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1.0 Introduction

This report has been prepared for the City of Orillia (City) and provides the results of on-site 

monitoring activities carried out by Cambium Inc. (Cambium) in 2021 at 255 West Street 

South, Orillia (the Site). All work was completed in accordance with the conditions and 

requirements of the Certificate of Property Use (CPU) No. 7184-85KNQZ (MOE, 2011), as 

amended, issued for the Site by the Ministry of the Environment, Conservation and Parks 

(Ministry).

1.1 Background

Coffey Geotechnics Inc. (Coffey) completed a Risk Assessment (RA) for the Site in 2009 and 

the RA was accepted by the Ministry in 2010 (Coffey, 2009). The Ministry CPU No. 

7184-85KNQZ, as amended, sets out the monitoring and inspection requirements, and 

requires an annual monitoring report to be submitted by March 31 following each calendar 

year.

Property Specific Standards (PSS) were developed for contaminants of concern (COCs) where 

the parameter concentration in soil, groundwater or sediment exceeded the applicable generic 

standards identified in the Ministry document “Soil, Ground Water and Sediment Standards for 

Use Under Part XV.1 of the Environmental Protection Act”, dated March 9, 2004. These were 

the standards in effect at the time of the filing and acceptance of the RA. A Risk Management 

Plan (RMP) was developed as part of the RA and included a comprehensive inspection and 

monitoring program. Two Records of Site Condition (RSCs) for the Site – RSC #112721 and 

RSC #113159 - were filed on the Ministry’s Brownfield Environmental Site Registry in June 

2011 (Coffey, 2014).

The Site had an abundant history of industrial use, including a tannery, metal manufacturing 

facilities of various types, and metal foundry (Coffey, 2009), leading to an array of COCs; 

however, the primary parameters of interest, both due to their prevalence on-site as well as 

their toxicity, are chlorinated volatile organic compounds (Cl-VOCs), primarily 

tetrachloroethylene or perchloroethylene (PCE), trichloroethylene (TCE), dichloroethylene 
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(DCE), and vinyl chloride (VC). The origin of the Cl-VOC impact is reportedly from the use of 

chlorinated solvents for metal cleaning operations. Refer to the RA (Coffey, 2009) for more 

background information on the Site.

DCE and VC are daughter products of PCE and TCE, and are produced as these parent 

products break down over time, as observed in the graphic sequence below (Cambium, 2014). 

All four compounds noted above are environmentally toxic and carcinogenic, whereas the final 

breakdown products ethane and ethene are non-chlorinated, and considered far less harmful.

1.2 Site Description

The Site is approximately 14 hectares in size and is relatively flat. The limits of the Site are 

shown on Figure 1. The Site is at the southwest corner of the intersection of West Street South 

and Queen Street West and is situated in a commercial/industrial area of the City of Orillia. 

There is a small drainage swale that flows westward from the north side of the Site and 

discharges to Ben’s Ditch at the northwest corner of the Site. Ben’s Ditch is a permanent 

watercourse that flows in a general north-south direction along the west side of the Site, 

eventually discharging to Mill Creek south of the Site. The northeast portion of the Site 

contained a surcharge soil pile approximately 3.5 metres (m) above previous grade (Coffey, 

2014). The surcharge soil pile was part of vegetation clearing and earthwork activities that 

occurred in 2004. Historically, a number of monitoring wells were within this surcharge area. In 

preparation for site clearing and grading activities, Cambium supervised the decommissioning 

of 141 wells and monitors in accordance with O.Reg. 903, including all monitoring wells within 
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the surcharge area, in November 2015 (Cambium, 2015). The surcharge material has been 

used for grading on-site during development.

Three main overburden units were described by Coffey, identified as the shallow, intermediate 

and deep overburden. Below the deep overburden unit is limestone bedrock of the 

Bobcaygeon Formation. The shallow zone is typically comprised of fill, organic silt and peat, 

and some silty clay. In general, the shallow zone occurs at elevations above 215.2 m above 

sea level (masl). The next deepest overburden unit, the intermediate zone, is considered to 

occur between approximate elevations 206.2 and 215.2 masl, consisting of a silty fine sand to 

fine sand unit with interbeds of silty clay. As stated in the 2014 annual on-site monitoring report 

(Coffey, 2014), the Site Characterization Report (Shaheen & Peaker Limited, 2007) indicated 

that the intermediate zone was the primary water-bearing unit in the overburden and was 

considered part of the regional aquifer system. The deep overburden unit was described as 

clayey silt to sandy silt till. This unit occurs immediately above the local bedrock. The top of the 

bedrock was encountered between approximate elevations 199.5 and 198.8 masl, or 

approximately 21 m below existing grade (Coffey, 2014).
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2.0 Methodology

The Site facility has been in its operational phase since August 2020, hereby referred to as the 

“Occupancy Phase” per the CPU. No work occurred within the sensitive area in 2021. 

Excavation work that came into contact with potentially impacted (native) soil did not occur in 

2021, and therefore, the outdoor air monitoring program was not activated in 2021. 

Accordingly, on-site groundwater, soil vapour, and ambient air sampling was carried out 

quarterly, in January, April, July, and October. Indoor air and sub-slab vapour sampling was 

carried out on a monthly basis, and during the July “gas venting shutdown” power failure 

simulation event. Surface water sampling, sediment sampling, and an ecological inspection 

was completed annually, in July.

In accordance with the following sections of the CPU, Cambium conducted the following 

routine monitoring activities on-site in 2021:

· Section 4.2.5 (Indoor air/sub-slab vapour monitoring)

· Monthly, and during the July “gas venting shutdown” power failure simulation event

· Section 4.2.6 (Soil vapour sampling)

· Quarterly 

· Section 4.2.7 (Outdoor air)

· Quarterly 

· Section 4.2.8 (Groundwater sampling)

· Quarterly 

· Section 4.2.9 (Surface water/sediment monitoring)

· Annual surface water and sediment sampling in Ben’s Ditch

· Ecological inspections completed in conjunction with the surface water/sediment 

sampling
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2.1 Groundwater Sampling

Per Section 4.2.8.3, and Section 4.2.8.4 of the CPU, groundwater samples were collected on a 

quarterly basis as a part of the “Occupancy Phase” sampling program. On-site groundwater 

sampling was carried in January, April, July, and October. Forty-six monitoring wells were 

sampled during 2021, as identified below by their number and depth notation (Shallow (S), 

Intermediate (I), Deep (D), Bedrock (B)). The monitoring locations are shown on Figure 2.

Groundwater levels were measured in the monitoring wells concurrently with the groundwater 

sampling. In addition, the monitoring wells were checked for the presence of both light and 

dense free-phase product using an interface probe.

All of the monitoring wells were purged prior to sampling, to remove standing water, filter pack 

water, and to allow for the influx of fresh formation water. Monitoring wells were purged using 

micro-purging and low-flow sampling. The monitoring wells were purged at a low-flow rate with 

a peristaltic pump until continuous monitoring indicated that field-measured parameters (pH, 

temperature, conductivity and oxidation/reduction potential) had stabilized. The purged water 

was temporarily stored in 1000-litre totes on-site.

Groundwater samples were transferred directly from the polyethylene tubing into laboratory-

supplied containers. The containers were kept in a cooler with ice during field storage and 

transportation to the analytical laboratory. The samples were submitted to Caduceon 

Environmental Laboratories (Caduceon), a CALA accredited laboratory.

Prior to July, samples were collected and analysed for the COCs listed in Schedule B, 

Table 1-3B of the CPU including VOCs identified in the Ministry document “Protocol for 

Analytical Methods Used in the Assessment of Properties under Part XV.1 of the 

Environmental Protection Act” (MOE, 2004), amended as of July 1, 2011; aluminum, iron, 

magnesium, manganese, sodium; bis(2-ethylhexyl)phthalate; and, PHC F2-F4. Following 

Amendment No. 8 of the CPU, and beginning in July, samples were collected and analysed for 

VOCs only. In January, April, July, and October 2021, up to 51 samples, including up to 

5 Quality Assurance/Quality Control (QA/QC) duplicate samples were collected from the Site 

as a part of the “Occupancy Phase” sampling program. One QA/QC trip blank sample was
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analysed for VOCs during each sampling event and sampling phase. During July and October 

2021 sampling events, a field blank and a trip spike were also submitted and analysed for 

VOCs.

The results were compared to the 2004 Site Condition Standards (SCS) in Table 3 (Non-

Potable Groundwater Condition) of “Soil, Ground Water and Sediment Standards for Use 

Under Part XV.1 of the Environmental Protection Act” (Ministry of the Environment and Climate 

Change, 2004); hereinafter referred to as the 2004 Table 3 SCS; and Table 1-3B Property 

Specific Standards (Non-Potable Groundwater, Non-Sensitive Area) provided in Schedule B of 

CPU #7184-85KNQZ - 05-31-2011, herein referred to as the PSS. Item 4.2.8.7 of the CPU 

identifies the requirement for comparison to the 2004 SCS.

As a requirement under the CPU Schedule E, contingency plan sampling events were initiated 

following the results of the January groundwater sampling event at the Site, which lead to the 

collection of additional groundwater samples on February 22 and 23, and March 23, 2021. 

Further discussion of the results of the contingency plan sampling events are included below in 

Section 3.1.2 

The results are discussed in Section 3.1.

2.2 Sub-Slab Vapour and Indoor Air Monitoring

Five sub-slab vapour probes (161-SS, 013-SS, 001B-SS, 030C-SS, and STB-SS), and seven 

indoor air sampling locations (161-B, 013-B, 001B-B, 030C-B, STB-B, 004-B, and 004-F) in the 

building, as shown on Figure 2, were sampled and analysed for the COCs listed in 

Schedule D, Table 7-3 of the CPU.

Per Section 4.2.5 of the CPU, indoor air/sub-slab vapour monitoring samples are obtained as 

follows:
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Construction 
Phase Sample Event Event Date

Operational 
Phase

- Monthly 
- Once annually during a “gas venting shut-
down” power failure simulation event

“Gas venting shut-down” 
power failure simulation 
event – conducted in 
July 2021

Since the Site has been in its operational phase since August 2020, sub-slab vapour sampling 

was completed on a monthly basis in 2021. An additional sampling event was conducted in 

July 2021 during the “gas venting shut-down” power failure simulation event.

In 2021, sub-slab vapour and indoor air samples were collected using Thermal Desorption 

(TD) tubes, in accordance to US EPA method TO-17. Sub-slab vapour ports were equipped 

with vapour-tight expansion caps and a sampling fitting attached to the riser pipes. Indoor air 

and sub-slab vapour samples were collected using TD tubes. The TD tubes were equipped 

with an AirChek® XR5000 sample pump or GilAir5 Tri-Mode Air Samplers, calibrated to a flow 

rate of 150 mL/min for sub-slab vapour samples, and 60 mL/min for indoor air samples. When 

sampling sub-slab vapour, the TD tubes were connected to the probe caps using Teflon 

tubing, when sampling indoor air, TD tubes were connected to the air sampling pumps with 

silicon tubing. At the end of the sampling period, the TD tubes were closed, removed from the 

vapour monitors, and submitted to the analytical laboratory.

Three QA/QC samples, consisting of one duplicate sample from a sub-slab vapour location, 

and one duplicate sample from an indoor air sample location, and one trip blank, were 

collected for each sampling event. Ambient air duplicate samples from select monitoring 

locations were collected simultaneously utilizing a second pump and TD tube setup; sub-slab 

vapour duplicate samples were collected using a Y-connector attached to the sample tubing. 

The TD tubes, including three QA/QC samples, were submitted to CARO Analytical Services 

(CARO), a CALA accredited laboratory, for analysis of VOC parameters listed in Schedule D, 

Table 7-3 of the CPU in accordance with US EPA method TO-17.

The results are discussed in Section 3.2.2.
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2.3 Soil Vapour Sampling

Seven existing on-site soil vapour probes (GM102, GM103, GM106, GM701, GM702, GM703, 

and GM704) were sampled during 2021, as shown on Figure 2, and analysed for the COCs 

listed in Schedule D, Table 7-3 of the CPU. It should be noted that vapour probes GM705 and 

GM706 were not sampled during the January sampling event, as they were inundated with 

water. Soil vapour probes GM705 and GM706 were re-classified as contingency plan sampling 

locations prior to the second sampling event in April 2021, and were therefore not sampled for 

the remainder of 2021.

Per Section 4.2.6 of the CPU, soil vapour samples shall be obtained concurrently with the 

outdoor air and groundwater monitoring programs. Soil vapour sampling in 2021 was carried 

out on a quarterly basis in January, April, July, and October.

In 2021, soil vapour samples were collected using Thermal Desorption (TD) tubes consistent 

with US EPA method TO-17. The TD tubes were connected to an AirChek® XR5000 sample 

pump or a GilAir5 Tri-Mode Air Samplers, calibrated to a flow rate of 100 mL/min. The TD 

tubes were connected to the probe caps using Teflon tubing. Vapour-tight expansion caps with 

a sampling fitting were attached to the riser pipes. At the end of the sampling period, the TD 

tubes were removed from the vapour monitors, closed, and submitted to the laboratory. 

Consistent with the procedure described in the 2014 annual on-site monitoring report (Coffey, 

2014), prior to sampling, each monitor was purged of a minimum of three probe volumes of soil 

gas. After purging, each monitor was left to equilibrate for approximately 20 minutes prior to 

sampling.

