 0.0013
Chlorodibromomethane 0.0010 ND ND ND ND ND --
Chloroethane 0.0010 ND ND 0.045 0.0055 ND --
Chloroform 0.00050 ND ND ND ND ND 0.0018
Chloromethane 0.0020 ND ND ND ND ND --
1,2-dibromoethane 0.00050 ND ND ND ND ND --
1,2-dichlorobenzene 0.00050 ND ND 0.0025 0.0067 ND 0.0007
1,3-dichlorobenzene 0.00050 ND ND ND ND ND --
1,4-dichlorobenzene 0.00050 - 0.00055 ND ND ND 0.002 ND 0.001
1,1-dichloroethane 0.00050 ND ND ND ND ND --
1,2-dichloroethane 0.00050 ND ND 0.0094 ND ND 0.005
1,1-dichloroethene 0.00050 ND ND ND ND ND 0.014
cis-1,2-dichlorocthene 0.00050 - 0.010 ND 0.0017 1.7 3.0 ND --
trans-1,2-dichloroethene 0.00050 ND ND ND ND ND --
Dichloromethane 0.0020 ND ND 0.0078 ND ND 0.05
1,2-dichloropropane 0.00050 - 0.0010 ND ND ND ND ND --
cis-1,3-dichloropropene 0.00050 ND ND ND ND ND --
trans-1,3-dichloropropene 0.00050 ND ND ND ND ND --
Methyl methacrylate 0.00050 ND ND ND ND ND 0.47
Methyl-tert-butylether (MTBE) 0.00050 ND ND ND ND ND 0.015
Styrene 0.00050 ND ND ND ND ND 0.072
1,1,1,2-tetrachloroethane 0.0020 ND ND ND ND ND --
1,1,2,2-tetrachloroethane 0.0020 ND ND ND ND ND - -
Tetrachloroethene 0.00050 ND ND ND ND ND 0.03
1,2,3-trichlorobenzene 0.0010 ND ND ND ND ND 0.008
1,2,4-trichlorobenzene 0.0010 ND ND ND ND ND 0.015
1,3,5-trichlorobenzene 0.00050 ND ND ND ND ND 0.014
1,1,1-trichloroethane 0.00050 ND ND ND ND ND --
1,1,2-trichloroethane 0.00050 ND ND ND ND ND --
Trichloroethene 0.00050 ND ND 0.00077 | 0.00062 ND 0.005
Trichlorofluoromethane 0.00050 ND ND ND ND ND --
1,2,4-trimethylbenzene 0.00050 ND ND 0.00059 0.089 ND --
1,3,5-trimethylbenzene 0.00050 ND ND ND 0.017 ND --
Vinyl chloride 0.00050 ND ND 0.011 0.47 ND 0.0011

Notes:
1) Tier 1 Guideline - Alberta Tier 1 Soil and Groundwater Remediation Guidelines, December 2010
and amendments. Coarse-grained criteria for residential/parkland land use.
2) ND - Not Detected, less than the limit of method detection.
3) Unless specified all units are mg/L (ppm).
4) - - No value established in the reference criteria.
5) Bold & Shaded - Exceeds the referenced Alberta Tier 1 Guidelines.
6) For further laboratory information, refer to the specific laboratory report in Appendix A.
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Phase II ESA - Red Deer College Site
Historic Waste Disposal Sites, The City of Red Deer

Table 5A

Summary of Field Parameters Measured During Sampling of Soil Vapour

Parameter | Well Diameter | Screen Length | Well Depth | Headspace Volume | Purge Rate | Purge Time Pressure
(mm) (cm) (m) (cm3) (cm3/min) (min) Ambient (psi) | Vapour Well (psi)
VW-01 25 30 2.6 1,317 943.3 -- -- --
VW-02 25 30 4.3 2,164 943.3 -- -- --
VW-03 25 30 2.7 1,388 943.3 6 15.04 15.03
VW-04 25 30 2.4 1,317 943.3 6 15.05 15.04
VW-05 25 30 2.4 1,231 943.3 -- -- --
Notes:

1) Measurement of pressure by digital Cole-Parmer absolute pressure gauge.
2) Purge time is minimum elapsed time prior to the collection of a soil vapour sample.
3) Screen set at base of well.
4) Soil vapour sampling was performed on Tuesday, August 13, 2013.
5) VW-01, VW-02 and VW-05 not sampled due to submerged screen.
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Phase IT ESA - Red Deer College Site

Historic Waste Disposal Sites, The City of Red Deer

Analytical Results - Soil Vapour - General Indices

Table 5B

Parameters Units Detection Limit VW-01 VW-02 VW-03 VW-04 VW-05
Gauge Pressure

Following sampling psi -- NT NT -5.0 -5.0 NT
Reported by laboratory psi -- NT NT -4.0 -3.0 NT
Fixed Gases

Oxygen % v/v 0.2 NT NT 8.0 20.7 NT
[Nitrogen % v/v 0.2 NT NT 71.8 77 NT
Carbon Monoxide % v/v 0.2 NT NT ND ND NT
Methane % v/v 0.2 NT NT 5.2 ND NT
Carbon Dioxide % v/v 0.2 NT NT 15.1 2.3 NT

Notes:

1) Soil vapour sample collected on Thursday, August 13, 2013.

2) ND - Not Detected, less than the limit of method detection.

3) NT - Not Tested.

4) - - No value established in the detection limit.
5) VW-01, VW-02 and VW-05 not sampled due to submerged screen.
6) For further information, the reader should refer to the laboratory report in Appendix A.
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Historic Waste Disposal Sites, The City of Red Deer

