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1 Executive Summary 

EXP Services Inc. (EXP) was retained by Powerplay Equity Capital (BT) Inc. (“Client”) to complete a Phase Two Environmental Site 
Assessment (ESA) of the property with the municipal address of 105 Ripplewood Road in Cambridge, Ontario, hereinafter 
referred to as the ‘Site’ (Figure 1). It is understood that a Record of Site Condition (RSC) will be required.  

This Phase Two ESA was conducted in accordance with the Phase Two ESA standard defined by Ontario Regulation 153/04, as 
amended (O.Reg.153/04); and in accordance with generally accepted professional practices. Subject to this standard of care, EXP 
makes no express or implied warranties regarding its services and no third-party beneficiaries are intended. Limitation of liability, 
scope of report and third-party reliance are outlined in Section 8 of this report.   

The objective of the Phase Two ESA was to assess the areas of potential environmental concern (APECs) identified in the Draft 
Phase One ESA completed by EXP, dated September 29, 2021. 

The APECs identified in the Phase One ESA are provided in the table below. 

Area of Potential 
Environmental 
Concern (APEC) 

Location of APEC 
on Phase One 

Property 

Potentially 
Contaminating 
Activity (PCA)1 

Location of 
PCA (on-Site 
or off-Site) 

 

Contaminants of 
Potential 
Concern 

Media 
Potentially 
Impacted 

(Groundwater, 
soil and/or 
sediment) 

APEC 1a: Former 

Equipment 

Maintenance 

Activities 

(PCA Identifier 1a) 

Central and 
northwestern 

portion of the Site 

PCA#52 - Storage, 
maintenance, 

fuelling and repair of 
equipment, vehicles, 
and material used to 

maintain 
transportation 

systems 

On-Site 
PHC, BTEX, VOCs, 

metals 
Soil and 

Groundwater 

APEC 1b: Waste and 

Debris Disposal 

from Former 

Equipment 

Maintenance 

Activities at the Site 

(PCA Identifier 1b) 

Entire Site 

PCA#58 – Waste 
Disposal and Waste 

Management, 
including thermal 

treatment, 
landfilling and 

transfer of waste, 
other than use of 

biosoils as soil 
conditioners 

On-Site 
PHC, BTEX, VOCs, 

metals 
Soil and 

Groundwater 

APEC 2a: Historical 

Stockpile 

Exceedances 

(PCA Identifier 2a) 

Northern portion of 
the Site 

PCA“Other” – 
Historical 

Exceedances 
On-Site VOCs Soil 
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Area of Potential 
Environmental 
Concern (APEC) 

Location of APEC 
on Phase One 

Property 

Potentially 
Contaminating 
Activity (PCA)1 

Location of 
PCA (on-Site 
or off-Site) 

 

Contaminants of 
Potential 
Concern 

Media 
Potentially 
Impacted 

(Groundwater, 
soil and/or 
sediment) 

APEC 2b: Historical 

Stockpile 

Exceedances 

(PCA Identifier 2b) 

Southern portion of 
the Site 

PCA“Other” – 
Historical 

Exceedances 
On-Site EC Soil 

Based on the findings of the Phase One ESA, a Phase Two ESA was recommended to assess the soil and groundwater 
conditions at the Site. 

The results and findings of the Phase Two ESA conducted by EXP at the Site are summarized as follows:  

• Between September 30th and October 1st, 2021 and February 28 to March 2, 2022, eight (8) boreholes were advanced by 

Altech Drilling & Investigative Services Ltd. (Altech) and Pontil Drilling (Pontil) to a maximum depth of 14.32 metres below 

ground surface (m bgs). 

• On June 8th and 9th, nineteen (19) test pits were advanced by Terra Nova Environmental Services Inc. (Terra Nova) to a 

maximum depth of 2.50 m bgs. 

• The general stratigraphy at the Site, as observed in the boreholes and test pits completed by EXP, consists of topsoil 

underlain by native material. Native material at the Site generally consists of silty sand till with trace clay. Bedrock was not 

encountered at the borehole completion depths.  