Two QA/QC samples, consisting of one duplicate sample and one trip blank, were collected for 

each sampling event. Duplicate samples were collected from the selected monitor 

simultaneously using Y-connectors attached to the sample tubing and pump. The TD tubes, 

including two QA/QC samples, were submitted to CARO Analytical Services (CARO), a CALA 

accredited laboratory, for analysis of VOC parameters listed in Schedule D, Table 7-3 of the 

CPU in accordance with US EPA method TO-17.
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As a requirement under the CPU Schedule E, contingency plan sampling events were initiated 

following the results of the October soil vapour sampling event at the Site, which lead to the 

collection of additional soil vapour samples on November 29, 2021. Further discussion of the 

results of the contingency plan sampling events are included below in Section 3.2.2 

The results are discussed in Section 3.2.2.

2.4 Outdoor Air Monitoring

Three on-site ambient outdoor air sampling locations (OA101, OA102, and OA MW303) were 

sampled during 2021. It should be noted that OA MW303 was added per the Site’s 

Contingency Plan sampling requirements during 2020, and is not a component of the routine 

sampling program. Despite this, OA MW303 was sampled routinely during 2021 in an effort to 

monitor ongoing exceedances. The aforementioned sampling locations, as shown on Figure 2, 

were sampled and analysed for the COCs listed in Schedule D, Table 7-3 of the CPU.

Per Section 4.2.7 of the CPU, ambient outdoor air shall be obtained concurrently with the soil 

vapour and groundwater monitoring programs. Ambient outdoor air sampling in 2021 was 

carried out on a quarterly basis in January, April, July, and October.

In 2021, outdoor air samples were collected using TD tubes consistent with US EPA method 

TO-17. The TD tubes were connected to an AirChek® XR5000 sample pump or a GilAir5 Tri-

Mode Air Samplers, calibrated to a flow rate of 100 mL/min. The TD tubes were connected to 

the air pumps using silicon tubing, and at the end of the sampling period, the TD tubes were 

closed, and submitted to the analytical laboratory.

Two QA/QC samples, consisting of one duplicate sample and one trip blank, were collected for 

each sampling event. Duplicate samples were collected from the selected monitoring location 

simultaneously utilizing a second pump and TD tube setup. The TD tubes, including two 

QA/QC samples, were submitted to CARO Analytical Services (CARO), a CALA accredited 

laboratory, for analysis of VOC parameters listed in Schedule D, Table 7-3 of the CPU in 

accordance with US EPA method TO-17.

The results are discussed in Section 3.2.3.
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2.5 Surface Water and Sediment Sampling

Surface water and sediment samples were collected from three locations within Ben’s Ditch, as 

shown on Figure 2. The surface water sampling locations were identified as SW1-12 

(upstream), SW2-12, and SW3-12 (downstream). The sediment sampling locations (SED1-12, 

SED2-12, SED3-12) coincided with the surface water sampling locations.

Per Section 4.2.9 of the CPU, prior to construction activities in the sensitive area, and during 

the operation phase of the Site, surface water and sediment samples shall be obtained 

annually; and, during construction activities in the sensitive area, surface water and sediment 

samples shall be obtained every three months. No work took place within the sensitive area in 

2021. Accordingly, surface water and sediment sampling was carried out in July 2021.

The surface water sampling program was conducted starting at the downstream location 

(SW3-12) and ending at the upstream location (SW1-12), and surface water samples were 

collected at each location prior to initiation of sediment sampling. Grab samples of surface 

water were collected directly into the laboratory-supplied bottles. Care was taken to minimize 

disturbance to sediment during sampling. Surface water samples requiring analysis of 

dissolved aluminum, mercury and base-neutral and acid-extractable (BNAE) compounds were 

filtered in the field using 0.45-micron disposable filters or collected in bottles without 

preservative and submitted to the analytical laboratory for filtration immediately upon receipt. 

Grab samples of sediment were collected using a trowel. Samples were collected from the 

upper 0.1 m of sediment. Sediment samples were transferred directly from the sampler into 

laboratory-supplied glass jars. Sediment samples for VOCs/PHC F1 analysis were collected 

from the trowel using a Terra Core® sampler. The sample jars were placed into a cooler with 

ice following sample collection and kept under chilled conditions during field storage and 

transportation to Caduceon. The surface water and sediment samples were analysed for the 

COCs as listed in Schedule B, Table 1.4c (sediment) and Table 1.4d (surface water) of the 

CPU, including:

· pH

· Metals, including iron and dissolved aluminum (surface water)
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· Sodium

· Cyanide

· VOCs

· Petroleum Hydrocarbons (PHCs) in the Fractions F1 - F4

· BNAEs

· Polycyclic Aromatic Hydrocarbons (PAHs)

· Dioxins/Furans and Polychlorinated Biphenyls (PCBs)

Three QA/QC samples, consisting of one duplicate sediment sample, one duplicate surface 

water sample and one trip blank were submitted for each sampling event.

As a requirement under the CPU Schedule E, contingency plan sampling events were initiated 

following the results of the July surface water sampling event at the Site, which lead to the 

collection of additional surface water samples on October 12, 2021. Further discussion of the 

results of the contingency plan sampling events are included below in Section 3.3.1 

The results are discussed in Section 3.3.1.

2.5.1 Ecological Inspections

In 2021, Cambium conducted ecological inspections in the sensitive area along the subject 

property's western boundary. This long-term monitoring activity is carried out annually, as per 

the CPU. Inspections involve documenting visual observations of flora and fauna, benthic 

invertebrate sampling and photo monitoring. Annual data is compared to data collected in 

previous years to determine whether the sensitive area's overall ecological condition is 

deteriorating during and post construction. Two ecological inspections were conducted in 2021 

on June 15 and July 20. A bird survey was completed on June 15, 2021. Vegetation 

inventories, benthic community sampling, fish community sampling and photo monitoring point 

collection were completed on July 20, 2021. Fauna inventories were conducted during all site 

visits. In previous years all aspects of the ecological inspection were conducted in June. 

Although some aspects of the 2021 inspections took place in July, this does not adversely 
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affect the data set because the inspections were completed during peak vegetation growth and 

wildlife activity.

During the site visits, visual observations of flora and fauna within the sensitive area were 

collected to document summer occurrences. In July 2021, photographs were taken at ten 

Photo Monitoring Points (PMPs) defined in previous annual reports. Long-term photographic 

monitoring provides value because it allows for direct comparison of vegetation community 

structure on a year-by-year basis. By reviewing previous reports, Cambium was able to 

observe the health of the Site in past years and compare that to the current status of the Site 

with respect to vegetation diversity, health, and regeneration. Vegetation transects were 

completed throughout the Site's sensitive area, in a generally east-west orientation, with 

transects set approximately 20 m apart. Cambium staff recorded all species observed while 

completing the vegetation survey along each prescribed transect. Indicators of wildlife activity 

(tracks, scats, remnant nests, calls) were documented.

Two baited minnow traps were set in Ben’s Ditch on July 20, 2021 for approximately four 

hours, to document the small-bodied fish community in the subject watercourse. On 

July 20, 2021, a benthic sample was collected from the previously established monitoring 

station in Ben’s Ditch (#001; see Figure 2), downstream of surface water monitoring station 

SW3-12. The sampling reach extended between a cross-over (riffle) located downstream of 

the surface water monitoring station, through a pool position mid-point in the channel, to a riffle 

just upstream of the former beaver dam. One sample was collected from the first riffle (cross-

over), over a distance of 2.5 m. The sample was collected over a continuous sampling time of 

three minutes using the standard “kick and sweep” method. This method is preferred for the 

collection of benthos from mixed habitat with bottom structure and vegetation, including the 

presence of rocks, bedrock, or abundant woody material. The sample was collected with a 

500 micrometre (µm) net and carefully rinsed in the field. The sample was then transferred to 

dedicated sample storage jar (500 ml polyethylene [PET]) and preserved with 90% isopropyl 

alcohol, which was stored in a cooler and fridge until sorting. The sample was subsampled 

using the teaspoon method. Individuals were sorted and identified to the 27 taxonomic groups 



2021 On-Site Annual Monitoring Report
The City of Orillia

Cambium Reference: 10283-002
March 29, 2022

Cambium Inc.  Page 13

specified in the Ontario Benthic Biomonitoring Protocol (OBBN) (Jones, Somers, Craig, & 

Reynoldson, 2007).

Results of 2021 ecological monitoring activities are presented and discussed in Section 3.3.3.
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3.0 Results

The following sections detail the results of monitoring completed on-site in 2021. The results of 

all on-site monitoring were reported on a monthly basis in a brief summary letter provided to 

the City of Orillia and the Ministry, included in Appendix A.

3.1 Groundwater Quality

The groundwater monitoring wells were generally installed in one of the primary subsurface 

horizons previously identified at the Site; the upper clayey silt (shallow), the underlying silty 

sand (intermediate), the deeper silt till (deep), and the upper bedrock (Coffey, 2014).

Groundwater level data is summarized in Table 1. Groundwater analysis results, including 

historical results, are summarized in Table 2 (Shallow Core Wells), Table 3 (Shallow results 

Boundary Wells), Table 4 (Intermediate results for Core Wells), Table 5 (Intermediate results 

for Boundary Wells), Table 6 (Deep results for Core Wells), Table 7 (Deep results for Boundary 

Wells), Table 8 (Bedrock results for Core Wells), Table 9 (Bedrock results for Boundary Wells). 

Copies of the laboratory Certificates of Analysis are provided in Appendix B. Concentrations of 

indicator VOCs, and other regulated parameters (ORPs) greater than the PSS, are shown on 

Figure 7 through Figure 10.

3.1.1 Groundwater Elevations

The groundwater levels measured in the monitoring wells and the calculated elevations are 

summarized in Table 1. Most historical data has been removed from the tables to reduce their 

size in the report but are maintained for future reference where warranted. As in previous 

years, no free-phase product was detected in 2021.

In 2021, groundwater elevations were calculated for all monitoring wells from each monitoring 

event; January, April, July, and October.

In order to maintain consistency with past years, the groundwater elevations from the June 

monitoring event are typically used to determine groundwater flow direction. With the site in its 

operational phase, monthly monitoring events are no longer required. As such, a June



2021 On-Site Annual Monitoring Report
The City of Orillia

Cambium Reference: 10283-002
March 29, 2022

Cambium Inc.  Page 15

monitoring event did not occur in 2021. Instead, the July monitoring event was used to 

determine groundwater flow direction in 2021, as shown on Figure 3 (Shallow), Figure 4 

(Intermediate), Figure 5 (Deep), and Figure 6 (Bedrock). The groundwater elevations for the 

shallow horizon indicated a slight horizontal hydraulic gradient towards the east. The 

groundwater elevations for the intermediate, deep, and bedrock horizon indicated a horizontal 

hydraulic gradient towards the southeast.

3.1.2 Summary of Groundwater Findings

All analysed VOCs were at concentrations less than the applicable PSS provided in 

Schedule B “Table 1-3B: Proposed Property-Specific Non-Potable Ground Water Standards 

Non-sensitive area (Parts 1 & 2 Plan 51R-35003)” of the CPU, with the exception of monitors 

MW301B and MW703S. Various VOC concentrations exceeded the Table 3 SCS, and are 

discussed below with a focus on the indicator Cl-VOCs (identified as TCE, 1,1-DCE, 

cis-1,2-DCE, and VC). In general, the highest Cl-VOC concentrations were observed at 

monitors MW709, MW601, MW301, and MW703. MW709 and MW601 are southeast (down-

gradient) of, MW301 is northwest (up-gradient) of, and MW703 is within the DNAPL source 

zone. Of the contaminants of concern, VC exhibits the greatest number of exceedances of the 

Table 3 SCS, but that is not necessarily indicative of a greater presence of the contaminant, 

but rather, a more stringent standard.

All non-VOC contaminants were grouped together as Other Regulated Parameters (ORPs), 

which included aluminum, iron, magnesium, manganese, sodium, and petroleum hydrocarbon 

fractions F2-F4 (PHC F2-F4). Again, it should be noted that groundwater was sampled and 

analysed for VOCs only from July onward according to Amendment No. 8 of the CPU.

Aluminum, iron, and sodium were detected at concentrations greater than the applicable PSS 

in various monitoring wells in 2021. A comparison of the results to the PSS, the 2004 Table 3 

SCS, and previous analysis results where available, is discussed below.

The Reportable Detection Limits (RDLs) for various VOCs in one or more samples were 

greater than the corresponding 2004 Table 3 SCS, denoted by underlining in the summary 

tables. This occurred as a result of sample dilution during analysis in response to elevated 
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concentrations of other VOCs in these corresponding samples. As such, it could not be 

confirmed that the concentrations of these parameters in these samples were less than the 

2004 Table 3 SCS. Given that the elevated RDL is the result of other high VOC 

concentrations, and possibly exceedances, the groundwater quality and associated potential 

impacts are generally considered regardless, thus the elevated RDL not likely presenting an 

issue.

Cambium referred to the following items from the CPU when assessing the results of the 

quarterly sampling program during facility operation:

· Item 4.2.8.6 of the CPU - If the groundwater sample concentrations exceed the PSS for any 

of the groundwater VOCs listed in Schedule C, then the contingency plans of the CPU shall 

be implemented.

· Item 4.2.8.7 of the CPU - If the groundwater sample concentrations for any of the six multi-

level and one shallow perimeter groundwater monitoring wells (MW106 SIDB, MW706S, 

MW601 SIDB, MW602 SIDB, MW107 SIDB, MW710 SIDB, MW303 SIDB) exceed the 

Table 3 SCS, for any of the groundwater VOCs listed in Schedule C, then the contingency 

plans of the CPU shall be implemented.

· Item 4.2.8.8 of the CPU - If the groundwater sample concentrations for any of the three 

multi-level groundwater monitoring wells (MW707 SIDB, MW708 SIDB, MW709 SIDB) 

show a consistent increase (three or more consecutive samples) in groundwater VOC 

concentrations, then the contingency plans of the CPU shall be implemented.