Table 5C
Analytical Results - Soil Vapour - VOCs
[Parameters Units Detection VW-03 [ VW-04
Limit 08/13/2013
Hydrocarbon Fractions
|Aliphatic >Cs-C, pg/m’ 5.0 176 15.7
Aliphatic >Cy-Cy ng/m’ 5.0 231 59.7
|Aliphatic >Cy-C1q ng/m’ 5.0 68.4 36.6
Aliphatic >C,,-C, pg/m’ 5.0 226 95.0
|Aliphatic >C,-Cy pg/m’ 50 58.6 253
Aromatic >C,-Cy (TEX Excluded) },lg/m3 5.0 ND ND
|Aromatic >Cy-Cq pg/m’ 50 50.7 239
Aromatic >C 4-C)5 ng/m’ 5.0 62.5 227
Aromatic >C ,-Cy ug/m’ 5.0 ND ND
Select Volatile Gases
Acetylene ppm 0.19-0.22 ND ND
Ethane ppm 0.19-0.22 0.38 ND
[Ethylene ppm 0.19-0.22 ND ND
[Methane ppm 4.4 -- 58
In-Butane ppm 0.38 - 0.44 ND ND
In-Pentane ppm 0.19-0.22 ND ND
IPropane ppm 0.19-0.22 0.19 ND
IPropene ppm 0.19-0.22 ND ND
[Propyne ppm 0.38 - 0.44 ND ND
[Volatile Organic Compounds
IBenzene ppbv 0.18 0.69 0.65
[Toluene ppbv 0.20 2.81 291
[Ethylbenzene ppbv 0.20 1.31 0.96
[Xylene (Total) ppbv 0.60 8.12 4.63
IDichlorodifluoromethane (FREON 12) ppbv 0.20 2.82 1.15
1,2-Dichlorotetrafluoroethane ppbv 0.17 11.0 ND
(Chloromethane ppbv 0.30 3.09 1.50
Vinyl Chloride ppbv 0.18 3.01 0.83
IChloroethane ppbv 0.30 0.52 ND
1,3-Butadiene ppbv 0.50 ND ND
[Trichlorofluoromethane (FREON 11) ppbv 0.20 ND 0.59
[Ethanol (ethyl alcohol) ppbv 23-46 143 101
[Trichlorotrifluoroethane ppbv 0.15 ND ND
2-propanol ppbv 3.0 3.5 ND
2-Propanone ppbv 0.80 25.8 21.1
IMethyl Ethyl Ketone (2-Butanone) ppbv 3.0 ND 35
IMethyl Isobutyl Ketone ppbv 32 ND ND
IMethyl Butyl Ketone (2-Hexanone) ppbv 2.0 ND ND
IMethyl t-butyl ether (MTBE) ppbv 0.20 ND ND
[Ethyl Acetate ppbv 22 ND ND
1,1-Dichloroethylene ppbv 0.25 ND ND
lcis-1,2-Dichloroethylene ppbv 0.19 1.37 0.59
trans-1,2-Dichloroethylene ppbv 0.20 ND ND
Methylene Chloride(Dichl hane) ppbv 0.80 0.97 ND
(Chloroform ppbv 0.15 ND ND
|Carbon Tetrachloride ppbv 0.30 ND ND
1,1-Dichloroethane ppbv 0.20 ND ND
1,2-Dichloroethane ppbv 0.20 ND ND
[Ethylene Dibromide ppbv 0.17 ND ND
1,1.1-Trichloroethane ppbv 0.30 ND ND
1,1,2-Trichloroethane ppbv 0.15 ND ND
1,1,2,2-Tetrachlorocthane ppbv 0.20 ND ND
lcis-1,3-Dichloropropene ppbv 0.18 ND ND
ltrans-1,3-Dichloropropene ppbv 0.17 ND 1.91
1,2-Dichloropropane ppbv 0.40 ND ND
IBromomethane ppbv 0.18 ND ND
IBromoform ppbv 0.20 ND ND
B ict I ppby 0.20 ND ND
IDibromochloromethane ppbv 0.20 ND ND
[Trichloroethylene ppbv 0.30 ND ND
[Tetrachloroethylene ppbv 0.20 ND ND
Styrene ppbv 0.20 0.20 ND
4-ethyltoluene ppbv 22 ND ND
1,3,5-Trimethylbenzene ppbv 0.50 1.38 0.54
1,2,4-Trimethylbenzene ppbv 0.50 2.29 1.08
(Chlorobenzene ppbv 0.20 ND ND
IBenzyl chloride ppbv 1.0 ND ND
1,3-Dichlorobenzene ppbv 0.40 ND ND
1,4-Dichlorobenzene ppbv 0.40 ND ND
1,2-Dichlorobenzene ppbv 0.40 ND ND
1,2,4-Trichlorobenzene ppbv 2.0 ND ND
[Hexachlorobutadiene ppbv 3.0 ND ND
Hexane ppbv 0.30 138 1.83
[Heptane ppbv 0.30 278 1.31
ICyclohexane ppbv 0.20 11.9 221
[Tetrahydrofuran ppbv 0.40 ND ND
1.4-Dioxane ppbv 2.0 ND ND
|Vinyl Bromide ppbv 0.20 ND ND
IPropene ppbv 0.30 ND 11.6
2.2.4-Trimethylpentane ppbv 0.20 511 1.00
|Carbon Disulfide ppbv 0.50 1.79 37.0
|Vinyl Acetate ppbv 0.20 ND ND

Notes:

1) Results are from sampling performed on Thursday, August 13, 2013.

2) ND - Not Detected, less than the limit of method detection.
3) For further information, the reader should refer to the laboratory report in Appendix A.
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Table SD
Analytical Results - Soil Vapour - Siloxanes
Detection VW-03 | VW-04
Parameter Limit 08/13/2013

mg/m* ppm mg/m* ppm mg/m* ppm
Trimethylsilyl Fluoride -- ND ND ND ND
Tetramethylsilane 0.0001 0.0001 ND ND ND ND
Methoxytrimethylsilane 0.0029 - 0.0030 0.0007 ND ND ND ND
Ethoxytrimethylsilane 0.0028 - 0.0029 0.0006 ND ND ND ND
Trimethylsilanol -- -- 0.0142 0.0038 0.0102 0.0028
Isopropoxytrimethylsilane 0.0012 0.0002 ND ND ND ND
Trimethoxymethyl Silane # -- -- ND ND ND ND
Hexamethyl Disiloxane - L2 0.0001 0.0001 ND ND ND ND
Propoxytrimethylsilane 0.0032 - 0.0033 0.0006 ND ND ND ND
1-Methylbutoxytrimethylsilane * -- -- ND ND ND ND
Butoxytrimethylsilane * -- -- ND ND ND ND
Trimethoxyvinyl Silane # -- -- ND ND ND ND
Hexamethyl Cyclotrisiloxane - D3 -- -- 0.0317 0.0035 0.0135 0.0015
Octamethyl Trisiloxane - L3 0.0002 0.0001 ND ND ND ND
Triethoxyvinyl Silane # -- -- ND ND ND ND
Triethoxyethyl Silane # -- -- ND ND ND ND
Octamethyl Cyclotetrasiloxane - D4 -- -- 0.0276 0.0023 0.0172 0.0014
Decamethyl Tetrasiloxane - L4 0.0003 0.0001 ND ND ND ND
Tetracthylsilicate # -- -- ND ND ND ND
Decamethyl Cyclopentasiloxane - D5 -- -- 0.0357 0.0024 0.0246 0.0016
[Dodecamethyl Pentasiloxane - L5 0.0028 0.0002 ND ND ND ND
Dodecamethyl Cyclohexasiloxane - D6 -- -- 0.2163 0.0119 0.1685 0.0093
Sum 0.3396 0.0263 0.2476 0.0189

Notes:

1) Soil vapour samples collected on Thursday, August 13, 2013.
2) ND - Not Detected, less than the limit of method detection.
3) - - No value established in the detection limit.

4) V=200 mL, where V is volume of air/gas sampled.
5) * - Semiquanititative (response factor set at 5).

6) # - Unstable, poor detectability, commercial standards tested.

7) For further information, the reader should refer to the laboratory report in Appendix A.
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ERMP - Red Deer College and Red Deer Motors Landfill Sites
Historic Waste Disposal Sites, The City of Red Deer

Table 1

General Site Attributes for Exposure to Soil Vapour Inhalation

Site Information and Environmental Setting

Site Description:

Legal Description:

Surrounding Land Use:

Groundwater Usage:
Surface Water:

Underground Structures:

Special Environmental Conditions:

The historic waste material lies in two distinct areas within the boundaries of the Red Deer
College and the South Hill neighbourhood. Each landfill is separated by Taylor Drive and
Waskasoo Creek. Presently, the site on the college campus is an open landscaped area
with an asphalt paved pedestrian path. The Red Deer Motors site is currently a vacant
grassed area. There are currently no buildings located within the boundaries of the two
historic landfills.

Red Deer College - Lot J Plan 012 0303 within SE 08-38-27 W4M

Red Deer Motors - Lot 3MR Block 2 Plan 842 2279 within SE 08-38-27 W4M

Urban Setting (City of Red Deer)

The sites are bounded on the north by 32 Street followed by various commercial and
residential developments. The community of West Park is located to the northwest.
Commercial developments are to the east and southeast. On campus housing borders the
Red Deer College Landfill. Other campus facilities are southwest of the landfill.