• As part of the Phase Two ESA completed by EXP, all eight (8) boreholes advanced at the Site were instrumented as 

monitoring wells. The previous Phase Two ESAs completed at the Site included of the installation of thirty (30) monitoring 

wells across the Site (one of which has since been removed), all screened in native soils. Groundwater levels were 

measured between September 15, 2021, and October 4, 2021 and March 4 to 10, 2022. Based on the groundwater contour 

map delineated for the Site, the shallow groundwater is anticipated to flow in a southeasterly direction. Based on the 

Premier Phase Two ESA (2018), it was reported that the horizontal hydraulic gradient across the Site is between 0.008 to 

0.025 m/m. EXP also calculated the horizontal hydraulic gradient across the Site based on the groundwater levels collected 

as part of the Phase Two ESA. The horizontal hydraulic gradient across the Site is 0.003 m/m (between MW603 and 

MW609). 

• Soil samples were submitted for the analysis of petroleum hydrocarbons (PHCs), including benzene, toluene, ethylbenzene 

and xylenes (BTEX), volatile organic compounds (VOCs),  pH, and grain size.  

• Fifteen (11) soil samples and two (2) field duplicates were submitted for PHCs including BTEX analysis. PHCs were either 

not detected or detected below the applicable Table 2 SCS.  

• Eleven (11) soil samples and one (1) field duplicate were submitted for VOC analysis. VOCs were either not detected or 

detected below the applicable Table 2 SCS.  

• Fifteen (15) soil samples and one (1) field duplicate were submitted for metal analysis. Metals were either not detected or 

detected below the applicable Table 2 SCS. 

• Five (5) soil samples and one (1) field duplicate were submitted for PAH analysis. PAHs were either not detected or 

detected below the applicable Table 2 SCS. 
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• Eleven (11) soil samples were submitted for cyanide analysis. Cyanide was not detected above the laboratory Reporting 

Detection Limits (RDLs). The laboratory RDLs were below the Table 2 SCS. 

• Three (3) soil samples were submitted for EC analysis. EC was detected below the applicable Table 2 SCS. 

• Six (6) soil samples plus one (1) field duplicate soil sample were submitted for pH analysis. The soil at the Site has a pH 

value between 5 and 9 for surficial soils; and, between 5 and 11 for subsurface soils. 

• Ten (10) soil samples were submitted for grain size analysis. The soil at the Site was determined to be fine-grained. 

• Groundwater samples were submitted for the analysis of VOCs and PHCs including BTEX.  

• Twenty-three (23) groundwater samples, plus three (3) field duplicate groundwater samples and two (2) trip blanks, were 

submitted for PHC including BTEX analysis. PHC including BTEX parameters were either below Table 2 SCS or not detected 

above the laboratory RDLs with the exception of PHC F1 (C6-C10) and PHC F1 (C6-C10) – BTEX in groundwater sample 

MW614. 

• Sixty-five (65) groundwater samples, plus seven (7) field duplicate groundwater samples and four (4) trip blanks, were 

submitted for VOC analysis. VOC parameters were either below Table 2 SCS or not detected above the laboratory RDLs 

with the exception of trichloroethylene in groundwater samples MW202, MW612, MW614, MW615, MW616 and 

duplicates MW6166 and MW6160, MW701, MW702 and duplicate MW7020 , MW704, MW705, and MW800, 

• No evidence of free product (i.e. visible film or sheen), or odour was observed during soil sampling, groundwater purging, 

or groundwater sampling activities. 

Due to the identification of impacts identified Site during this Phase Two ESA, risk assessment activities are required prior to the 
filing of an RSC.  In addition, due to previous in-situ remediation completed within the Site, additional post-remediation 
groundwater monitoring program and further groundwater delineation program may be required in support of Risk Assessment 
and filing RSC.   
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2 Introduction  

EXP Services Inc. (EXP) was retained by Mr. Suraj Verma of Powerplay Equity Capital (BT) Inc. (“Client”) to complete a Phase Two 
Environmental Site Assessment (ESA) of a portion of the property with the municipal address of 105 Ripplewood Road in 
Cambridge, Ontario, hereinafter referred to as the ‘Site’ (see Figure 1).  