3.1.2.1 Shallow Groundwater Results

Groundwater samples were collected from shallow depth monitoring wells MW106S, MW107S, 

MW301S, MW303S, MW601S, MW602S, MW701S, MW702S, MW703S, MW704S, MW705S, 

MW706S, MW707S, MW708S, MW709S, and MW710S. Shallow groundwater analysis 

results, including historical results, are summarized in Table 2 (Core Wells) and Table 3 

(Boundary Wells). Concentrations of indicator VOCs, and ORPs greater than the PSS, are 

shown on Figure 7.
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VOCs
PSS exceedances for dichloroethane, cis-1,2- were identified in MW703S across all 2021 

sampling events. This result is in contrast to 2015 to 2020 results, where VOCs concentrations 

were less than the PSS in all shallow groundwater monitors. It should be noted, however, that 

MW703S was installed in July of 2020. Results for existing monitors in 2021 are consistent 

with those from 2015 to 2020. Exceedances of the PSS or the 2004 Table 3 SCS (where 

applicable), were observed at the following monitoring wells:

Sample 
Location Date Parameter Conc 

(µg/L)
PSS 
(μg/L)

Table 3 
SCS (µg/L)

MW303S
January 2021 
February 2021 
March 2021

Vinyl Chloride
2.2 (2) 
1.2 
1.2

41700 0.5

MW601S

January 2021 
February 2021 
March 2021 
April 2021 
May 2021 
July 2021 
October 2021

Vinyl Chloride

96.3 
91 
44.8 
45 
37.5 
47.7 
17 (17.6)

41700 0.5

MW706S

April 2021 Vinyl Chloride 
Dichloroethene, cis-1,2-

152 
275

41700 
192000

0.5 
70

May 2021 Vinyl Chloride 
Dichloroethene, cis-1,2-

145 
502

41700 
192000

0.5 
70

July 2021 Vinyl Chloride 
Dichloroethene, cis-1,2

188 
329

41700 
192000

0.5 
70

October 2021 Vinyl Chloride 
Dichloroethene, cis-1,2-

152 
179

41700 
192000

0.5 
70

MW703S

January 2021 Dichloroethene, trans-1,2- 1070 934 100
February 2021 Dichloroethene, cis-1,2- 224000 192000 70

March 2021 Dichloroethene, cis,1-2- 
Dichloroethene, trans-1,2-

217000 
1260

192000 
934

70 
100

July 2021 Dichloroethene, trans-1,2- 1780 934 100

October 2021 Dichloroethene, cis-1,2- 
Dichloroethene, trans-1,2-

220000 
6160

192000 
934

70 
100



2021 On-Site Annual Monitoring Report
The City of Orillia

Cambium Reference: 10283-002
March 29, 2022

Cambium Inc.  Page 18

Notes:
(Value) – duplicate result
Bolded – PSS exceedance

Samples collected from groundwater monitor MW303S contained concentrations of VC less 

than the PSS (41,700 μg/L) but greater than the 2004 Table 3 SCS (0.5 μg/L) in January, 

February, and March 2021. Sampling events in February and March were conducted as a part 

of the Contingency Plan Sampling activation. Concentrations of VC at MW303S have a 

historical range between and <0.2 μg/L and 6.9 μg/L, and in 2021 had a concentration range 

between <0.2 μg/L and 2.2 μg/L. The concentrations observed in 2021 are indicative of 

seasonally fluctuating concentrations of VC at this groundwater monitor. Exceedances at this 

groundwater monitor were both less frequent and smaller in magnitude when compared to 

historical results.

Samples collected from groundwater monitor MW601S contained concentrations of VC less 

than the PSS (41,700 μg/L) but greater than the 2004 Table 3 SCS (0.5 μg/L) in all seven 

sampling events. Sampling events in February, March, and May were conducted as a part of 

the Contingency Plan Sampling activation. Concentrations of VC at MW601S historically 

peaked at 743 μg/L during the December 2020 sampling event, but ranged from 17 μg/L to 

96.3 μg/L in 2021. This location has only been monitored since July 2020. While VC 

concentrations trended downward in 2021, additional information will be required to confirm 

typical parameter concentration ranges and predictable seasonal fluctuations for future trend 

analysis.

Sample 
Location Date Parameter Conc 

(µg/L) 
PSS 
(μg/L) 

Table 3 
SCS (µg/L) 

MW708S 

January 2021 Vinyl Chloride
Dichloroethene, cis-1,2-

175
110

41700
192000

0.5
70

April 2021
Vinyl Chloride
Dichloroethene, 1,1-
Dichloroethene, cis-1,2-

310
1.5
549

41700
863
192000

0.5
0.66
70

July 2021 Vinyl Chloride 10.4 41700 0.5
October 2021 Vinyl Chloride 32.1 41700 0.5

MW709S January 2021 Vinyl Chloride 0.8 41700 0.5
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Samples collected from groundwater monitor MW706S contained concentrations of VC and 

cis-1,2-DCE less than the PSS (41,700 μg/L, 192000 μg/L), but greater than the 2004 Table 3 

SCS (0.5 μg/L, 70 μg/L) in April, May, July, and October 2021. The May sampling event was 

conducted as a part of the Contingency Plan Sampling activation. It should be noted that 

MW706S could not be located in January 2021 due to excessive snow cover and was 

therefore not sampled. Concentrations of both VC and cis-1,2-DCE increased during 2021 

when compared to historical results, peaking at 188 μg/L (July) and 502 μg/L (May) 

respectively. This location has only been monitored since October 2020, and additional 

information will be required to confirm typical parameter concentration ranges and predictable 

seasonal fluctuations for future trend analysis.

Samples collected from groundwater monitor MW703S contained concentrations of 

cis-1,2-DCE and trans-1,2-DCE greater than the PSS (192000 μg/L, 934 μg/L) in January, 

February, March, July, and October 2021. February, March, and April sampling events were 

conducted as part of the Contingency Plan Sampling activation, following the initial PSS 

exceedance of trans-1,2-DCE (1070 µg/L) in January 2021. CI-VOC concentrations returned to 

less than the PSS in April 2021. The 2021 exceedances represented record-high 

concentrations for groundwater monitor MW703S, peaking at 224000 µg/L (February) and 

6160 µg/L (October) in for cis-1,2-DCE and trans-1,2-DCE respectively. This location has only 

been monitored since July 2020, and additional information will be required to confirm typical 

parameter concentration ranges and predictable seasonal fluctuations for future trend analysis. 

MW703S will continue to be monitored closely in 2022 for continued PSS exceedances. Thus 

far, these exceedances have not translated to increased down-gradient concentrations.

Samples collected from groundwater monitor MW708S contained concentrations of Cl-VOC 

indicator parameters less than the PSS but greater than the 2004 Table 3 SCS in all quarterly 

sampling events. CI-VOC indicator exceedances represented historically-high concentrations 

(549 µg/L for cis-1,2-DCE and 310 µg/L for VC) during the April 2021 sampling event and 

historically-low concentrations (8.6 µg/L for cis-1,2-DCE and 10.4 µg/L for VC) during the July 

and October 2021 sampling events. This location has only been monitored since July 2020, 
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and additional information will be required to confirm typical parameter concentration ranges 

and predictable seasonal fluctuations for future trend analysis.

One sample (January) collected from groundwater monitor MW709S contained a concentration 

of VC less than the PSS (41700 μg/L), but greater than the 2004 Table 3 SCS (0.5 μg/L). The 

exceedance (0.8 µg/L) only marginally exceeded the 2004 Table 3 SCS of 0.5 µg/L. It should 

be noted that MW709S has only been monitored since July 2020, and additional information 

will be required to confirm typical parameter concentration ranges and predictable seasonal 

fluctuations for future trend analysis.

Metals and PHCs
Exceedances of metals in the shallow monitoring wells in 2021 were observed at the following 

monitoring locations:

Sample Location 
and Date Date Parameter Conc (mg/L) PSS 

(mg/L)
Table 3 
SCS (mg/L)

MW301S April 2021 Aluminum 0.11 0.1 NV & NA
MW702S January 2021 Sodium 674 200 NV & NA
MW704S April 2021 Aluminum 0.15 0.1 NV & NA

MW705S January 2021 
April 2021 Aluminum 0.12 

0.13 0.1 NV & NA

MW707S April 2021 Aluminum 0.11 0.1 NV & NA
Notes:
(value) – duplicate result
NA – indicates a well that does not require a Table 3 comparison
NV – no value

The concentration of sodium at monitoring well MW702S exceeded the PSS of 200 mg/L in 

April 2021 at 674 mg/L, which represents a historically high concentration. This was likely 

related to salt use for de-icing in winter months entering groundwater during the spring melt. 

Prior to 2021, concentrations for sodium at MW702S ranged from 9.3 to 13.2 mg/L. 

Concentrations of sodium were observed below the PSS for the remaining monitoring events 

in 2021.



2021 On-Site Annual Monitoring Report
The City of Orillia

Cambium Reference: 10283-002
March 29, 2022

Cambium Inc.  Page 21

Concentrations of aluminum in excess of the PSS of 0.10 mg/L were observed at groundwater 

monitors MW301S, MW704S, MW705S, and MW707S. Four of the five aluminum PSS 

exceedances were observed during the April 2021 sampling event.

No PHC exceedances of the PSS or the 2004 Table 3 of the SCS (where applicable) were 

observed in the shallow monitoring wells.

In consideration of Amendment No. 8 of the CPU, metals and PAH analysis was discontinued 

beginning in July 2021. As such, the aforementioned exceedances will not require additional 

monitoring for the foreseeable future.

3.1.2.2 Intermediate Groundwater Results

Groundwater samples were collected from intermediate depth monitoring wells MW106I, 

MW107I, MW301I, MW303I, MW601I, MW602I, MW707I, MW708I, MW709I, and MW710I. 

Intermediate groundwater analysis results, including historical results, are summarized in 

Table 4 (Core Wells) and Table 5 (Boundary Wells). Concentrations of indicator VOCs, and 

ORPs greater than the PSS, are shown on Figure 8.

VOCs
Consistent with the 2020 results, VOCs concentrations in 2021 were less than the PSS in all 

intermediate groundwater monitors. Exceedances of the 2004 Table 3 SCS (where applicable) 

were observed at the following monitoring wells:

Sample 
Location Date Parameter Conce 

(µg/L)
PSS 
(μg/L)

Table 
3 SCS 
(μg/L)

MW601I

January 2021
Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene

69 
5730 
8170

41700 
192000 
2241000

0.5 
70 
50

February 2021
Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene

121 
5700 
7600

41700 
192000 
2241000

0.5 
70 
50

April 2021 Dichloroethene, cis-1,2- 
Trichloroethylene

7960 
18000

192000 
2241000

70 
50
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Notes:
(value) – duplicate result

Sample 
Location Date Parameter Conce 

(µg/L)
PSS 
(μg/L)

Table 
3 SCS 
(μg/L)

MW601I

July 2021

Vinyl Chloride 
Dichloroethene, cis-1,2- 
Dichloroethene, trans-1,2- 
Trichloroethylene

69 
4300 
282 
14200

41700 
192000 
934 
2241000

0.5 
70 
100 
50

October 2021
Dichloroethene, cis-1,2- 
Dichloroethene, trans-1,2- 
Trichloroethylene

2910 
223 
8820

192000 
934 
2241000

70 
100 
50

MW707I January 2021 
July 2021 Vinyl Chloride 1.9 

1.6 41700 0.5

MW708I

January 2021

Vinyl Chloride 
Dichloroethene, 1,1- 
Dichloroethene, cis-1,2- 
Trichloroethylene

551 
11.8 
5160 
419

41700 
863 
192000 
2241000

0.5 
0.66 
70 
50

April 2021
Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene

212 (146) 
2950 (2610) 
192 (139)

41700 
192000 
2241000

0.5 
70 
50

July 2021 Vinyl Chloride 
Dichloroethene, cis-1,2-

298 
2880

41700 
192000

0.5 
70

October 2021

Vinyl Chloride 
Dichloroethene, cis-1,2- 
Dichloroethene, trans-1,2- 
Trichloroethylene

218 (326) 
2470 (3130) 
222 (103) 
115 (126)

41700 
192000 
934 
2241000

0.5 
70 
100 
50

MW709I

January 2021
Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene

171 
2600 
3650

41700 
192000 
2241000

0.5 
70 
50

April 2021
Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene

177 
4220 
16600

41700 
192000 
2241000

0.5 
70 
50

July 2021 Dichloroethene, cis-1,2- 
Trichloroethylene

6570 (4800) 
33300 
(29200)

192000 
2241000

70 
50

October 2021 Dichloroethene, cis-1,2- 
Trichloroethylene

4780 (4470) 
24500 
(25500)

192000 
2241000

70 
50
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The samples collected from monitor MW601I contained concentrations of Cl-VOC indicator 

parameters less than the PSS but greater than the 2004 Table 3 SCS in all five monitoring 

events of 2021. The February sampling event was conducted as a part of the Contingency 

Plan Sampling activation. The results for these parameters are also shown on Figure 8.

Samples collected from groundwater monitor MW707I contained concentrations of VC at 

concentrations less than the PSS (41700 μg/L), but greater than the 2004 Table 3 SCS 

(0.5 μg/L) in January and July. Concentrations of VC at MW707I historically peaked at 4.6 μg/L 

during the October 2020 sampling event, but ranged from <0.2 μg/L to 1.9 μg/L in 2021. This 

location has only been monitored since July 2020. Additional information will be required to 

confirm typical parameter concentration ranges and predictable seasonal fluctuations for future 

trend analysis.

Samples collected from groundwater monitor MW708I contained concentrations of CI-VOC 

indicator parameters at concentrations less than the PSS, but greater than the 2004 Table 3 

SCS in all quarterly sampling events in 2021. This location has only been monitored since July 

2020. While CI-VOC indicator parameters were generally observed at higher concentrations in 

2021 than they were in 2020, additional information will be required to confirm typical 

parameter concentration ranges and predictable seasonal fluctuations for future trend analysis.