Red Deer Motors Landfill is a green space with no direct assess from Taylor Drive or 32 Street
and considered to be semi-isolated from the public.

No usage on either landfill site presently nor likely in the future.

No noted direction of principal overland flow or drainage control measures.

There are no obvious environmental concerns for surface water run-off or run-on throughout
this area.

A private communication line (installed July 2011) traverses the waste area at the

college campus. Buried electrical cable is along the south side of 32 Street.

A storm sewer traverses south of the Red Deer Motors Landfill with an outfall into
Waskasoo Creek.

The landfills have been closed for approximately 43 years, circa 1972.

Receptor Potential Exposure Routes Soil Gas
Oxygenated Ketone Chlorinated
On-Site:
Recreational Visitors Inhalation of vapours from soil x x v
Maintenance Workers Inhalation of vapours from groundwater x x x
Students Ingestion of groundwater v 4 4
Student Housing (with basement) Inhalation of vapours from soil x x x
Off-Site:
Red Deer College Buildings Inhalation of vapours from soil x x v
in proximity to the landfill Inhalation of vapours from groundwater x x v
Ingestion of groundwater v 4 4
Single and Multi-Family Houses (with Inhalation of vapours from soil v v v
basement/underground garage) Inhalation of vapours from groundwater x x x
Ingestion of groundwater v v v
Commercial Developments Inhalation of vapours from soil v v v
Inhalation of vapours from groundwater x x x
Ingestion of groundwater v 4 4
West Park Middle School Inhalation of vapours from soil v v v
Inhalation of vapours from groundwater v v v
Ingestion of groundwater v v v
Underground Utilities:
Communication Line Impact of vapours from groundwater x x x
Electrical Cable Impact of vapours from soil x x x
Storm Sewer Ingestion of groundwater x x x

x
v

- Potential Exposure Hazard

- "Negligible" Potential Exposure Hazard
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ERMP - Red Deer College and Red Deer Motors Landfill Sites
Historic Waste Disposal Sites. The City of Red Deer

Table 2A
Identified Chemicals of Concern - Physical Attributes
Chemical Media ib
Soil Groundwater Soil Vapour Molecular Vapour Specific Solubility Henry's Law Coefficients Half-life Odour
Weight Pressure Gravity in Water Constant Octanol Water | Org. C. Water Soil/Sediment Air Soil Threshold
mg/kg ppb ppby g/mol mmHg ‘Water Air mg/L Pa m’/mol log K,,,, log K,,. kd Time Time ppm
[Ethane -- -- 190 - 1100 30.07 31,500 * 0.546 L1 60.2 5.07E+04 1.81 230 -- 50 - 70 days -- 899
[Ethylene -- -- 190 - 670 28.05 52,100%* 0.569 1 131 2.31E+04 113 98 -- 1.9 days -- 270 - 600
Methane -- -- 44,000 - 260 x 10° 16.04 47,000 * 0422 055 Insoluble 6.69E+04 1.09 90 -- 7-10 years -- --
-Pentane -- -- 190 - 14,000 7215 420 0.63 25 380 1.27E+05 339 80 -- 4 days -- 10
-Butane -- -- 358 - 2400 58.12 1,820 0.60 21 Insoluble 9.63E+04 289 900 -- 63 days -- 1.200
[Propane -- -- 190 - 340 44.09 9,823 0.59 15 100 7.16E+04 236 460 -- 14 days -- 20,000
[Propene -- -- 190 - 220 42.08 760 (@, -47°C 0.609 1.46 244 % 1.99E+04 1.77 220 -- 15 - 23 hours -- --
[Dichlorodifluoromethane (FREON 12) 0.010 -- 0.2-348 1209 4332 1.50 420 Insoluble 3.48E+04 2.16 356 -- 105 - 169 years -- --
1.2-Dichlorotetrafluoroethane -- -- 0.17 -34.4 170.93 1.444 1.44 5.93 130 * 1.27E+05 282 815 -- 126 - 310 years -- --
(Chloromethane 0.10 2.00 03-29 50.5 3.800 0.92 1.80 5.000 8.94E+02 0.91 14 -- 1 year -- 10
'Vinyl Chloride 0.20 3.0- 470 0.18 -519 625 2.508 0.969 22 2.760 8.82E+01 15 57 -- 55 hours 0.2-0.5 days 3.000
(Chloroethane 0.10 1.0-45 0.30-29 64.5 1,000 0.92 222 6.000 L.11E+03 1.43 24 -- 39 days -- 4.2
I Trichlorofluoromethane (FREON 11) 0.01 50 0.20 -50.6 137.4 690 1.49 4.70 Insoluble 9.83E+03 253 97 -- 52-207 years -- --
[Ethanol (Ethyl Alcohol) -- -- 101 -648 46.1 44 0.80 1.60 Miscible 5.07E-01 -0.31 1 -- 5 days -- 0.35
[2-Propanol -- -- 3.0-290 60.1 33 2.07 0785 Miscible 8.21E-01 0.05 15 -- 3.2 days -- --
2-Propanone -- -- 0.80-76 58.1 180 0.80 2.00 Miscible L61E+02 -0.24 0.73 -- 22-23 days 1 -7 days 20
-Isopropyltoluene 0.010-0.813 -- -- 1342 15% 0.857 4.62 234 1.11E+03 41 4.050 -- 1-34 days -- --
lethyl Ethyl Ketone (2-Butanone) -- -- 3.0-290 721 71 0.80 241 Soluble S.7TE+00 0.63 0.56 -- 14 days -- 5.4
1.1-Dichloroethylene 0.01 0.50 025-24 96.94 500 121 3.25 400 2.64E+03 213 64 & 65 -- 5-12days -- 190
is-1.2.-Dicholoroethylene 0.010-1.04 330 -3,000 042-123 96.95 180 1.28 3.34 4.000 4.13E+02 1.86 250 -- 6.1 days 0.14-9.9 years 0.085
rans-1.2-Dichloroethene 0.01-0.048 05-34 0.20-30 96.95 265 127 3.34 6.300 6.81E+02 2.09 1.56 -- 3.79 days -- 0.26
Methylene Chloride 0.010-0.101 20-78 0.80-120 849 350 130 2.90 20.000 3.20E+02 125 24 -- 119 days -- 250
(Chloroform 0.010 - 0.062 0.50 0.15-182 119.4 160 1.48 4.12 5.000 * 3.72E+02 1.97 34-196 -- 150 days 0.3 - 1.4 days 85
1.2-Dichloroethane 0.010 -0.087 05-94 020-19 98.96 64 1.24 3.40 8.690 L1IE+01 1.48 1.28-1.62 -- 73 days -- 12-100
1.1,1-Trichloroethane 0.01 0.50 0.30-29 133.4 100 1.31 4.6 4,000 7.30E+03 248 120 - 151 1.8,2.592 & 1338 4.7 years >97 & >485 days 0.971
trans-1.3-Dichloropropene 0.01 0.50 0.17 - 16 110.98 34 * 1.220 % 1.40 2.800 * 3.60E+02 203 28 -- 76 days 6 - 17 days 1
(Trichloroethylene 0.01 0.5-0.77 0.30-81.9 1314 58 146 4.50 1.280 * 9.98E+02 261 101 0.093 7 & 114 days -- 28
Tetrachloroethylene 0.01 0.50 0.20-221 1658 14 1.62 5.80 206 * 1L.79E+03 3.40 200 - 237 -- 96 days 1.2 - 5.4 hours 1
[Benzene 0.0050 - 0.0058 15-37 0.18-5.17 781 75 0.88 2.70 700 5.63E+02 213 85 -- 13 days -- 1.5
Toluene 0.048 - 0.050 0.4-40 0.20-4.80 921 21 0.87 3.10 700 @ 23.3°C 6.73E+02 273 37-178 -- 3 days 3 hours - 71 days 2.9
[Ethylbenzene 0.015-1.04 04-46 020-27 106.2 7 0.87 3.70 100 7.98E+02 315 520 -- 55 hours -- 23
-Xvlene -- -- 020-19 106.2 7 0.88 3.70 200 5.25E+02 312 24-251 -- 1.2 days -- --
-- -- 037-99 106.2 9 0.86 3.70 Slight 7.28E+02 320 166 - 182 -- 16.3 hours -- 11
-Xylene -- -- 037-99 106.2 9 0.86 3.70 200 6.99E+02 315 246 - 540 .- 27 hours -- --
Total Xylene 0.1-728 1.8-260 0.60 - 190 106.2 0.896 @ 21°C 0.86 3.70 130 6.23E+02 -- -- -- 8 - 14 hours -- 0.05-0.27
Styrene 0.010 - 0.050 0.50 020-42 104.2 5 0.91 3.60 300 2.81E+04 295 960 -- 3.5-9 hours 4 months 0.008
1.2.4-Trimethylbenzene 0.013-7.72 4.0-89 0.50 - 48 1202 1 @ 13.33°C 0.88 4.10 60 5.25E+02 3.78 35 -- 6 hours -- 0.4
1.3,5-Trimethylbenzene 0.010-2.01 1.8-17 0.50 - 48 120.2 2 0.86 4.15 20 8.89E+02 3.42 500 - 1,445 -- 11 hours -- 0.03661
(Chlorobenzene 0.01 0.5-0.97 020-19 112.56 88 L11 3.88 498 * 3.15E+02 2.84 48-313 166.34 21 days 7 days 0.217-1.738
1.2-Dicholorobenzene 0.01 05-6.7 0.40-38 147 1.47 * 1.30 5.10 140.000 1.93E+02 338 25-3.76 -- <50 days -- 50
1.4-Dicholorobenzene 0.01 05-20 0.40-38 147 0.6 1458 5.08 73.8 2. 74E+02 342 273 & 390 -- 50 days -- 0.121
[Hexane -- -- 0.30 - 17.800 86.2 124 0.66 3.00 20 1.85E+05 3.90 150 -- 3 days -- 130
Heptane -- -- 0.58-1.970 100.2 40 @ 22.2°C 0.68 4.60 3 2.03E+05 4.66 8.200 -- 54 hours -- 220
(Cyclohexane -- -- 0.35-4.900 842 78 078 2.90 Insoluble 1.52E+04 344 160 -- 45 hours -- 0.41
Tetrahydrofuran -- -- 0.40-38 721 132 0.89 2.50 Miscible 7.14E+00 0.46 18 -- 21 - 24 hours -- 30
2.2 4-Trimethylpentane -- -- 020-19 114.22 493 * 0.69 3.93 Insoluble 3.05E+05 4.08 4.35 -- 4.4 days -- --
(Carbon Disulfide -- -- 0.50 - 48 76.1 297 1.26 2.63 3.000 1.46E+03 1.94 270 -- 5.5 days -- 0.016