The objective of the Phase Two ESA was to assess the areas of potential environmental concern (APECs) identified in the Phase 
One ESA completed by EXP, dated September 29, 2021, and to support future filing of a Record of Site Condition (RSC) on the 
Ontario Ministry of the Environment and Climate Change (MECP) Environmental Brownfield Site Registry, in accordance with 
Ontario Regulation 153/04, as amended (O.Reg.153/04).    

This Phase Two ESA was conducted in accordance with the Phase Two ESA standard defined by Ontario Regulation 153/04, as 
amended (O.Reg.153/04); and in accordance with generally accepted professional practices. Subject to this standard of care, EXP 
makes no express or implied warranties regarding its services and no third-party beneficiaries are intended. Limitation of liability, 
scope of report and third-party reliance are outlined in Section 8 of this report.   

2.1 Site Description  

The Site is located approximately 290 m north of Ripplewood Road in Cambridge, Ontario, and includes a parcel of land located 
on the southeast-central portion of 105 Ripplewood Road (refer to Figure 1). The Site was historically developed with two (2) 
barns. An equipment barn was developed on the central portion of the Site in the 1960s and was demolished in the mid-2010s. 
A rectangular barn was developed on the north portion of the Site in the 1960s and was demolished in the 1980s. The property 
at 105 Ripplewood Road was previously leased for commercial purposes in the 1990s and currently, the Site is vacant with some 
northern portions utilized for agricultural cropland. Based on a review of historical aerial photographs, chain of title information, 
historical maps, and other records, the Site was first developed since 1798 for agricultural use.  

2.2 Legal Description and Property Ownership 

The legal description and property ownership are as follows.  A legal Site Survey is presented in Appendix B. 

Municipal Address  Part of 105 Ripplewood Road, Cambridge, Ontario 

Current Land Use Agricultural 

Proposed Land Use Residential/Commercial 

Legal Description TBD 

Property Identification Number (PIN) TBD 

Approximate Universal Transverse Mercator (UTM) coordinates TBD 

Accuracy Estimate of UTM 10-15 m 

Measurement Method Google Earth 

Site Area 0.64 hectares (1.57 acres) 

Property Owners, Owner Contact and Address Powerplay Equity Capital (BT) Inc. 

1681 Langstaff Road, Unit 1, Vaughan, Ontario 

Suraj Verma 

T: 416-987-5500 ext. 108 
E: surajv@treasurehill.com 

 

mailto:surajv@treasurehill.com
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2.3 Current and Proposed Future Uses 

Based on a review of historical aerial photographs, chain of title information, historical maps, and other records, the Site was 
developed since at least 1798 for agricultural purposes.  

It is EXP’s understanding that the Client intends to redevelop portions of the Site for mixed residential and commercial purposes. 

2.4 Applicable Site Condition Standards 

Analytical results obtained for the Site were assessed against Site Condition Standards (SCS) as established under subsection 
169.4(1) of the Environmental Protection Act, and presented in the document Ministry of Environmental, Conservation, and 
Parks (MECP) “Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act”, 
(“SGWS” Standards), (MECP, 2011a). Tabulated background SCS (Table 1) applicable to environmentally sensitive Sites and 
effects based generic SCS (Tables 2 to 9) applicable to non-environmentally sensitive Sites are provided in MECP (2011a). The 
effects based SCS (Tables 2 to 9) are protective of human health and the environment for different groundwater conditions 
(potable and non-potable), land use scenarios (residential, parkland, institutional, commercial, industrial, community and 
agricultural/other), soil texture (coarse or medium/fine) and restoration depth (full or stratified).   

Tables 1 to 9 of MECP (2011a) are summarized as follows: 

• Table 1 – applicable to sites where background concentrations must be met (full depth), such as sensitive sites where site-

specific criteria have not been derived; 

• Table 2 – applicable to sites with potable groundwater and full depth restoration; 

• Table 3 – applicable to sites with non-potable groundwater and full depth restoration; 

• Table 4 – applicable to sites with potable groundwater and stratified restoration; 

• Table 5 – applicable to sites with non-potable groundwater and stratified restoration;  

• Table 6 – applicable to sites with potable groundwater and shallow soils; 

• Table 7 – applicable to sites with non-potable groundwater and shallow soils; 

• Table 8 – applicable to sites with potable groundwater and that are within 30 m of a water body; and, 

• Table 9 – applicable to sites with non-potable groundwater and that are within 30 m of a water body. 