Samples collected from groundwater monitor MW709I contained concentrations of CI-VOC 

indicator parameters at concentrations less than the PSS, but greater than the 2004 Table 3 

SCS in all quarterly sampling events in 2021. This location has only been monitored since July 

2020. Notably, TCE concentrations ranged from 3650 μg/L to 33300 μg/L in 2021, marking a 

significant increase from the 2020 TCE concentrations at this location, which ranged from 

2680 μg/L to 4150 μg/L. Conversely, trans-1,2-DCE concentrations were not detected in 2021 

(though elevated RDLs in exceedance of the 2004 Table 3 SCS were observed), despite 

observed trans-1,2-DCE 2004 Table 3 SCS exceedances in 2020. Additional information will 

be required to confirm typical parameter concentration ranges and predictable seasonal 

fluctuations for future trend analysis.
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Metals and PHCs

Sample Location 
and Date Date Parameter Conc (mg/L) PSS 

(mg/L)
Table 3 SCS 
(mg/L)

MW301I April 2021 Aluminum 0.11 0.1 NV & NA
Notes:
NA – indicates a well that does not require a Table 3 comparison
NV – no value

No metals or PHC exceedances of the PSS or Table 3 of the SCS (where applicable) were 

observed in the intermediate monitoring wells in 2021, with the exception of MW303I, where 

aluminum exceeded the PSS of 0.10 mg/L in April 2021 at a concentration of 0.11 mg/L. 

Typically, aluminum is observed at concentrations ranging from 0.01 mg/L to 0.06 mg/L at 

MW303I, and the concentration spike of 0.11 mg/L recorded in April 2021 is a high seasonal 

fluctuation.

In consideration of Amendment No. 8 of the CPU, metals and PAH analysis was discontinued 

beginning in July 2021. As such, the aforementioned exceedance will not require additional 

monitoring for the foreseeable future.

3.1.2.3 Deep Groundwater Results

Groundwater samples were collected from deep monitoring wells MW106D, MW107D, 

MW301D, MW303D, MW601D, MW602D, MW707D, MW708D, MW709D, and MW710D. 

Deep groundwater analysis results, including historical results, are summarized in Table 6 

(Core Wells) and Table 7 (Boundary Wells). Concentrations of indicator VOCs, and ORPs 

greater than the PSS, are shown on Figure 9.

VOCs

Consistent with the 2020 results, VOCs concentrations in 2021 were less than the PSS in all 

deep groundwater monitors. Exceedances of the 2004 Table 3 SCS (where applicable) were 

observed at the following monitoring wells across all sampling months of 2021:
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Sample 
Location Date Parameter Conc 

(μg/L)
PSS 
(μg/L)

Table 3 
SCS (μg/L)

MW106D July 2021 
October 2021 Vinyl Chloride 1.1 

2 (1.7) 41700 0.5

MW601D

January 2021
Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene

13.1 
820 
1290

41700 
192000 
2241000

0.5 
70 
50

February 2021
Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene

431 
5910 
100

41700 
192000 
2241000

0.5 
70 
50

April 2021
Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene

280 
4010 
104

41700 
192000 
2241000

0.5 
70 
50

July 2021 Vinyl Chloride 4.2 41700 0.5

October 2021
Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene

299 
4780 
129

41700 
192000 
2241000

0.5 
70 
50

MW602D

January 2021 Vinyl Chloride 20.9 41700 0.5
February 2021 Vinyl Chloride 5.4 41700 0.5
April 2021 Vinyl Chloride 3.9 41700 0.5

July 2021 Vinyl Chloride 
Dichloroethene, cis-1,2-

725 
4020

41700 
192000

0.5 
70

October 2021 Vinyl Chloride 3.4 41700 0.5

MW707D

January 2021 
April 2021 
July 2021 
October 2021

Vinyl Chloride

6.7 
4.6 
4.8 
3.4

41700 0.5

MW708D

January 2021 Vinyl Chloride 
Dichloroethene, cis-1,2-

134 
213

41700 
192000

0.5 
70

April 2021 Vinyl Chloride 
Dichloroethene, cis-1,2-

73.5 
141

41700 
192000

0.5 
70

July 2021 Vinyl Chloride 77.3 41700 0.5

October 2021 Vinyl Chloride 
Dichloroethene, cis-1,2-

48.3 
96.8

41700 
192000

0.5 
70

MW709D January 2021

Vinyl Chloride 
Dichloroethene, 1,1- 
Dichloroethene, cis-1,2- 
Trichloroethylene

29 
8.4 
1900 
83.3

41700 
863 
192000 
2241000

0.5 
0.66 
70 
50
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Sample 
Location

Date Parameter Conc 
(μg/L)

PSS 
(μg/L)

Table 3 
SCS (μg/L)

MW709D

April 2021 Dichloroethene, cis-1,2- 
Trichloroethylene

524 
1880

192000 
2241000

70 
50

July 2021 Dichloroethene, cis-1,2- 
Trichloroethylene

527 
1810

192000 
2241000

70 
50

October 2021 Dichloroethene, cis-1,2- 
Trichloroethylene

14400 
90800

192000 
2241000

70 
50

MW710D January 2021 
February 2021 Vinyl Chloride 45.4 

34.2 41700 0.5

Notes:
(value) – duplicate result

The samples collected from groundwater monitor MW106D contained concentrations of VC 

less than the PSS (41700 μg/L) but greater than the 2004 Table 3 SCS (0.5 μg/L) in July and 

October 2021. VC concentrations at MW106D have historically ranged from <0.2 μg/L to 

35.4 μg/L, and ranged from <0.2 μg/L to 2 μg/L in 2021. Despite minor 2004 Table 3 SCS VC 

exceedances in July and October 2021, VC concentrations at MW106D exhibit a stable-to-

decreasing concentration trend.

The samples collected from monitor MW601D contained concentrations of CI-VOC indicator 

parameters less than the PSS but greater than the 2004 Table 3 SCS in all five 2021 sampling 

events. The February sampling event was conducted as a part of the Contingency Plan 

Sampling activation. The Cl-VOC indicator parameter exceedances in 2021 are consistent with 

results observed since the monitor was installed in August 2005. Notably, monitoring well 

MW601D exhibited historically high concentrations of cis-1,2-DCE (5910 µg/L) during the 

February 2021 sampling event when compared to the 2004 Table 3 SCS (70 μg/L). 

Concentrations of cis-1,2-DCE fell within the typical concentration range for MW601D during 

other 2021 sampling events.

The samples obtained from monitor MW602D contained concentrations of Cl-VOC indicator 

parameters less than the PSS but greater than the 2004 Table 3 SCS in all five 2021 sampling 

events. The February sampling event was conducted as part of the Contingency Plan 
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Sampling activation. The Cl-VOC indicator parameter exceedances in 2021 are consistent with 

results observed since the monitor was installed in August 2005, with the exception of the 

sample results from July 2021, which represents a historically high concentration of VC 

(725 μg/L). VC was otherwise observed to be within historical concentration ranges during 

2021 sampling events.

The samples obtained from monitor MW707D contained concentrations of VC less than the 

PSS but greater than the 2004 Table 3 SCS in all quarterly sampling events in 2021. A 

historically-high VC concentration of 6.7 μg/L at MW707D was observed in January 2021. This 

location has only been monitored since July 2020. In general, 2021 VC concentrations were 

similar to those observed in 2020 sampling events. Additional information will be required to 

confirm typical parameter concentration ranges and predictable seasonal fluctuations for future 

trend analysis.

The samples obtained from monitor MW708D contained concentrations of CI-VOC parameters 

less than the PSS but greater than the 2004 Table 3 SCS in all quarterly sampling events in 

2021. Notably, historically-high VC and cis,1-2-DCE concentrations of 134 μg/L and 213 μg/L 

respectively were observed in January 2021. This location has only been monitored since July 

2020. Additional information will be required to confirm typical parameter concentration ranges 

and predictable seasonal fluctuations for future trend analysis.

The samples obtained from monitor MW709D contained concentrations of CI-VOC parameters 

less than the PSS but greater than the 2004 Table 3 SCS in all quarterly sampling events in 

2021. Notably, record-high TCE and cis-1,2-DCE concentrations of 90800 μg/L and 

14400 μg/L, respectively, were observed in October 2021. This location has only been 

monitored since July 2020. While higher concentrations were observed during 2021 when 

compared to 2020 results, additional information will be required to confirm typical parameter 

concentration ranges and predictable seasonal fluctuations for future trend analysis.

The samples obtained from monitor MW710D contained concentrations of VC less than the 

PSS (14700 μg/L) but greater than the 2004 Table 3 SCS (0.5 μg/L) in January and February 

2021. The February sampling event was conducted as part of the Contingency Plan Sampling 
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activation. An historically high VC concentration of 45.4 μg/L was observed in January 2021. 

This location has only been monitored since July 2020. Additional information will be required 

to confirm typical parameter concentration ranges and predictable seasonal fluctuations for 

future trend analysis.

Metals and PHCs

No metals or PHC exceedances of the PSS or Table 3 of the SCS (where applicable) were 

observed in the deep monitoring wells in 2021.

3.1.2.4 Bedrock Groundwater Results

Groundwater samples were collected from bedrock depth monitoring wells MW106B, 

MW107B, MW301B, MW303B, MW601B, MW602B, MW707B, MW708B, MW709B, and 

MW710B. Bedrock groundwater analysis results, including historical results, are summarized 

in Table 8 (Core Wells) and Table 9 (Boundary Wells). Concentrations of indicator VOCs, and 

ORPs greater than the PSS, are shown on Figure 10.

VOCs

VOC concentrations in 2021 were less than the PSS in all bedrock groundwater monitors, with 

the exception of a trans-1,2-DCE exceedance at MW301B. Exceedances of both the PSS and 

the 2004 Table 3 SCS (where applicable), were observed at the following monitoring wells:

Sample 
Location Date Parameter Conc 

(μg/L)
PSS 
(μg/L)

Table 3 
SCS (μg/L)

MW301B October 2021 Dichloroethene, trans-1,2- 1230 934 100

MW303B

January 2021 
February 2021 
April 2021 
July 2021 
October 2021

Vinyl Chloride

88.6 
27.7 
23.5 
23.5 
18.1

41700 0.5

MW601B
January 2021

Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene

141 
215 
57.3

41700 
192000 
2241000

0.5 
70 
50

February 2021 Vinyl Chloride 
Dichloroethene, cis-1,2-

130 
606

41700 
192000

0.5 
70
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Notes:
(value) – duplicate result 
Bolded – PSS exceedance

Samples collected from groundwater monitor MW301B contained concentrations of 

trans-1,2-DCE greater than the PSS (934 μg/L) in October 2021. The aforementioned 

exceedance represented a record-high trans-1,2-DCE concentration for groundwater monitor 

MW301B of 1230 µg/L. A November 2021 sampling event was conducted as part of the 

Sample 
Location Date Parameter Conc 

(μg/L)
PSS 
(μg/L)

Table 3 
SCS (μg/L)

MW601B
April 2021 Vinyl Chloride 

Dichloroethene, cis-1,2-
162 
105

41700 
192000

0.5 
70

July 2021 Vinyl Chloride 31.5 41700 0.5
October 2021 Vinyl Chloride 368 41700 0.5

MW106B January 2021 Vinyl Chloride 0.7 41700 0.5

MW107B
January 2021 Dichloroethene, cis-1,2- 74.1 192000 70
October 2021 Vinyl Chloride 17 41700 0.5

MW707B

January 2021 Dichloroethene, cis-1,2- 119 192000 70

July 2021
Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene

106 
1740 
222

41700 
192000 
2241000

0.5 
70 
50

October 2021 Vinyl Chloride 
Dichloroethene, cis-1,2-

279 
2230

41700 
192000

0.5 
70

MW708B January 2021 Vinyl Chloride 28.3 (34.8) 41700 0.5

MW709B

January 2021 Dichloroethene, cis-1,2- 
Trichloroethylene

22500 
170000

192000 
2241000

70 
50

April 2021 Dichloroethene, cis-1,2- 
Trichloroethylene

11300 
113000

192000 
2241000

70 
50

July 2021 Dichloroethene, cis-1,2- 
Trichloroethylene

12600 
66600

192000 
2241000

70 
50

October 2021 Dichloroethene, cis-1,2- 
Trichloroethylene

561 
1160

192000 
2241000

70 
50

MW710B
April 2021 
July 2021 
October 2021

Vinyl Chloride
1.2 
10.4 
1.3

41700 0.5
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Contingency Plan Sampling activation, at which point trans-1,2-DCE concentrations were less 

than the PSS. This location has only been monitored since July 2020. Additional information 

will be required to confirm typical parameter concentration ranges and predictable seasonal 

fluctuations for future trend analysis. MW703S will continue to be monitored closely in 2022 for 

continued PSS exceedances. 

Samples collected from groundwater monitor MW303B contained concentrations VC less than 

the PSS (41700 μg/L) but greater than the 2004 Table 3 SCS (0.5 μg/L) in all five sampling 

events in 2021. VC concentrations observed in 2021 are consistent with results observed since 

the monitor was installed in October 2006, with the exception of a high result of 88.6 µg/L in 

January 2021. Historical VC concentration ranges at MW303B have been between <0.2 µg/L 

and 41.1 µg/L. A February 2021 sampling event was conducted as part of the Contingency 

Plan activation, at which point VC concentrations returned to historical ranges. Generally, 2021 

results are indicative of stable VC concentrations.

Samples collected from groundwater monitor MW601B contained CI-VOC concentrations less 

than the PSS but greater than the 2004 Table 3 SCS in all five sampling events in 2021. A 

February 2021 sampling event was conducted as part of the Contingency Plan Sampling 

activation. Notably, a record-high VC concentration of 368 µg/L was observed in October 2021. 