Notes:

1) Above identified chemicals of concern are derived from the results of a 2014 Phase Il ESA. Additional chemicals may be added pending future investigation and testing events.
2) HQ values are calculated by the use of the highest concentration measured or the detection limit established by the analytical method

3) Solubility in water, Vapour pressure. Specific Gravity is at 20°C unless otherwise stated.

4) Henry's Law Constant and any value with * Temperature at 25°C

5) --/N/E - Not Tested. No Value Established or Not Evaluated

6) ND - Not Detected. below the limit of method detection
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ERMP - Red Deer College and Red Deer Motors Landfill Sites
Historic Waste Disposal Sites, The City of Red Deer

Table 2B
Identified Chemicals of Concern - Guidelines and Toxicological Values
Chemical Media T Attributes
Carcinogen Soil Groundwater Soil Vapour i ation | 8-hour O A TRV
Factor Exposure Limit Daily Intake Intake TC UR
mg/kg ppb ppbv gm/kg or gm/l ppm mg/m’ | mg/kg/day | ppm bw/day mg/m’ (mg/m’)”

[Ethane (N/E -- -- 190 - 1100 5 1,000 1,230 -- -- -- --
[Ethylene N/E -- - 190 -670 4 200 229 -- -- -- --
Methane Non-Carcinogen -- -- 44,000 -260 x 10° 1 1,000 706 -- -- .- --
n-Pentane IN/E -- -- 190 - 14,000 80 600 1,770 -- -- -- --
n-Butane (N/E -- -- 358 - 2400 33 1,000 -- -- -- -- --
[Propane (Non-Carcinogen -- -- 190 -340 13.1 100 180 --
[Propene IN/E -- -- 190 -220 5 50 147 --
[Dichlorodifluoromethane (FREON 12) (Non-Carcinogen 0.010 -- 0.2-348 25 1,000 4,950 - -- -- -
1,2-Dichlorotetrafluoroethane (N/E -- -- 0.17-344 82 1,000 991 --
Chloromethane Carcinogen 0.10 2.00 03-29 3 50 105 -- 0.003 0.1 0.4
[Vinyl Chloride Carcinogen 0.20 3.0- 470 0.18-519 <10 1 2.6 0.009 0.1 0.0088
(Chloroethane Carcinogen 0.10 1.0-45 0.30-29 2.5 100 264 -- -- -- --
Trichlorofluoromethane (FREON 11) [Non-Carcinogen 0.01 5.0 0.20 -50.6 49 10002 5600 -- -- -- --
[Ethanol (Ethyl Alcohol) Carcinogen -- -- 101 -648 3 1,000 1,880 -- -- -- --
2-Propanol N/E -- - 3.0 -290 3 200 492 --
2-Propanone N/E -- -- 0.80-76 32 250 % 590 * -- -- -- --
[p-Isopropyltoluene IN/E 0.010-0.813 -- -- 286 10 49 -- -- --
[Methyl Ethyl Ketone (2-Butanone) (N/E -- -- 3.0-290 12-275 200 590 -- 0.6 5 --
1.1-Dichloroethylene N/E 0.01 0.50 0.25-24 <13 5 20 0.05 0.2
cis-1.2.-Dicholoroethylene (N/E 0.010-1.04 330 -3.000 042-123 5 200 793 -- 0.002 -- 0.15
trans-1.2-Dichloroethylene (N/E 0.01-0.048 05-34 0.20-30 5 200 790 0.0003 -- -- --
[Methylene Chloride Possible Carcinogen 0.010-0.101 20-78 0.80 - 120 2 50 174 -- 0.05 3 0.000023
Chloroform Possible Carcinogen 0.010 -0.062 0.50 0.15-18.2 2.9-1035 10 49 -- 0.01 0.04475 0.023
1.2-Dichloroethane Possible Carcinogen 0.010-0.087 05-9.4 0.20-19 2 10 40 -- 12 -- --
1.1,1-Trichloroethane (N/E 0.01 0.50 0.30-29 0.7-49 350 1,910 0.6
trans-1.3-Dichloropropene Carcinogen 0.01 0.50 0.17-16 5 1 45 0.0003 -- -- --
Trichlorocthylene Carcinogen 0.01 0.5-0.77 0.30-81.9 4-39 50 269 - 0.00146 0.04 0.00061
Tetrachloroethylene Carcinogen 0.01 0.50 0.20-221 26-115 25 170 -- 0.014 0.36 --
[Benzene Carcinogen 0.0050 - 0.0058 15-37 0.18-5.17 1.1-20 0.5 16 -- 0.004 -- 0.0033
Toluene [Non-Carcinogen 0.048 -0.050 0.4-40 0.20-4.80 13-90 50 188 -- 0.22 38 5
[Ethylbenzene Possible Carcinogen 0.015-1.04 0.4-46 0.20-27 0.67-15 100 434 16 0.1 1 1
0-Xylene Non-Carcinogen -- -- 0.20-19 6.2-21 100 434 -- L5 0.18 --
[m-Xylene Non-Carcinogen -- -- 0.37-99 6-234 100 434 -- 15 0.18 --
p-Xylene Non-Carcinogen -- -- 0.37-99 15 100 434 -- 15 0.18 --
[Total Xylene [Non-Carcinogen 0.1-7.28 1.8 -260 0.60 - 190 1-24 100 434 -- 15 0.18 0.7
Styrene Non-Carcinogen 0.010 -0.050 0.50 0.20-42 135 85 0.133 0.12 0.092 0.26
1.2, 4-Trimethylbenzene Non-Carcinogen 0.013-7.72 40-89 0.50-48 439 25 123 -- 0.0016 0.007 --
1.3,5-Trimethylbenzene Non-Carcinogen 0.010-2.01 18-17 0.50-48 23-342 25 123 0.0015 0.0036
(Chlorobenzene [Non-Carcinogen 0.01 0.5-0.97 0.20-19 3.9-40 75 350 0.01
1.2-Dicholorobenzene (Non-Carcinogen 0.01 05-6.7 0.40-38 90 -28.840 25 150 0.43
1.4-Dicholorobenzene Possible Carcinogen 0.01 05-2.0 0.40 -38 33-720 10 60 0.11 0.095 --
Hexane Non-Carcinogen -- -- 0.30 - 17.800 200 500 1,760 -- 0.7 -- --
[Heptane (N/E -- -- 0.58-1,970 2.000 400 1,640 -- -- -- --
Cyclohexane N/E -- -- 0.35 -4.900 89 300 1,010 -- -- -- --
Tetrahydrofuran Possible Carcinogen -- -- 0.40-38 3 50 147 -- 0.9 -- --
2.2 4-Trimethylpentane (N/E -- -- 0.20-19 257 300 1,400 -- -- -- --
[Carbon Disulfide [Non-Carcinogen -- -- 0.50-48 <6.1 & <60 1 31 -- 0.1 0.1 --
Notes:

1) Above identified chemicals of concern are derived from the results of a 2014 Phase Il ESA. Additional chemicals may be added pending future investigation and testing events.
2) HQ values are calculated by the use of the highest i or the d limit by the analytical method.

3) Solubility in water, Vapour pressure, Specific Gravity is at 20°C unless otherwise stated.

4) Henry's Law Constant and any value with * Temperature at 25°C.

5) --/N/E - Not Tested, No Value Established or Not Evaluated.

6) ND - Not Detected, below the limit of method detection.
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ERMP — Red Deer College & Red Deer Motors Landfill Sites
Historic Waste Disposal Sites, The City of Red Deer

Table 2 Notes

1. Eight (8) Hour occupational Exposure Limit is referenced from Alberta
Occupational Health & Safety Code 2009 unless no value available in which
Time Weighted Average is referenced from NIOSH standards.

Alberta Environment Sustainable Resource & Development.
Environment Canada, Health Canada.

Ontario Ministry of the Environment, Standards Development Branch.

A

United States of America Department of Labor, Occupational Safety & Health
Administration.

6.  Alberta Tier 1 Soil and Groundwater Remediation Guidelines December 2010 and
May 2014.

7. National Institute for Occupational Safety and Health (NIOSH) Education and
Information Division.

8.  Federal Contaminated Site Risk Assessment in Canada.

9.  US National Library of Medicine, National Institutes of Health, Department of
Health & Human Services, Hazardous Substance Database.

10. The Merck Index, 12th Edition, 1996.

11. EPA United States Environmental Protection Agency, Technology Transfer
Network — Air Toxics Web Site.

12. EPA United States Environmental Protection Agency, Integrated Risk
Information System (IRIS).

13. EPA United States Environmental Protection Agency, Chemical Summary Fact
Sheets.

14. NOAA National Oceanic and Atmospheric Administration - Cameo Chemicals
Web Site.

15. World Health Organization - International Agency For Research on Cancer.

16. UNEP - United Nations Environment Programme.
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ERMP - Red Deer College and Red Deer Motors Landfill Sites
Historic Waste Disposal Sites, The City of Red Deer

Table 3A Residential Land Use
Calculated Hazard Quotients for Identified Chemicals of Concern

Chemical Estimate Dosage Carcinogen Hazard Quotient
ppm bw/day Calculated Adjusted

Chloromethane 0.2 Carcinogen 57 570
Vinyl Chloride 4 Carcinogen 470.9 4,709
Chloroethane 5 Carcinogen -- --
trans-1,3-Dichloropropene 0.02 Carcinogen 63.6 636
Trichloroethylene 0.2 Carcinogen 120.7 1,207
Tetrachloroethylene 0.4 Carcinogen 31.2 312
[Benzene 2 Carcinogen 494.9 4,949
[Ethanol (Ethyl Alcohol) 0.3 Carcinogen - - - -
Chloroform 0.04 Possible Carcinogen 3.8 38
Methylene Chloride 0.2 Possible Carcinogen 4.9 49
1,2-Dichloroethane 0.03 Possible Carcinogen 0.02 0.2
[Ethylbenzene 3 Possible Carcinogen 34.8 348
1,4-Dichlorobenzene 0.1 Possible Carcinogen 1 10
Tetrahydrofuran 0.004 Possible Carcinogen 0.004 0.04
[Propane 0.1 Non Carcinogen -- --
[Dichlorodifluoromethane (FREON 12) 0.4 Non Carcinogen -- --
Trichlorofluoromethane (FREON 11) 0.5 Non Carcinogen -- --
Toluene 3 Non Carcinogen 11.6 116
0-Xylene 0.002 Non Carcinogen 0.001 0.01
m Xylene 0.004 Non Carcinogen 0.002 0.02
p-Xylene 0.004 Non Carcinogen 0.002 0.02
Total Xylene 15 Non Carcinogen 10.2 102
Styrene 1 Non Carcinogen 14.9 149
1,2,4-Trimethylbenzene 4 Non Carcinogen 2,769 27,690
1,3,5-Trimethylbenzene 1 Non Carcinogen 957.6 9,576
Chlorobenzene 0.05 Non Carcinogen 5 50
1,2-Dicholorobenzene 0.1 Non Carcinogen 0.3 3
[Hexane 15 Non Carcinogen 21 210
Carbon Disulfide 0.03 Non Carcinogen 0.3 3
[Ethane 0.3 N/E -- --
Ethylene 0.2 N/E -- --
n-Pentane 10 N/E -- --
n-Butane 1 N/E -- --
[Propene 0.1 N/E -- --
1,2-Dichlorotetrafluoroethane 0.06 N/E -- --
2-Propanol 0.003 N/E -- --
2-Propanone 0.02 N/E -- --
Methyl Ethyl Ketone (2-Butanone) 0.004 N/E 0.007 0.07
1,1-Dichloroethylene 0.1 N/E 2.5 25
cis-1,2,-Dicholoroethylene 118 N/E 58,828 588,280
rans-1,2-Dichloroethene 0.2 N/E 824.5 8,245
1,1,1-Trichloroethane 0.4 N/E 0.6 6
Heptane 2 N/E -- --
Cyclohexane 4 N/E -- --
2,2,4-Trimethylpentane 0.01 N/E -- --
Methane 40,049 Asphyxiant -- --
Notes:

1) HQ values are calculated solely on Health Canada exposure parameters published in the PQRA, ver 2.0 September 2010.
2) Landfill soil gas is the gaseous constituents present in the pores between soil particles.
Once the soil gas enters into a structure, the soil gas is referred to as soil vapour.
3) Vapour inhalation for a coarse-grained soil in a basement.
4) - -/N/E - Not Tested, No Value Established or Not Evaluated.
5) Adjusted HQ - Calculated HQ with a Factor of Safety (10) applied to address uncertainties with single data point.
6) Bold and shaded reflect a calculated HQ greater than 1 signifying a level of concern to hazard exposure.
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ERMP - Red Deer College and Red Deer Motors Landfill Sites
Historic Waste Disposal Sites, The City of Red Deer

Table 3B Food Establishment Land Use
Calculated Hazard Quotients for Identified Chemicals of Concern

Chemical Estimate Dosage Carcinogen Hazard Quotient
ppm bw/day Calculated Adjusted

Chloromethane 0.02 Carcinogen 5.9 59
Vinyl Chloride 0.4 Carcinogen 49.1 491
Chloroethane 0.5 Carcinogen -- --
trans-1,3-Dichloropropene 0.002 Carcinogen 6.6 66
Trichloroethylene 0.02 Carcinogen 12.6 126
Tetrachloroethylene 0.05 Carcinogen 33 33
Benzene 0.2 Carcinogen 51.5 515
Ethanol (Ethyl Alcohol) 0.03 Carcinogen -- - -
Chloroform 0.004 Possible Carcinogen 0.4 4
Methylene Chloride 0.03 Possible Carcinogen 0.5 5
1,2-Dichloroethane 0.003 Possible Carcinogen 0.002 0.02
Ethylbenzene 0.4 Possible Carcinogen 3.6 36
1,4-Dichlorobenzene 0.01 Possible Carcinogen 0.1 1
Tetrahydrofuran 0.0004 Possible Carcinogen 0.0004 0.004
Propane 0.03 Non Carcinogen -- --
Dichlorodifluoromethane (FREON 12) 0.1 Non Carcinogen -- --
Trichlorofluoromethane (FREON 11) 0.1 Non Carcinogen -- --
Toluene 0.6 Non Carcinogen 2.8 28
0-Xylene 0.0004 Non Carcinogen 0.0003 0.003
m-Xylene 0.0009 Non Carcinogen 0.0006 0.006
p-Xylene 0.0009 Non Carcinogen 0.0006 0.006
Total Xylene 4 Non Carcinogen 2.4 24
Styrene 0.3 Non Carcinogen 3.6 36
1,2,4-Trimethylbenzene 1 Non Carcinogen 659.3 6,593
1,3,5-Trimethylbenzene 0.3 Non Carcinogen 228 2,280
Chlorobenzene 0.01 Non Carcinogen 1.2 12
1,2-Dicholorobenzene 0.03 Non Carcinogen 0.08 0.8
Hexane 4 Non Carcinogen 5 50
Carbon Disulfide 0.007 Non Carcinogen 0.07 0.7
Ethane 0.08 N/E -- --
Ethylene 0.04 N/E -- --
n-Pentane 2 N/E -- --
In-Butane 0.3 N/E -- --
Propene 0.04 N/E -- --
1,2-Dichlorotetrafluoroethane 0.01 N/E -- --
2-Propanol 0.0007 N/E -- --
2-Propanone 0.005 N/E -- --
Methyl Ethyl Ketone (2-Butanone) 0.001 N/E 0.002 0.02
1,1-Dichloroethylene 0.03 N/E 0.6 6
cis-1,2,-Dicholoroethylene 28 N/E 14,006.7 140,067
trans-1,2-Dichloroethene 0.06 N/E 196.3 1,963
1,1,1-Trichloroethane 0.08 N/E 0.1 1
Heptane 0.5 N/E -- --
Cyclohexane 0.9 N/E -- --
2,2,4-Trimethylpentane 0.001 N/E -- --
Methane 9,535 Asphyxiant -- --

Notes:
1) HQ values are calculated solely on Health Canada exposure parameters published in the PQRA, ver 2.0 September 2010.
2) Landfill soil gas is the gaseous constituents present in the pores between soil particles.
Once the soil gas enters into a structure, the soil gas is referred to as soil vapour.
3) Vapour inhalation for a coarse-grained soil in a basement.
4) - -/N/E - Not Tested, No Value Established or Not Evaluated.
5) Adjusted HQ - Calculated HQ with a Factor of Safety (10) applied to address uncertainties with single data point.
6) Bold and shaded reflect a calculated HQ greater than 1 signifying a level of concern to hazard exposure.
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ERMP - Red Deer College and Red Deer Motors Landfill Sites
Historic Waste Disposal Sites, The City of Red Deer

Table 3C School & Hospital Developments Land Use
Calculated Hazard Quotients for Identified Chemicals of Concern

Chemical Estimate Dosage Carcinogen Hazard Quotient
ppm bw/day Calculated Adjusted

Chloromethane 0.02 Carcinogen 5.9 59
Vinyl Chloride 0.4 Carcinogen 49.1 491
Chloroethane 0.5 Carcinogen -- --
trans-1,3-Dichloropropene 0.002 Carcinogen 6.6 66
Trichloroethylene 0.02 Carcinogen 12.6 126
Tetrachloroethylene 0.05 Carcinogen 33 33
Benzene 0.2 Carcinogen 51.5 515
Ethanol (Ethyl Alcohol) 0.03 Carcinogen - - - -
Chloroform 0.004 Possible Carcinogen 0.4 4
Methylene Chloride 0.03 Possible Carcinogen 0.5 5
1,2-Dichloroethane 0.003 Possible Carcinogen 0.002 0.02
Ethylbenzene 0.4 Possible Carcinogen 3.6 36.3
1,4-Dichlorobenzene 0.01 Possible Carcinogen 0.1 1
Tetrahydrofuran 0.0004 Possible Carcinogen 0.0004 0.004
Propane 0.03 Non Carcinogen -- --
Dichlorodifluoromethane (FREON 12) 0.10 Non Carcinogen -- --
Trichlorofluoromethane (FREON 11) 0.1 Non Carcinogen -- --
Toluene 0.6 Non Carcinogen 2.8 28
0-Xylene 0.0004 Non Carcinogen 0.0003 0.003
m-Xylene 0.0009 Non Carcinogen 0.0006 0.006
p-Xylene 0.0009 Non Carcinogen 0.0006 0.006
Total Xylene 4 Non Carcinogen 2.4 24
Styrene 0.3 Non Carcinogen 3.6 36
1,2,4-Trimethylbenzene 1 Non Carcinogen 659.3 6,593
1,3,5-Trimethylbenzene 0.3 Non Carcinogen 228 2,280
Chlorobenzene 0.01 Non Carcinogen 1.2 12
1,2-Dicholorobenzene 0.03 Non Carcinogen 0.08 0.8
Hexane 4 Non Carcinogen 5 50
Carbon Disulfide 0.007 Non Carcinogen 0.07 0.7
Ethane 0.08 N/E -- --
Ethylene 0.04 N/E -- --
n-Pentane 2 N/E -- --
In-Butane 0.3 N/E -- --
Propene 0.04 N/E -- --
1,2-Dichlorotetrafluoroethane 0.01 N/E -- --
2-Propanol 0.0007 N/E -- --
2-Propanone 0.005 N/E -- --
Methyl Ethyl Ketone (2-Butanone) 0.001 N/E 0.002 0.02
1,1-Dichloroethylene 0.6 N/E 0.6 6
cis-1,2,-Dicholoroethylene 28 N/E 14,006.7 140,067
trans-1,2-Dichloroethene 0.06 N/E 196.3 1,963
1,1,1-Trichloroethane 0.08 N/E 0.1 1
Heptane 0.5 N/E -- --
Cyclohexane 0.9 N/E -- --
2,2,4-Trimethylpentane 0.001 N/E -- --
Methane 9,535 Asphyxiant -- --