This location has only been monitored since July 2020. Additional information will be required 

to confirm typical parameter concentration ranges and predictable seasonal fluctuations for 

future trend analysis.

Samples collected from groundwater monitor MW106B contained VC concentrations less than 

the PSS (41700 μg/L) but marginally greater than the 2004 Table 3 SCS (0.5 μg/L) in January 

2021. A February 2021 sampling event was conducted as part of the Contingency Plan 

Sampling activation, at which point no VC exceedances were observed. This location has only 

been monitored since July 2020. Additional information will be required to confirm typical 

parameter concentration ranges and predictable seasonal fluctuations for future trend analysis.

Samples collected from groundwater monitor MW107B contained CI-VOC indicator 

concentrations less than the PSS but marginally greater than the 2004 Table 3 SCS in January 
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and October 2021. Notably, historically-high VC and cis-1,2-DCE concentrations of 17 µg/L 

(October) and 74.1 µg/L (January) respectively were observed during 2021. This location has 

only been monitored since July 2020. Additional information will be required to confirm typical 

parameter concentration ranges and predictable seasonal fluctuations for future trend analysis.

Samples collected from groundwater monitor MW707B contained CI-VOC indicator 

concentrations less than the PSS but greater than the 2004 Table 3 SCS in January, July, and 

October 2021. Notably, record-high VC, TCE, and cis-1,2-DCE concentrations of 279 μg/L 

(October), 222 μg/L (July), and 2230 µg/L (October) respectively were observed during 2021. 

These concentrations were of much greater magnitude than those observed in 2020. This 

location has only been monitored since July 2020. Additional information will be required to 

confirm typical parameter concentration ranges and predictable seasonal fluctuations for future 

trend analysis.

Samples collected from groundwater monitor MW708B contained VC concentrations less than 

the PSS (41700 μg/L) but greater than the 2004 Table 3 SCS (0.5 μg/L) in January 2021. 

These were the first observed exceedances since the onset of MW708B monitoring in July 

2020. Additional information will be required to confirm typical parameter concentration ranges 

and predictable seasonal fluctuations for future trend analysis.

Samples collected from groundwater monitor MW709B contained CI-VOC indicator 

concentrations less than the PSS but greater than the 2004 Table 3 SCS in January 2021. 

Notably, a historically-high cis-1,2-DCE concentration of 22,500 µg/L was observed during 

January 2021 when compared to the 2004 Table 3 SCS of 70 μg/L. In general, CI-VOC 

indicator concentrations were similar to those observed since the onset of MW709B monitoring 

in July 2020. Additional information will be required to confirm typical parameter concentration 

ranges and predictable seasonal fluctuations for future trend analysis.

Samples collected from groundwater monitor MW710B contained VC concentrations less than 

the PSS (41700 μg/L) but greater than the 2004 Table 3 SCS (0.5 μg/L) in April, July, and 

October 2021. These were the first observed exceedances since the onset of MW710B 
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monitoring in July 2020. Additional information will be required to confirm typical parameter 

concentration ranges and predictable seasonal fluctuations for future trend analysis.

Metals and PHCs

Exceedances of metals in bedrock monitoring wells were observed at the following monitoring 

locations:

Sample 
Location Date Parameter Conc 

(mg/L)
PSS 
(mg/L)

Table 3 
SCS (mg/L)

MW601B January 2021 
April 2021 Sodium 886 

1010 200 NV

MW602B

January 2021
Aluminum 
Magnesium 
Sodium

0.13 
332 
1140

0.1 
107.336 
200

NV 
NV 
NV

April 2021
Aluminum 
Magnesium 
Sodium

0.19 
364 
1150

0.1 
107.336 
200

NV 
NV 
NV

Notes:
NA – indicates a well that does not require a Table 3 comparison
NV – no value

The concentrations of sodium exceeded the PSS of 200 μg/L at bedrock monitor MW601B in 

January and April 2021. These exceedances were within historical ranges observed since the 

onset of MW601B monitoring in July 2020.

The concentrations of aluminum, magnesium, and sodium exceeded the PSS of 0.1 μg/L, 

107.336 μg/L, and 200 μg/L respectively at bedrock monitor MW602B in January and 

April 2021. These exceedances were within historical ranges observed since the onset of 

MW602B monitoring in July 2020.

No PHC exceedances of the PSS or the 2004 Table 3 of the SCS (where applicable) were 

observed in the shallow monitoring wells in 2021.

In consideration of Amendment No. 8 of the CPU, metals and PAH analysis was discontinued 

beginning in July 2021. As such, the aforementioned exceedances will not require additional 

monitoring for the foreseeable future.
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3.1.2.5 Quality Assurance / Quality Control

Duplicate groundwater samples, three per sampling event, were analysed for the COCs listed 

in Schedule B “Table 1-3B: Proposed Property-Specific Non-Potable Ground Water Standards 

Non-sensitive area (Parts 1 & 2 Plan 51R-35003)” of the CPU.

Where analytical parameters were detected in both the parent sample and the duplicate, and 

the average of the two samples is greater than five times the RDL, RPD values were 

calculated to assess the precision of the analytical data. As the measured result approaches 

the RDL, the uncertainty associated with the value increases dramatically, thus duplicate 

acceptance limits apply only where the average of the parent and duplicate is greater than five 

times the RDL. The results were evaluated based on a target variance of 40% or less for 

groundwater (CCME, 2016). RPD values between duplicate sample results were calculated as 

follows:

For results where a parameter was detected in both the parent sample and the duplicate 

sample, the calculated RPD values were less that the target variance of 40% with the following 

exceptions:

Sample 
ID Date Parameter PSS 

Limit
Parent 
Sample

Duplicate 
Sample

RPD 
(%)

W708I October 2021 Dichloroethene, trans-1,2- 934 222 µg/L 103 µg/L 73

The remaining parameters match well between parent and duplicate. The variances in RPD Cl-

VOCs and ORPs for both the parent and duplicate samples were below the PSS for the Site. 

The variance observed at MW708I for trans-1,2-DCE is anomalous, and no other comparable 
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variance was observed across the other parent/duplicate samples obtained during the October 

2021 monitoring event.

These duplicate sample results do not draw into question the validity of the laboratory results 

overall, but Cambium will continue to review QA/QC data in future sampling events.

In general, given that the majority of duplicate sampling as part of the overall QA/QC program 

has shown excellent correlation, the results of the field QA/QC testing were considered to be 

acceptable and indicated that the analytical data were suitable for use in evaluating 

groundwater quality at the Site.

In addition to duplicate samples, trip blanks were analysed with each laboratory submission for 

VOCs in 2021. No VOCs were detected in the trip blanks.

3.2 Air, Vapour, and Soil Vapour

Per Section 4.2 of the CPU, indoor air, sub-slab vapours, ambient outdoor air, and soil vapour 

monitors were compared to the “selected chronic limits” for COCs identified in Table 7-3: Risk-

Based Exposure Limits in Air of Schedule D of the CPU. The selected chronic limit was the 

lower of the threshold and non-threshold chronic limits.

Over the course of the 2021 monitoring year, there were several instances where the lab 

reported a parameter at a non-detect concentration, but where the minimum reportable 

detection limit of that parameter was above the CPU’s selected chronic limit. These results are 

underlined as possible exceedances in the analysis tables as their measurements cannot be 

verified below the Site’s selected chronic limit. These are reviewed following each event for 

possible environmental impact or risk. Cambium has been working with the laboratory for ways 

to reduce the reporting limit.

3.2.1 Sub-Slab Vapour and Indoor Air Monitoring

The analysis results for the sub-slab vapour and indoor air samples are summarized in 

Table 10 and Table 11. Copies of the Certificates of Analysis are provided in Appendix B. 

Results from the sub-slab vapour and indoor air monitoring events are provided below.
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In 2021, the following sample locations reported concentrations exceeding the Chronic Limit, 

excluding chloroform, which is discussed below:

Sample 
Location

Sample 
Type Date Parameter Conc 

(µg/m3)
Chronic 
Limit (µg/m3)

161 SS

October 2021 Vinyl Chloride 27 0.9

December 2021
Vinyl Chloride 
1,2-Dichloroethane 
Trichloroethylene

20 
0.31 
4.6

0.9 
0.3 
3

013 B
October 2021 Vinyl Chloride 1.6 0.9
November 2021 Tetrachloroethylene 4.3 1.3

001B
SS

July 16, 2021 
(Shutdown 
Event)

Trichloroethylene 4 (0.13) 3

B November 2021 Tetrachloroethylene 4.9 3

030C SS
July 16, 2021 
(Shutdown 
Event)

Trichloroethylene 3.3 3

STB SS
July 16, 2021 
(Shutdown 
Event)

Chloromethane 63 54

Notes:
“SS” – indicates a sub-slab vapour sample
“B” – indicates an indoor air sample collected from breathing level
(value) – duplicate result

Values reported below MDL yet above Selected chronic limit, have been omitted
Chloroform results omitted

Sporadic exceedances of the chronic limit were noted for some of the 2021 indoor air and sub-

slab vapour sampling events. The Site’s indoor air and sub-slab vapour monitoring program 

was conducted on a monthly basis in 2021. An additional sampling event occurred in July 2021 

during the yearly gas venting system shutdown. In all cases where any given parameter 

(except chloroform) exceeded the chronic limit in 2021, the proceeding sampling event 

reported that parameter’s concentration below the chronic limit, and no apparent increasing 

concentration trends were established. Sub-Slab monitoring location 161-SS will continue to 
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be monitored closely in 2022, since exceedances occurred within the final sampling event of 

2021.

3.2.1.1 Sub-Slab Vapour and Indoor Air Concentrations of Chloroform

The results for sub-slab vapour and indoor air quality, in Section 3.2.1 above, does not discuss 

the concentrations of chloroform observed at the Site within sub-slab vapour or indoor air, and 

instead is reviewed herein.

Chloroform has been observed at the Site, present in both the sub-slab vapour and indoor air, 

since the initiation of the Sub-Slab Vapour and Indoor Air Monitoring Program in November 

2019, at concentrations that intermittently exceed the Site’s Selected chronic limit of 

20.8 µg/m3. Since November 2019, chloroform concentration fluctuations are punctuated by 

corresponding events at the Site, the most notable of those being the start-up of the Site’s sub-

slab vapour vent system (occurred between January 13 and January 20, 2020), the start-up of 

the Site’s heating, ventilation and air conditioning system (HVAC) (occurred between February 

19 and February 25, 2020, and the filling and chlorination of the pool (occurred between July 8 

and July 16, 2020).

It should be noted that the Selected chronic limit for the Site was 1.4 µg/m3 prior to Amendment 

No. 8 to the CPU in 2021. As such, the 2020 On-Site Annual Monitoring Report contained 

analysis and discussion with specific reference to the Selected chronic limit of 1.4 µg/m3, as 

opposed to the updated Selected chronic limit of 20.8 µg/m3.

The following embedded figures have been included to display the observed concentrations of 

chloroform in both the sub-slab vapour and indoor air in 2021. Data collected during 2020 

monitoring events is presented to provide additional context.
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Embedded Figure 1: 2020-2021 Sub-Slab Vapour Chloroform Concentrations
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Embedded Figure 2: 2020-2021 Indoor Air Chloroform Concentrations

Chloroform has a reportable detection limit (RDL) of 0.22 µg/m3, and a selected chronic limit of 

20.8 µg/m3. Since the Site’s interior finishing of the building and up to occupancy, from January 

to August 2020, concentrations up to 26 µg/m3 were observed. Chloroform has been 

consistently detected since the Site’s pool filling and chlorination event, in August 2020, in both 

sub-slab soil vapour at concentration up to 36 µg/m3, and indoor air at concentrations up to 

140 µg/m3.

In 2021, concentrations of chloroform were observed to be within the Selected chronic limit in 

all sub-slab vapour monitors, with the exception of a concentration of 36 µg/m3 at 161-SS in 

November.
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In 2021, concentrations of chloroform exceeded the Selected chronic limit at indoor monitoring 

location 161-B in November and December. An historically high chloroform concentration of 56 

µg/m3 was observed in November.

In 2021, concentrations of chloroform exceeded the Selected chronic limit at indoor monitoring 

location 013-B in April, August, September, October, November, and December. An historically 

high chloroform concentration of 140 µg/m3 was observed in November.

In 2021, concentrations of chloroform exceeded the Selected chronic limit at indoor monitoring 

location 004-B in April, October, November, and December. An historically high chloroform 

concentration of 51 µg/m3 was observed in November.

In 2021, concentrations of chloroform exceeded the Selected chronic limit at indoor monitoring 

location 004-F in October, November, and December. An historically high chloroform 

concentration of 63 µg/m3 was observed in December.

Notably, elevated exceedance frequencies and severities were observed in November and 

December of 2021. Sub-Slab and indoor air vapours will continue to be monitored closely in 

2022 to determine or confirm any possible increasing or decreasing concentration trends. 

These events occurred near end of life for the vapour filters in the building, which were 

scheduled for replacement in early 2022, after which the effectiveness of the filters can be 

gauged.

3.2.1.2 Quality Assurance / Quality Control

In general, there was agreement between the parent samples and the duplicate samples. 

Where analytical parameters were detected in both the parent sample and the duplicate, 

relative percent difference (RPD) values were calculated to assess the precision of the 

analytical data. The results were evaluated based on a target variance of 50% or less for sub-

slab vapour and indoor air samples (CCME, 2016).