Notes:
1) HQ values are calculated solely on Health Canada exposure parameters published in the PQRA, ver 2.0 September 2010.
2) Landfill soil gas is the gaseous constituents present in the pores between soil particles.
Once the soil gas enters into a structure, the soil gas is referred to as soil vapour.
3) Vapour inhalation for a coarse-grained soil in a basement.
4) - -/N/E - Not Tested, No Value Established or Not Evaluated.
5) Adjusted HQ - Calculated HQ with a Factor of Safety (10) applied to address uncertainties with single data point.
6) Bold and shaded reflect a calculated HQ greater than 1 signifying a level of concern to hazard exposure.
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Table 3D General Retail Developments Excluding Food Establishments Land Use
Calculated Hazard Quotients for Identified Chemicals of Concern

Chemical Estimate Dosage Carcinogen Hazard Quotient
ppm bw/day Calculated Adjusted

Chloromethane 0.02 Carcinogen 5.9 59
Vinyl Chloride 0.4 Carcinogen 49.1 491
Chloroethane 0.5 Carcinogen -- --
trans-1,3-Dichloropropene 0.002 Carcinogen 6.6 66
Trichloroethylene 0.02 Carcinogen 12.6 126
Tetrachloroethylene 0.05 Carcinogen 33 33
Benzene 0.2 Carcinogen 51.5 515
Ethanol (Ethyl Alcohol) 0.03 Carcinogen - - - -
Chloroform 0.004 Possible Carcinogen 0.4 4
Methylene Chloride 0.03 Possible Carcinogen 0.5 5
1,2-Dichloroethane 0.003 Possible Carcinogen 0.002 0.02
Ethylbenzene 0.4 Possible Carcinogen 3.6 36
1,4-Dichlorobenzene 0.01 Possible Carcinogen 0.1 1
Tetrahydrofuran 0.0004 Possible Carcinogen 0.0004 0.004
Propane 0.03 Non Carcinogen -- --
Dichlorodifluoromethane (FREON 12) 0.1 Non Carcinogen -- --
Trichlorofluoromethane (FREON 11) 0.1 Non Carcinogen -- --
Toluene 0.6 Non Carcinogen 2.8 28
0-Xylene 0.0004 Non Carcinogen 0.0003 0.003
m-Xylene 0.0009 Non Carcinogen 0.0006 0.006
p-Xylene 0.0009 Non Carcinogen 0.0006 0.006
Total Xylene 4 Non Carcinogen 2.4 24
Styrene 0.3 Non Carcinogen 3.6 36
1,2,4-Trimethylbenzene 1 Non Carcinogen 659.3 6,593
1,3,5-Trimethylbenzene 0.3 Non Carcinogen 228 2,280
Chlorobenzene 0.01 Non Carcinogen 1.2 12
1,2-Dicholorobenzene 0.03 Non Carcinogen 0.08 0.8
Hexane 4 Non Carcinogen 5 50
Carbon Disulfide 0.007 Non Carcinogen 0.07 0.7
Ethane 0.08 N/E -- --
Ethylene 0.04 N/E -- --
n-Pentane 2 N/E -- --
In-Butane 0.3 N/E -- --
Propene 0.04 N/E -- --
1,2-Dichlorotetrafluoroethane 0.01 N/E -- --
2-Propanol 0.0007 N/E -- --
2-Propanone 0.005 N/E -- --
Methyl Ethyl Ketone (2-Butanone) 0.001 N/E 0.002 0.02
1,1-Dichloroethylene 0.03 N/E 0.6 6
cis-1,2,-Dicholoroethylene 28 N/E 14,006.7 140,067
trans-1,2-Dichloroethene 0.06 N/E 196.3 1,963
1,1,1-Trichloroethane 0.08 N/E 0.1 1
Heptane 0.5 N/E -- --
Cyclohexane 0.9 N/E -- --
2,2,4-Trimethylpentane 0.001 N/E -- --
Methane 9,535 Asphyxiant -- --

Notes:
1) HQ values are calculated solely on Health Canada exposure parameters published in the PQRA, ver 2.0 September 2010.
2) Landfill soil gas is the gaseous constituents present in the pores between soil particles.
Once the soil gas enters into a structure, the soil gas is referred to as soil vapour.
3) Vapour inhalation for a coarse-grained soil in a basement.
4) - -/N/E - Not Tested, No Value Established or Not Evaluated.
5) Adjusted HQ - Calculated HQ with a Factor of Safety (10) applied to address uncertainties with single data point.
6) Bold and shaded reflect a calculated HQ greater than 1 signifying a level of concern to hazard exposure.
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Table 3E Utility Infrastructure Activities Land Use
Calculated Hazard Quotients for Identified Chemicals of Concern

Chemical Estimate Dosage Carcinogen Hazard Quotient
ppm bw/day Calculated Adjusted

Chloromethane 0.02 Carcinogen 5.8 58
Vinyl Chloride 0.4 Carcinogen 47.7 477
Chloroethane 0.5 Carcinogen -- --
trans-1,3-Dichloropropene 0.002 Carcinogen 6.4 64
Trichloroethylene 0.02 Carcinogen 12.2 122
Tetrachloroethylene 0.04 Carcinogen 3.2 32
Benzene 0.2 Carcinogen 50.2 502
Ethanol (Ethyl Alcohol) 0.03 Carcinogen - - - -
Chloroform 0.004 Possible Carcinogen 0.4 4
Methylene chloride 0.02 Possible Carcinogen 0.5 5
1,2-Dichloroethane 0.003 Possible Carcinogen 0.002 0.02
Ethylbenzene 0.4 Possible Carcinogen 3.5 35
1,4-Dichlorobenzene 0.01 Possible Carcinogen 0.1 1
Tetrahydrofuran 0.0004 Possible Carcinogen 0.0004 0.004
Propane 0.03 Non Carcinogen -- --
Dichlorodifluoromethane (FREON 12) 0.09 Non Carcinogen -- --
Trichlorofluoromethane (FREON 11) 0.1 Non Carcinogen -- --
Toluene 0.6 Non Carcinogen 2.7 27
0-Xylene 0.0004 Non Carcinogen 0.0003 0.003
m-Xylene 0.0009 Non Carcinogen 0.0006 0.006
p-Xylene 0.0009 Non Carcinogen 0.0006 0.006
Total Xylene 4 Non Carcinogen 2.4 24
Styrene 0.3 Non Carcinogen 3.5 35
1,2,4-Trimethylbenzene 1 Non Carcinogen 641.6 6,416
1,3,5-Trimethylbenzene 0.3 Non Carcinogen 2219 2,219
Chlorobenzene 0.01 Non Carcinogen 1.1 11
1,2-Dicholorobenzene 0.03 Non Carcinogen 0.08 0.8
Hexane 3 Non Carcinogen 4.9 49
Carbon Disulfide 0.007 Non Carcinogen 0.07 0.7
Ethane 0.07 N/E -- --
Ethylene 0.04 N/E -- --
n-Pentane 2 N/E -- --
In-Butane 0.3 N/E -- --
Propene 0.03 N/E -- --
1,2-Dichlorotetrafluoroethane 0.01 N/E -- --
2-Propanol 0.0007 N/E -- --
2-Propanone 0.005 N/E -- --
Methyl Ethyl Ketone (2-Butanone) 0.0009 N/E 0.002 0.02
1,1-Dichloroethylene 0.03 N/E 0.6 6
cis-1,2,-Dicholoroethylene 27 N/E 13,630.2 136,302
trans-1,2-Dichloroethene 0.06 N/E 191 1,910
1,1,1-Trichloroethane 0.08 N/E 0.1 1
Heptane 0.4 N/E -- --
Cyclohexane 0.9 N/E -- --
2,2,4-Trimethylpentane 0.001 N/E -- --
Methane 9,279 Asphyxiant -- --

Notes:
1) HQ values are calculated solely on Health Canada exposure parameters published in the PQRA, ver 2.0 September 2010.
2) Landfill soil gas is the gaseous constituents present in the pores between soil particles.
Once the soil gas enters into a structure, the soil gas is referred to as soil vapour.
3) Vapour inhalation for a coarse-grained soil in a basement.
4) - -/N/E - Not Tested, No Value Established or Not Evaluated.
5) Adjusted HQ - Calculated HQ with a Factor of Safety (10) applied to address uncertainties with single data point.
6) Bold and shaded reflect a calculated HQ greater than 1 signifying a level of concern to hazard exposure.
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Table 3F - Wildlife Receptors within the Vicinity of Waskasoo Creek Flowing Between the Red Deer College and Red Deer Motors Landfills
Calculated Hazard Quotients for Identified Chemicals of Concern

Chemical Esti Dosage (ppm bw/day) Carcinog Hazard Quotient Selected Animals
White-Tailed | Snowshoe ‘White-Tailed | Snowshoe
Deer Hare Muskrat | Meadow Vole[ Red Fox Deer Mouse Mallard Deer Hare Muskrat [Meadow Vole| Red Fox Deer Mouse Mallard
(Chloromethane 0.0001 0.0002 0.0002 0.0004 0.0002 0.0004 0.0001 Carcinogen 0.04 0.07 0.07 0.1 0.06 0.1 0.04
Vinyl Chloride 0.03 0.05 0.05 0.1 0.04 0.09 0.03 Carcinogen 3 5 5 11 5 10 3
Chloroethane 0.003 0.005 0.005 0.009 0.004 0.009 0.003 Carcinogen -- -- -- -- -- -- --
trans-1,3-Dichloropropene 0.00003 0.00005 0.00005 0.0001 0.00005 0.0001 0.00003 Carcinogen 0.1 0.2 0.2 0.4 0.2 0.3 0.1
Trichloroethylene 0.00005 0.00008 0.00008 0.0002 0.00007 0.0001 0.00005 Carcinogen 0.03 0.05 0.05 0.1 0.05 0.1 0.03
Tetrachloroethylene 0.00003 0.00005 0.00005 0.0001 0.00005 0.0001 0.00003 Carcinogen 0.002 0.004 0.004 0.008 0.003 0.007 0.002
Benzene 0.002 0.004 0.004 0.008 0.003 0.007 0.002 Carcinogen 0.6 0.9 0.9 2 0.8 2 0.6
Chloroform 0.00003 0.00005 0.00005 0.0001 0.00005 0.0001 0.00003 Possible Carcinogen 0.003 0.005 0.005 0.01 0.005 0.010 0.003
Methylene Chloride 0.0005 0.0008 0.0008 0.002 0.0007 0.001 0.0005 Possible Carcinogen 0.009 0.02 0.02 0.03 0.01 0.03 0.009
1,2-Dichloroethane 0.0006 0.0009 0.0009 0.002 0.0008 0.002 0.0006 Possible Carcinogen 0.0005 0.0008 0.0008 0.002 0.0007 0.001 0.0005
[Ethylbenzene 0.003 0.005 0.005 0.01 0.004 0.009 0.003 Possible Carcinogen 0.03 0.05 0.05 0.10 0.04 0.09 0.03
1,4-Dichlorobenzene 0.0001 0.0002 0.0002 0.0004 0.0002 0.0004 0.0001 Possible Carcinogen 0.001 0.002 0.002 0.004 0.002 0.003 0.001
Toluene 0.002 0.004 0.004 0.008 0.004 0.008 0.002 Non Carcinogen 0.01 0.02 0.02 0.04 0.02 0.03 0.01
Total Xylene 0.02 0.03 0.03 0.05 0.02 0.05 0.02 Non Carcinogen 0.01 0.02 0.02 0.04 0.02 0.03 0.01
Styrene 0.00003 0.00005 0.00005 0.0001 0.00005 0.0001 0.00003 Non Carcinogen 0.0003 0.0005 0.0005 0.001 0.0005 0.001 0.0003
1,2,4-Trimethylbenzene 0.005 0.009 0.009 0.02 0.008 0.02 0.005 Non Carcinogen 3 6 6 12 5 11 3
1,3,5-Trimethylbenzene 0.001 0.002 0.002 0.004 0.002 0.003 0.001 Non Carcinogen 0.7 1 1 2 1 2 0.7
Chlorobenzene 0.00006 0.0001 0.0001 0.0002 0.00009 0.0002 0.00006 Non Carcinogen 0.006 0.01 0.01 0.02 0.009 0.02 0.006
1,2-Dicholorobenzene 0.0004 0.0007 0.0007 0.001 0.0006 0.001 0.0004 Non Carcinogen 0.0009 0.002 0.002 0.003 0.001 0.003 0.0009
1,1-Dichloroethylene 0.00003 0.00005 0.00005 0.0001 0.00005 0.0001 0.00003 N/E 0.0006 0.001 0.001 0.002 0.0009 0.002 0.0006
cis-1,2,-Dichloroethylene 0.2 0.3 0.3 0.6 0.3 0.6 0.2 N/E 90 150 150 315 135 285 90
trans-1,2-Dichloroethene 0.0002 0.0003 0.0003 0.0007 0.0003 0.0006 0.0002 N/E 0.7 1 1 2 1 2 0.7
1,1,1-Trichloroethane 0.00003 0.00005 0.00005 0.0001 0.00005 0.0001 0.00003 N/E 0.0001 0.0001 0.0001 0.0002 0.0001 0.0002 0.0001

Notes:

1) Hazard Quotients are calculated on the basis of site-specific values. Federal Contaminated Sites Action Plan (FCSAP) Ecological Risk Assessment Guideline, March 2012.
2) Factors for select animal species are applied to illustrate the relative risk for exposure on the basis of ingestion.

3) HQ Values based on drinking water ingestion rate in Wildlife Receptor Characteristics in the Ecological Risk Assessment Guidance

4) - -/N/E - Not Tested, No Value Established or Not Evaluated.

5) Bold and shaded represents HQ values greater than 1 signifying a level of concern to hazard exposure.
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