For results where a parameter was detected in both the parent sample and the duplicate 

sample, the calculated RPD values were less that the target variance of 50% with the following 

exceptions:
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Sample ID (Date) Parameter
Parent 
Sample 
(µg/m3)

Duplicate 
Sample 
(µg/m3)

RPD (%)

001B-SS 
(July 16, 2021 
(Shutdown Event))

Trichlorofluoromethane 
Chloroform

2.4 
0.71

4.2 
16

55 
183

013-SS 
(August 19, 2021)

Trichlorofluoromethane 
Trichloroethylene

1.4 
0.93

4 
0.2

96 
129

013-SS 
(December 16, 2021) Chloroform 5 18 113

With the exception of the above RPDs, the remaining parameters match well between parent 

and duplicate. Notably, where RPD values are above the target variance of 50%, the reported 

concentration of both the parent sample and duplicate sample were below the chronic limit. 

Accordingly, the analysis results for the soil vapour samples were considered acceptable for 

assessing the quality of the soil vapour at the probes.

In addition to duplicate samples, trip blanks were analysed with each laboratory submission for 

COCs identified in Table 7-3: Risk-Based Exposure Limits in Air of Schedule D of the CPU. No 

parameters were detected in any trip blank samples, with the exception of tetrachloroethylene 

from the December 16, 2021 sampling event. This draws into question the validity of the 

December air/vapour results; however, sampling is conducted on a monthly basis so long-term 

trend analysis will consider this.

The analysis results for the soil vapour samples, including historical results, are summarized in 

Table 10 (Sub-Slab Vapour) and Table 11 (Indoor Air).

Copies of the Certificates of Analysis are provided in Appendix B.

3.2.2 Soil Vapour Quality

Per Section 4.2.6 of the CPU, the soil vapour analysis results were compared to the “selected 

chronic limits” for COCs identified in Table 7-3: Risk-Based Exposure Limits in Air of 

Schedule D of the CPU. The selected chronic limit was the lower of the threshold and non-

threshold chronic limits.
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The analysis results for the soil vapour samples, including historical results, are summarized in 

Table 12. Copies of the Certificates of Analysis are provided in Appendix B. Results from the 

2021 soil vapour monitoring events are provided below.

The following samples/sampling events reported concentrations exceeding the Chronic Limit:



2021 On-Site Annual Monitoring Report
The City of Orillia

Cambium Reference: 10283-002
March 29, 2022

Cambium Inc.  Page 42

Sample ID Date Parameter Conc (µg/m3) Chronic Limit 
(µg/m3)

GM102

January 2021 Vinyl Chloride 1.2 0.9

April 2021 Vinyl Chloride 
Tetrachloroethylene

12 (<0.5) 
2.9 (<1.3)

0.9 
1.3

May 2021 Vinyl Chloride 5.6 0.9
July 2021 Trichloroethylene 7.2 3.0
October 2021 Vinyl Chloride 62 0.9

GM103 April 2021 Tetrachloroethylene 2.1 1.3

GM106

April 2021 Trichloroethylene 
Tetrachloroethylene

6.1 
1.9

3.0 
1.3

May 2021 Trichloroethylene 5.4 3.0

October 2021 Chloromethane 
Trichloroethylene

620 
23 3.0

November 
2021 Trichloroethylene 11 3.0

GM701

January 2021 Trichloroethylene 5.3 3.0

April 2021

Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene 
Tetrachloroethylene

740 
26 
19 
2.7

0.9 
18 
3.0 
1.3

May 2021
Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene

210 
25 
19

0.9 
18 
3.0

July 2021

Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene 
Tetrachloroethylene

250 
61 
40 
2.1

0.9 
18 
3.0 
1.3

October 2021

Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene 
Tetrachloroethylene

3300 
210 
83 
4.1

0.9 
18 
3.0 
1.3

November 
2021

Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene 
Tetrachloroethylene

2800 
77 
69 
3.3

0.9 
18 
3.0 
1.3
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Sample ID Date Parameter Conc (µg/m3) Chronic Limit 
(µg/m3)

GM702

January 2021 Vinyl Chloride 
Trichloroethylene

13 
17

0.9 
3.0

April 2021
Vinyl Chloride 
Trichloroethylene 
Tetrachloroethylene

21 
20 
4.2

0.9 
3.0 
1.3

May 2021 Vinyl Chloride 
Trichloroethylene

100 
17

0.9 
3.0

July 2021
Vinyl Chloride 
Trichloroethylene 
Tetrachloroethylene

160 
36 
2

0.9 
3.0 
1.3

October 2021

Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene 
Tetrachloroethylene

540 (910) 
47 (42) 
57 (53) 
2.9 (2.4)

0.9 
18 
3.0 
1.3

November 
2021

Vinyl Chloride 
Dichloroethene, cis-1,2- 
Trichloroethylene 
Tetrachloroethylene

2700 
74 
67 
3.1

0.9 
18 
3.0 
1.3

GM704
April 2021 Trichloroethylene 3.9 3.0
May 2021 Trichloroethylene 7.7 3.0
October 2021 Trichloroethylene 5.2 3.0

Notes:
(value) – duplicate result
Values reported below MDL, yet above Selected Chronic Limit, have been omitted

Samples collected from soil vapour probe GM102 contained CI-VOC indicator concentrations 

greater than the chronic limits in January, April, May, July, and October 2021. Historically high 

VC concentrations of 12 µg/m3 and 62 µg/m3 were observed in April and October 2021 

respectively. A July sampling event was conducted as a part of the Contingency Plan 

Sampling activation, at which point VC concentrations returned to historical ranges. A 

November sampling event was also conducted as a part of the Contingency Plan Sampling 

activation. In November, an elevated RDL of <60 µg/m3, greater than the chronic limit, for VC 
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was observed. As such, Cambium will closely monitor GM102 in early 2022 to determine if an 

increasing VC concentration trend emerges.

Samples collected from soil vapour probe GM103 contained PCE greater than the chronic limit 

in April 2021. This exceedance is within historical PCE ranges and was not repeated in 

proceeding monitoring events. In general, CI-VOC concentrations at GM103 are part of a 

stabilized or decreasing concentration trend.

Samples collected from soil vapour probe GM106 contained CI-VOC indicator concentrations 

greater than the chronic limits in April, May, October, and November 2021. An historically high 

chloromethane concentration of 620 µg/m3 was observed in October 2021. A November 

sampling event was conducted as a part of the Contingency Plan Sampling activation, at which 

point chloromethane concentrations returned to historical ranges, and below the chronic limit. 

As noted in previous years, soil vapour monitor GM106 also had prolonged TCE exceedances 

between April and November 2021. With the exception of the uncharacteristic chloromethane 

exceedance in October 2021, CI-VOC concentrations are part of a generally stabilized or 

decreasing trend.

Samples collected from soil vapour probes GM701 and GM702 contained concentrations of 

CI-VOCs greater than the chronic limits in January, April, May, July, October, and November 

2021. July and November sampling events were conducted as a part of the Contingency Plan 

Sampling activations. It is important to note that GM701 and GM702 have only been monitored 

since July 2020. Additional information will be required to confirm typical parameter 

concentration ranges and predictable seasonal fluctuations for future trend analysis.

Samples collected from soil vapour probe GM704 contained concentrations of TCE greater 

than the chronic limits (3 µg/m3) in April, May, and October 2021. July and November sampling 

events were conducted as a part of the Contingency Plan Sampling activations. Samples could 

not be retrieved in January or July due to water intrusion in soil vapour probe tubing. It is 

important to note that GM704 has only been monitored since July 2020. Additional information 

will be required to confirm typical parameter concentration ranges and predictable seasonal 

fluctuations for future trend analysis.
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Quality Assurance / Quality Control

In general, there was agreement between the parent samples and the duplicate samples. 

Where analytical parameters were detected in both the parent sample and the duplicate, 

relative percent difference (RPD) values were calculated to assess the precision of the 

analytical data. The results were evaluated based on a target variance of 50% or less for soil 

vapour (CCME, 2016).

For results where a parameter was detected in both the parent sample and the duplicate 

sample, the calculated RPD values were less that the target variance of 50% with the following 

exceptions:

Sample ID (Date) Parameter Parent Sample 
(µg/m3)

Duplicate Sample 
(µg/m3) RPD (%)

GM702 (October 
2021) Vinyl Chloride 540 910 51

GM702 (October 
2021) 1,1-Dichloroethene 2.8 1.3 73.2

In all cases, the remaining parameters match well between parent and duplicate. Notably, 

where RPD values are above the target variance of 50%, the reported concentration of both 

the parent sample and duplicate sample were below the chronic limit. The variance observed 

at GM702 in October 2021 is considered anomalous, ad no other comparable variance was 

observed across the other parent/duplicate parameters during these monitoring events. 

Accordingly, the analysis results for the soil vapour samples were considered to be acceptable 

for assessing the quality of the soil vapour at the probes.

3.2.3 Ambient Outdoor Air Sampling

The ambient air analysis results were compared to the “selected chronic limits” in Table 7-3 of 

Schedule D of the CPU.

In compliance with the CPU, and in consideration of the Site’s operational phase status, 

ambient air samples were collected from two areas, including OA 101 (within the DNAPL 

source zone near DNAPL source zone soil vapour monitor GM703), and OA 102, (downwind, 
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near the DNAPL source zone). It should be noted that OA MW303 was added per the Site’s 

Contingency Plan sampling requirements during 2020, and is not a component of the routine 

sampling program. Despite this, OA MW303 was sampled routinely during 2021 in an effort to 

monitor ongoing exceedances and assess potential off-site impacts.

The analysis results for the ambient air samples are summarized in Table 13, and the 

laboratory certificates of analysis are included in Appendix B.

In 2021, there were no occurrences of reported concentrations exceeding the Chronic Limit.

Quality Assurance / Quality Control

One duplicate air sample and one trip blank were analysed for each air sampling event 

discussed above. When sampled in conjunction with the soil vapour, only one trip blank was 

submitted. No COCs were detected in the trip blanks.

Where analytical parameters were detected in both the parent sample and the duplicate, RPD 

values were calculated to assess the precision of the analytical data. The results were 

evaluated based on a target variance of 50% or less for soil vapour (CCME, 2016). For results 

where a parameter was detected in both the parent sample and the duplicate sample, the 

calculated RPD values were less that the target variance of 50%. Accordingly, the analysis 

results for the ambient air samples were considered to be acceptable.

3.3 Surface Water and Sediment Quality

Surface water and sediment samples were collected on July 7, 2021, from three locations 

within Ben’s Ditch along the western property boundary, SW1-12 / SED1-12 (upstream), 

SW2-12 / SED2-12 (midstream) and SW3-12 / SED3-12 (downstream). Per the CPU, prior to 

construction activities in the sensitive area, surface water and sediment samples shall be 

obtained annually; and, during construction activities in the sensitive area, surface water and 

sediment samples shall be obtained every three months. No work took place within the 

sensitive area in 2021. Accordingly, only one surface water and sediment sampling event was 

carried out.
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Surface water analysis results, including historical results, are summarized in Table 14 (Metals 

& Inorganics), Table 15 (VOCs & PHCs) and Table 16 (BNAEs). Sediment sample analysis 

results are summarized in Table 17 (Metals & Inorganics), Table 18 (VOCs & PHCs) and 

Table 19 (BNAEs). Copies of the Certificates of Analysis are provided in Appendix B. 

3.3.1 Surface Water 

During the July 2021 sampling event, three surface water samples and one QA/QC duplicate 

sample were collected for analysis of the COCs and comparison to the property specific 

objectives (PSO) outlined in Schedule B “Table 1-4D: Proposed Property-Specific Surface 

Water Objectives sensitive area (Parts 3 & 4 Plan 51R-35003)” of the CPU. The surface water 

results were also compared to the Provincial Water Quality Objectives (PWQO) or Canadian 

Water Quality Guidelines (CWQG).

In 2021, COCs were detected at concentrations exceeding the PSO in the following surface 

water samples:

Sample ID Date Parameter Conc (µg/L) PSO (µg/L) 

SW1-12 July 2021 

Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Fluoranthene
Phenanthrene
Phenol

<0.06 (0.07)
0.026 (0.028)
<0.05 (0.05)
0.09 (0.12)
0.05 (0.05)
0.05 (0.07)

NV 
0.04 
NV 
0.07 
0.72 
0.06 

SW2-12 July 2021  Fluoranthene 0.06 0.07 
SW3-12 July 2021 Benzo(a)pyrene 0.025 0.04 

NV – no value 
PSO – Property Specific Objectives 
Bold values indicate a PSO exceedance 
Underlined values indicate a PWQO exceedance 
(value) – duplicate result 

These are the first exceedances at sample location SW1-12 of fluoranthene and 

phenanthrene. SW1-12 was re-sampled for PAHs in October as a component of the 
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Contingency Sampling Plan activation, and all PAH concentrations, including fluoranthene and 

phenanthrene, were below the PSO.

The noted 2021 parameter exceedances at SW1-12 have had a negligible effect on the health 

of the surrounding terrestrial vegetation community, as indicated in the 2021 ecological 

inspection that was conducted in conjunction with the surface water and sediment sampling 

programs. This is discussed further below in Section 3.3.3.

Quality Assurance / Quality Control

One duplicate surface water sample was analysed for the July 2021 sampling event from the 

upstream sample location SW1-12.

Where analytical parameters were detected in both the parent sample and the duplicate, and 

the average of the two samples is greater than five times the RDL, RPD values were 

calculated to assess the precision of the analytical data. As the measured result approaches 

the RDL, the uncertainty associated with the value increases dramatically, thus duplicate 

acceptance limits apply only where the average of the parent and duplicate is greater than five 

times the RDL. The results were evaluated based on a target variance of 40% or less for 

surface water (CCME, 2016).

All RPD values were within the target variance. Accordingly, the results of the field QA/QC 

testing were considered to be acceptable and indicated that the analytical data were suitable 

for use in evaluating surface water quality at the Site.

3.3.2 Sediment

In conjunction with the surface water sampling on July 7, 2021, three sediment samples and 

one QA/QC duplicate sample were collected for analysis of the COCs and comparison to the 

PSS as outlined in Schedule B “Table 1-4C: Proposed Property-Specific Sediment Standards 

sensitive area (Parts 3 & 4 Plan 51R-35003)” of the CPU. As proposed in the 2014 annual on-

site monitoring report (Coffey, 2014), both total and hot water soluble (HWS) boron were 

analysed in the sediment samples and the result for HWS boron was compared to the PSS.
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The results were also compared to the Table 1 background sediment standards of the Ministry 

document “Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the 

Environmental Protection Act” dated March 9, 2004; hereinafter referred to as the 2004 

Table 1 SCS.

Comparison to Property Specific Standards

In 2021, no locations were reported at concentrations exceeding the PSS during the July 

sampling event. However, the RDLs for polychlorinated biphenyls across all three sampling 

locations exceeded the PSS during the July sampling event:

Location Parameter Concentration (µg/g) Property Specific 
Standard (µg/g)

SED1-12 Polychlorinated 
Biphenyls <0.3 (<0.3) 0.07

SED2-12 Polychlorinated 
Biphenyls <0.3 0.07

SED3-12 Polychlorinated 
Biphenyls <0.3 0.07

All sediment sampling locations exhibited minimum laboratory reporting limits above the PSS 

for PCBs. Historically, none of the three sediment monitoring locations have had measurable 

PCB concentrations. As such, no contingency actions were required.

No other contaminants of concern were reported in sediment samples at concentrations 

greater than the PSS.

Comparison to 2004 Table 1 Site Condition Standards

The following parameters were detected at concentrations greater than the 2004 Table 1 SCS:
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Location Parameter
Report 
Concentration 
(µg/g)

Table 1 Standard 
(µg/g)

SED1-12
Copper 
Polychlorinated 
Biphenyls

40 (9) 
<0.3 (<0.3)

16 
0.07

SED2-12

Cadmium 
Chromium 
Copper 
Lead 
Zinc 
Polychlorinated 
Biphenyls

0.7 
27 
43 
40 
282 
<0.3

0.6 
26 
16 
31 
120 
0.07

SED3-12

Chromium 
Copper 
Lead 
Zinc 
Polychlorinated 
Biphenyls

28 
26 
40 
157 
<0.3

26 
16 
31 
120 
0.07

Notes:
(value) – duplicate result
The above-noted 2004 Table 1 SCS exceedances are within historical ranges when compared 

to previous year’s analytical results and do not appear to be indicative of an increasing 

concentration trend.

One of the two exceedances (copper) at SED1-12 were observed in the parent sample but not 

observed in the duplicate sample. Based on information obtained from past sampling events, 

the sediment quality is very heterogeneous, and sporadic pockets of contaminant-laden 

sediment exist. None of the exceedances observed at SED1-12, SED2-12, or SED3-12 are 

outside of historical concentration ranges.

In general, comparison of the 2021 results to previous results indicates that the concentrations 

of COCs are similar to previous results reported since 2012.

The noted 2021 parameter exceedances at SED1-12, SED2-12, and SED3-12 have had a 

negligible effect on the health of the surrounding terrestrial vegetation community, as indicated 
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in the 2021 ecological inspection that was conducted in conjunction with the surface water and 

sediment sampling programs.

Quality Assurance / Quality Control

One duplicate sediment sample was analysed for the July 2021 sampling event. The duplicate 

was collected at upstream sample location SED1-12. In general, there was good agreement 

between the parent samples and the duplicate samples.

Where analytical parameters were detected in both the parent sample and the duplicate, and 

the average of the two samples is greater than five times the RDL, RPD values were 

calculated to assess the precision of the analytical data. As the measured result approaches 

the RDL, the uncertainty associated with the value increases dramatically, thus duplicate 

acceptance limits apply only where the average of the parent and duplicate is greater than five 

times the RDL. The results were evaluated based on a target variance of 60% or less for 

sediment (CCME, 2016).

The following analyses resulted in RPD values of greater than 60% (parent and duplicate): 

Parameter Parent Sample (µg/g) Duplicate Sample (µg/g) RPD (%)
Copper 
PHC F4 (Gravimetric)

40 
1190

9 
390

126 
101

Both the original and the duplicate concentrations for copper and PHC F4 (Gravimetric) are 

well below the PSS. Overall, the RPD values suggest minor sample heterogeneity issues 

affected the concentrations of the parameters identified above. The exceedances of the target 

variance are not considered to be a concern for the overall data quality.

3.3.3 Ecological Inspections

The 2021 ecological monitoring program included photo monitoring, flora, fauna and benthic 

invertebrate sampling as detailed in the following sections.
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3.3.3.1 Photo Monitoring

Previous reports have included a photographic record associated with specific photo 

monitoring stations located throughout the Site. These records serve to document changes to 

the local vegetation communities and hydrological regime of the swale and Ben’s Ditch, as 

they traverse the Site. Photo monitoring point (PMP) locations are illustrated on Figure 2. The 

orientation of the arrow symbol indicates the direction in which the picture is taken. Refer to 

Appendix C for comparative photos taken in 2020 and 2021. Water levels in Ben’s Ditch were 

similar to those observed in 2020. Vegetative growth was similar to 2020 observations. 

Overall, there were no indicators of deteriorating conditions in the vegetation communities or 

the watercourse on, or adjacent to, the Site.

3.3.3.2 Vegetation

The vast majority of the plant species observed in previous years were confirmed as present 

on the Site in 2021; however, some previously documented species were not observed. A total 

of 96 species were documented in the sensitive area in 2021, including one previously 

undocumented species. No new species of significance were documented. This is a similar 

number of species compared to results from last year (103 in 2020; see Table 20). Direct 

comparisons to results from previous years are limited by variability in survey effort/timing 

(e.g., quarterly vs. annual inspections) and surveyor skill. As such, recently undocumented 

species should not necessarily be considered absent from the Site in previous years. 

Observed differences in plant species diversity may be associated with any number of natural 

factors, including: population size, distribution, and succession.

Cambium began conducting the ecological inspections in 2015, with construction commencing 

on the Site in September of 2016. The number of vegetation species remained relatively 

consistent over the years (2015 – 2017), ranging from 64 to 84, with higher number of species 

being observed in 2018, 2019, 2020 and 2021 (114, 109, 103, and 96 species respectively). 

These results suggest that the commencement of construction on site did not result in adverse 

impacts to the vegetative health or diversity in the sensitive area. Consistent with reports from 
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2015 - 2020, the sensitive area was noted as exhibiting healthy secondary growth in 2021, with 

no visible signs of stress during monitoring events.

The following previously documented invasive plants were confirmed on the Site in 2021: 

European Buckthorn, Policeman’s Helmet (a.k.a. Himalayan balsam), Garlic Mustard, Reed 

Canary Grass, and European Common Reed. Expanded patches of European Common Reed 

were noted in 2019 and 2020 (Cambium, 2020) (Cambium, 2021). Japanese Knotweed, 

another invasive species, was noted for the first time in 2018, at the northwest corner of the 

property, at the end of Queen Street West. Inspections in 2020 and 2021 noted the expansion 

and continued growth of this patch towards West Street and under Ben’s ditch. Many of these 

invasive species were documented prior to the commencement of construction in 2016, and 

therefore are not considered to be a direct result of the construction activities on site. However, 

the growth and coverage of these species has been progressively increasing over the 

monitoring period. If the natural character of the sensitive area is to be maintained a 

comprehensive invasive species management plan will be required.

3.3.3.3 Fauna

A list of all fauna observed from 2003 to 2021 has been compiled from the following sources 

(see Table 21):

· data gathered in 2003/2004 for the Ecological Risk Assessment (ERA) completed as a part 

of the 2010 Risk Assessment;

· observations in 2005 by Mr. Robert Bowles an ecologist and resident of Orillia and member 

of the Public Liaison Committee;

· monitoring data from 2012-2014 (Coffey, 2014); and

· monitoring data from Cambium monitoring events in 2015 - 2021.

No previously undocumented species of reptiles or amphibians were observed in 2021; 

however, the ecological monitoring program for the Site does not include targeted surveys for 

these wildlife groups. No previously undocumented fish species were captured by minnow 

trapping in Ben’s Ditch in 2021. The fish species captured (see Table 21) is a minnow species 
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common to southern Ontario and relatively tolerant of disturbed or degraded aquatic habitat, 

such as that found in the subject watercourse.

The majority of the fauna species observed in previous years were confirmed as present on 

the Site in 2021; however, some previously documented species were not observed. In 2021 a 

total of 22 species were documented in the sensitive area, including three previously 

undocumented species. This is a similar number of species compared to results from last year 

(29 in 2020; see Table 21). The number of fauna species observed during Cambium’s 

inspections (2015 – 2019) ranged from 8 to 32, with the highest number of species being 

observed in 2019, 32. These results suggest that the commencement of construction on site in 

2016 did not result in significant adverse impacts to the fauna diversity in the sensitive area.

3.3.3.4 Benthic Invertebrates

Benthos can be loosely grouped into three categories according to their level of tolerance to 

organic pollution and disturbance: intolerant, facultative, and tolerant. Family-level 

classification is principally based on level of tolerance to low concentrations of dissolved 

oxygen, which is a primary inhibitor of complex benthic invertebrate community formation. The 

following provides a breakdown of benthic groups according to tolerance:

Tolerant Facultative Intolerant
Worms (Oligochaeta, 
Nematoda, Turbellaria)

Malacostraca (Isopoda, 
Amphipoda)

Stoneflies (Plecoptera)

Leeches (Hirudinea) True Bugs and Beetles 
(Hemiptera, Coleoptera)

Craneflies (Tipulidae)

Flies and Miscellaneous 
Diptera (Chironomidae, 
Culicidae, Tabanidae, 
Ceratopogonidae, 
Simuliidae)

Dragonflies and Damselflies 
(Anisoptera, Zygoptera)

Most Mayflies and 
Caddisflies (Ephemeroptera, 
Trichoptera)

The maximum depth and width of the channel at Site #001 were 0.68 m, and 2.4 m, 

respectively. Substrates at the Site consisted of a deep deposit of sand overlain by organics. 

Aquatic macrophytes and algae were absent from the watercourse. A summary of benthic 

invertebrate sampling results for 2021 is included in Table 22.
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Data collected in 2021 were compared to data reported in previous years, to assess changes 

in the ecological health of the Site, with a particular focus on potential indicators of 

deterioration (refer to Table 23). Indices of benthic diversity (Shannon-Wiener Diversity Index 

and Simpson’s Diversity Index) were relatively consistent with those calculated in prior years. 

A notable increase in the proportion of pollution-tolerant aquatic worms, was associated with a 

increase in the Hillsenhoff Index value (7.82) compared to 7.20 in 2020 suggesting impact 

resulting from organic pollution. It is important to note that the term ‘Organic Pollution’ does not 

necessarily refer solely to organic compounds (e.g., VOCs), but rather to pollution from a 

range of agricultural, industrial, and biological sources which may have an effect on dissolved 

oxygen levels within the aquatic environment (Hilsenhoff, 1987). Given that the stream runs 

through a large wetland that is rich in decomposing organic matter, and that the stream bed 

consists of organic substrates, high Hilsenhoff Index values are not unexpected. As noted in 

earlier reports, there may be some critical habitat-related factors (e.g., lack of coarse 

substrates, lack of fast-moving water) limiting the establishment of benthic organisms that are 

intolerant to pollution. A larger dataset is required to establish an overall trend in water quality 

at the sampling site over time, based on benthic indicators.

3.3.3.5 Ecological Summary

The results of the 2021 ecological monitoring program indicate that the health of vegetation 

communities in the sensitive area is being maintained, with secondary growth of trees, shrubs, 

forbs, and grasses. Stable native plant species and wildlife species diversity levels were 

observed in 2021, as compared to recent years. Cambium did note that populations of several 

invasive plant species have continued to expand over the period of 2015 to 2021, which could 

lead to deteriorating ecological quality in the sensitive area. If the natural character of the 

sensitive area is to be maintained a comprehensive invasive species management plan would 

be required.
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4.0 Summary of Findings

Based on compilation and review of the 2021 on-site monitoring data, a summary of key 

activities and findings is provided below.

Groundwater

· Groundwater elevations in 2021 were consistent with historical averages across all 

horizons.

· The groundwater elevations for the shallow horizon indicated a horizontal hydraulic 

gradient towards the east. The groundwater elevations for the intermediate, deep, and 

bedrock horizons indicated a horizontal hydraulic gradient towards the southeast. This is 

consistent with historical data.

· Reporting of VOCs in groundwater focused on the indicator Cl-VOCs (identified as 1,1-

DCE, cis-1,2-DCE, trans-1,2-DCE, TCE and VC).

· The concentration of VOCs in groundwater were less than the PSS at all monitoring wells 

(shallow, intermediate, deep and bedrock) in 2021, with the exception of monitors MW301B 

and MW703S. Various VOC concentrations exceeded the Table 3 SCS. In general, the 

highest Cl-VOC concentrations were observed at monitors MW709, MW601, MW301, and 

MW703. MW709 and MW601 are southeast (down-gradient) of, MW301 is northwest (up-

gradient) of, and MW703 is within the DNAPL source zone. Overall, 2021 results showed 

an improvement in groundwater quality since regular monitoring began. Monitoring wells 

installed in 2020 do not yet have established long-term trends.

· Shallow: the most persistent Cl-VOC concentrations (primarily VC) in shallow wells 

were observed at MW601S southeast, down-gradient, of the DNAPL source zone. The 

highest Cl-VOC concentrations, with respect to the PSS, were recorded at MW703S. 

Table 3 SCS CI-VOC exceedances were also observed at MW303S, MW706S, 

MW708S, and MW709S.

· Intermediate: the highest Cl-VOC concentrations in intermediate wells were observed at 

MW708I and MW709I, southeast, down-gradient, of the DNAPL source zone; however, 
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no PSS exceedances were observed. Table 3 SCS CI-VOC exceedances were 

observed at MW601I and MW707I.

· Deep: the highest VOC concentrations in deep wells were observed at MW601D, 

MW602D, and MW709D southeast, down-gradient, of the DNAPL source zone; 

however, no PSS exceedances were observed. Table 3 SCS CI-VOC exceedances 

were observed at MW106D, MW707D, MW708D, and MW710D.

· Bedrock: A trans-1,2-DCE exceedance of the PSS was observed at MW301B in 

October 2021. Table 3 SCS Cl-VOC exceedances were noted in MW303B, MW601B, 

MW106B, MW107B, M707B, MW708B, MW709B, and MW710B.

· Metals analysis in groundwater included aluminum, iron, magnesium, manganese, and 

sodium. In consideration of Amendment No. 8 of the CPU, metals and PAH concentrations 

in groundwater were only monitored for the first half of 2021 and are no longer a 

component of the On-Site Annual Monitoring program.

· Shallow: PSS exceedances of metals parameters in 2021 were observed at monitor 

MW301S, MW702S, MW704S, MW705S, and MW707S for aluminum, and MW702S for 

sodium.

· Intermediate: Concentrations of aluminum exceeded the PSS of 0.10 mg/L at 

monitoring well MW301I in April 2021 with a concentration of 0.11 mg/L.

· Deep: No metals exceedances of the PSS or Table 3 of the SCS, where applicable, 

were observed.

· Bedrock: Concentrations of aluminum, magnesium, and sodium exceeded the PSS at 

monitor MW602B in January and April 2021. Concentrations of sodium exceeded the 

PSS at monitor MW601B in January and April 2021.

· No PHC exceedances of the PSS were observed in groundwater monitors in 2021.
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Sub-Slab Vapour and Indoor Air Quality

· Sporadic exceedances of the chronic limit were noted for some of the 2021 indoor air and 

sub-slab vapour sampling events. In all cases where a parameter (except chloroform) 

exceeded the chronic limit in 2021, the proceeding sampling event reported that 

parameter’s concentration below the chronic limit, and no apparent increasing 

concentration trends were developed.

· In consideration of Amendment No. 8 of the CPU, which was approved on February 26, 

2021 by the MECP, the selected chronic limit at the Site was updated from 1.4 µg/m3 to 

20.8 µg/m3 based on Ontario’s Modified Generic Risk Assessment model. Since the Site’s 

interior finishing of the building and up to occupancy, from January to August 2020, 

concentrations up to 26 µg/m3 were observed. Chloroform has been consistently detected 

since the Site’s pool filling and chlorination event, in August 2020, in both sub-slab soil 

vapour at concentration up to 36 µg/m3, and indoor air at concentrations up to 140 µg/m3. 

Peak concentrations were observed in November 2021.

Soil Vapour

· Soil vapour probe GM102 had CI-VOC indicator concentrations greater than the chronic 

limits in 2021, including an historically high VC concentration in October 2021. An elevated 

RDL, greater than the chronic limit was observed in the November contingency sampling 

event. Continued monitoring and contingency efforts will be required in 2022.

· Soil vapour probe GM103 had PCE concentrations greater than the chronic limit in April 

2021. The exceedance was within historical PCE ranges, and was not repeated in 

proceeding monitoring events.

· Soil vapour probe GM106 had CI-VOC indicator concentrations greater than the chronic 

limits in 2021. An historically high chloromethane concentration of 620 µg/m3 was observed 

in October 2021. A November contingency sampling event showed chloromethane 

concentrations return to less than the chronic limit. In general, GM106 CI-VOC 

concentrations are part of a stabilized or decreasing trend.
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· Soil vapour probes GM701 and GM702 had CI-VOC indicator concentrations greater than 

the chronic limit in 2021, including historically high concentrations of VC, cis-1,2-DCE, TCE, 

and PCE. Vapour probes GM701 and GM702 have only been monitored since July 2020; 

additional information will be required to confirm typical parameter concentration ranges 

and predictable seasonal fluctuations for future trend analysis.

· GM704 contained concentrations of TCE greater than the chronic limits in 2021, including 

an historically high TCE concentration of 7.7 µg/m3 observed in May. Vapour probe GM704 

has only been monitored since July 2020; additional information will be required to confirm 

typical parameter concentration ranges and predictable seasonal fluctuations for future 

trend analysis.

Ambient Outdoor Air Monitoring

· Ambient air samples were collected from three areas, including OA 101 (within the DNAPL 

source zone near DNAPL source zone soil vapour monitor GM703), OA 102, (downwind, 

near the DNAPL source zone), and OA MW303. It should be noted that OA MW303 was 

added per the Site’s Contingency Plan sampling requirements during 2020, and is not a 

component of the routine sampling program. Despite this, OA MW303 was sampled 

routinely during 2021 in an effort to monitor ongoing exceedances and assess potential off-

site impacts. There were no significant detections, or exceedances of the applicable 

chronic limit, for any ambient air samples collected.

Surface Water

· Surface water samples were collected from three locations within Ben’s Ditch in one 

scheduled sampling event, July 2021, where exceedances of the PSO at sample location 

SW1-12 of fluoranthene and phenanthrene were identified for the first time.

· SW1-12 was re-sampled for PAHs in October as a component of the Contingency 

Sampling Plan activation, and all PAH concentrations, including fluoranthene and 

phenanthrene, were below the PSO.
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· The noted 2021 parameter exceedances at SW1-12 have had a negligible effect on the 

health of the surrounding terrestrial vegetation community, as indicated in the 2021 

ecological inspection that was conducted in conjunction with the surface water and 

sediment sampling programs.

Sediment

· Sediment samples were collected from three locations within Ben’s Ditch in one scheduled 

sampling event, July 2021, where all sediment sampling locations exhibited minimum 

laboratory reporting limits above the PSS for PCBs. Metals exceeded the Table 1 Standard.

· None of the exceedances observed at SED1-12, SED2-12, or SED3-12 are outside of 

historical concentration ranges.

· In general, comparison of the 2021 results to previous results indicates that the 

concentrations of COCs are similar to previous results reported since 2012.

· The noted exceedances at SED1-12, SED2-12, and SED3-12 have had a negligible effect 

on the health of the surrounding terrestrial vegetation community, as indicated in the 2021 

ecological inspection that was conducted in conjunction with the surface water and 

sediment sampling programs.

Ecological

· Vegetation communities throughout the sensitive area continue to develop in diversity and 

relative health, with noted secondary growth of trees, shrubs, forbs, and grasses. Species 

diversity continues to build with each subsequent monitoring event, with new species being 

added to the site-specific index of observed vegetation.

· The continued spread of invasive plants (European Common Reed, and Japanese 

Knotweed in particular) was observed in and adjacent to the sensitive area and should be 

monitored closely; management options may be required to control their spread as they 

may have a long-term effect on the overall species diversity if left unchecked.
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· Results from the benthic invertebrate analysis indicate that the benthic community is 

relatively consistent in terms of diversity. The Hilsenhoff index value was slightly higher 

than 2020 due to a higher proportion of pollution-tolerant aquatic worms. Given that the 

stream runs through a wetland rich in decomposing organic matter, and the stream 

substrates consist of organic matter, high Hilsenhoff index values are not unexpected. A 

larger dataset is required to establish an overall trend in water quality at the sampling site, 

based on benthic indicators.
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5.0 Recommendations

It is recommended that the on-site monitoring continue in 2022 in accordance with the 

requirements of CPU No. 7184-85KNQZ issued by the Ministry for the Site, as amended.

The change-over of the Site’s sub-slab vapour venting system’s carbon filters is recommended 

for early 2022. The sub-slab venting system filter change is expected to exhibit an 

improvement in the indoor air quality at the Site, similar to what was observed when the sub-

slab venting system was first activated in January 2020.

Elevated RDLs were observed in 2021 vapour results. Cambium recommends re-evaluating 

vapour sampling methodology for 2022 monitoring, with specific emphasis on sampling flow 

rates, as a potential solution.
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6.0 Closing

The work outlined herein was completed under the supervision of a Qualified Person (QPESA) 

for Environmental Site Assessments under the Environmental Protection Act. If you have 

questions or comments regarding the report, please do not hesitate to contact the 

undersigned.

Please note that this work program is governed by the attached Qualifications and Limitations.

Best regards,

Cambium Inc.

Matthew Cunningham., C.E.T., T.Ag
Project Coordinator

Brad Sawdon, P.Geo., QPESA

Senior Project Manager

Danielle Langlois., B.Sc., EPt
Technologist/Biologist

Logan Wintemute., B.Eng 
Environmental Technician
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8.0 Standard Limitations
Limited Warranty

In performing work on behalf of a client, Cambium relies on its client to provide instructions on the scope of its retainer and, on that basis, Cambium 
determines the precise nature of the work to be performed. Cambium undertakes all work in accordance with applicable accepted industry practices 
and standards. Unless required under local laws, other than as expressly stated herein, no other warranties or conditions, either expressed or implied, 
are made regarding the services, work or reports provided.

Reliance on Materials and Information

The findings and results presented in reports prepared by Cambium are based on the materials and information provided by the client to Cambium and 
on the facts, conditions and circumstances encountered by Cambium during the performance of the work requested by the client. In formulating its 
findings and results into a report, Cambium assumes that the information and materials provided by the client or obtained by Cambium from the client 
or otherwise are factual, accurate and represent a true depiction of the circumstances that exist. Cambium relies on its client to inform Cambium if 
there are changes to any such information and materials. Cambium does not review, analyze or attempt to verify the accuracy or completeness of the 
information or materials provided, or circumstances encountered, other than in accordance with applicable accepted industry practice. Cambium will 
not be responsible for matters arising from incomplete, incorrect or misleading information or from facts or circumstances that are not fully disclosed to 
or that are concealed from Cambium during the provision of services, work or reports.

Facts, conditions, information and circumstances may vary with time and locations and Cambium’s work is based on a review of such matters as they 
existed at the particular time and location indicated in its reports. No assurance is made by Cambium that the facts, conditions, information, 
circumstances or any underlying assumptions made by Cambium in connection with the work performed will not change after the work is completed 
and a report is submitted. If any such changes occur or additional information is obtained, Cambium should be advised and requested to consider if 
the changes or additional information affect its findings or results.

When preparing reports, Cambium considers applicable legislation, regulations, governmental guidelines and policies to the extent they are within its 
knowledge, but Cambium is not qualified to advise with respect to legal matters. The presentation of information regarding applicable legislation, 
regulations, governmental guidelines and policies is for information only and is not intended to and should not be interpreted as constituting a legal 
opinion concerning the work completed or conditions outlined in a report. All legal matters should be reviewed and considered by an appropriately 
qualified legal practitioner.

Site Assessments

A site assessment is created using data and information collected during the investigation of a site and based on conditions encountered at the time 
and particular locations at which fieldwork is conducted. The information, sample results and data collected represent the conditions only at the 
specific times at which and at those specific locations from which the information, samples and data were obtained and the information, sample results 
and data may vary at other locations and times. To the extent that Cambium’s work or report considers any locations or times other than those from 
which information, sample results and data was specifically received, the work or report is based on a reasonable extrapolation from such information, 
sample results and data but the actual conditions encountered may vary from those extrapolations.

Only conditions at the site and locations chosen for study by the client are evaluated; no adjacent or other properties are evaluated unless specifically 
requested by the client. Any physical or other aspects of the site chosen for study by the client, or any other matter not specifically addressed in a 
report prepared by Cambium, are beyond the scope of the work performed by Cambium and such matters have not been investigated or addressed.

Reliance

Cambium’s services, work and reports may be relied on by the client and its corporate directors and officers, employees, and professional advisors. 
Cambium is not responsible for the use of its work or reports by any other party, or for the reliance on, or for any decision which is made by any party 
using the services or work performed by or a report prepared by Cambium without Cambium’s express written consent. Any party that relies on 
services or work performed by Cambium or a report prepared by Cambium without Cambium’s express written consent, does so at its own risk. No 
report of Cambium may be disclosed or referred to in any public document without Cambium’s express prior written consent. Cambium specifically 
disclaims any liability or responsibility to any such party for any loss, damage, expense, fine, penalty or other such thing which may arise or result from 
the use of any information, recommendation or other matter arising from the services, work or reports provided by Cambium.

Limitation of Liability

Potential liability to the client arising out of the report is limited to the amount of Cambium’s professional liability insurance coverage. Cambium shall 
only be liable for direct damages to the extent caused by Cambium’s negligence and/or breach of contract. Cambium shall not be liable for 
consequential damages.

Personal Liability

The client expressly agrees that Cambium employees shall have no personal liability to the client with respect to a claim, whether in contract, tort 
and/or other cause of action in law. Furthermore, the client agrees that it will bring no proceedings nor take any action in any court of law against 
Cambium employees in their personal capacity.



2021 On-Site Annual Monitoring Report
The City of Orillia

Cambium Reference: 10283-002
March 29, 2022

Cambium Inc.

Appended Figures

Fully accessible appended figures are available upon request.
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Appended Tables

Fully accessible appended tables are available upon request.
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Appendix A
Monthly Reports 

Fully accessible appended items are available upon request.















































































































































































































2021 On-Site Annual Monitoring Report
The City of Orillia

Cambium Reference: 10283-002
March 29, 2022

Cambium Inc.

Appendix B
Certificates of Analysis

Fully accessible appended items are available upon request.
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Appendix C
Ecological Photo Monitoring Record

Fully accessible appended items are available upon request.
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