 

Application of the generic or background SCS to a specific site is based on a consideration of site conditions related to soil pH 
(i.e. surface and subsurface soil), thickness and extent of overburden material, (i.e. shallow soil conditions), and proximity to an 
area of environmental sensitivity or of natural significance.  For some chemical constituents, consideration is also given to soil 
textural classification with SCS having been derived for both coarse and medium-fine textured soil conditions 

For assessment purposes, EXP selected the MECP (2011) Table 2: Full Depth Generic Site Condition Standards in a Potable Ground 
Water Condition for Residential/Parkland/Institutional Property Use and medium-fine textured soil conditions (Table 2 SCS). The 
selection of this category was based on the following factors: 

• At least 2/3 of the Site has an overburden thickness greater than 2 m. 

• The Site is not located within 30 m of a surface water body or an area of natural significance. 

• The soil at the Site has a pH value between 5 and 9 for surficial soils; and, between 5 and 11 for subsurface soils. 
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• The property is not within an area of natural significance; does not include, nor is it adjacent to an area of natural 

significance, nor is it part of such an area; and, it does not include land that is within 30 m of an area of natural significance, 

nor is it part of such an area. It should be noted that a provincially significant wetland is located 31 m from the Site. 

• The Site is not serviced by a municipal water distribution system and there are potable wells located within a 250 m radius 

of the Site and as such, the Site is considered to be in a potable groundwater condition.   

• The predominant grain size of soil on the Site is medium-fine textured, based on grain size analysis completed as shown in 

Appendix G.  

• The proposed land use is parkland. 

• There is no intention to carry out a stratified restoration at the Site. 

 

2.5 General Objective of the Phase Two ESA 

The objective of the Phase Two ESA was to assess the areas of potential environmental concern (APECs) identified in EXP’s Phase 
One ESA completed on September 29, 2021 (hereinafter referred to as “the 2021 Phase One ESA”); and to obtain soil and 
groundwater data to determine the chemical quality of soil and groundwater on the Site. The objective of the investigation was 
to support the Site redevelopment. APECs are shown on Figure 4.   
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3 Background Information 

3.1 Physical Setting 

The following, physiographic, geological and soil maps were reviewed: 

• “Toporama”; Natural Resources Canada. Map 040P08 – CAMBRIDGE. Scale 1:15,700. 2008.  

• “Quaternary Geology, Seamless coverage of the Province of Ontario”; Data Set 14 – Revised, Scale 1: 1,000,000 Issued 2000. 

• “Bedrock Geology of Ontario, Southern Sheet,” Ontario Geological Survey, MDR126-REV1.  Scale 1:250,000. Issued 2011.  

Based on the review of the above maps, the following information was obtained: 

• The Site is approximately 290 m above sea level and is generally flat, with the surrounding area gently sloping to the east. 

• A review of the topographic map indicated that Moffatt’s Creek is located approximately 1.1 km northwest of the Site and 

flows southeast in the direction of the Grand River located approximately 4.6 km west of the Site. In addition, an unnamed 

creek is located approximately 500 m southeast of the Site and flows south in the direction of the Grand River. 

• The Site is expected to consist of Wentworth Till (Pleistocene era) that predominantly consists of sandy silt to silt matrix. 

The till becomes fine grained to silty clay near Lake Erie, and highly calcareous, clast content moderate to low decreasing 

southward.  

• The bedrock in the general area of the Site is part of a group belonging to the Guelph Formation consisting of sandstone, 

shale, dolostone and siltstone. Based on previous environmental investigations, a boulder or bedrock was encountered at 

MW503 at a depth of 15 metres below ground surface (mbgs). Surrounding well record data indicated bedrock was at 

approximately 30 mbgs. 

Based on previous environmental reports for the Site, shallow groundwater was determined to flow in a southerly direction 
across the 65 and 105 Ripplewood Road properties. Due to undulations and water bodies across the properties, groundwater 
flow direction was also measured in localized areas across the Site (shallow, intermediate and deep zones in the vicinity of the 
former equipment barn and the shallow zone in the vicinity of the auto wrecking facility). It is noted that the area in the vicinity 
of the auto wrecking facility is not included in the Site (refer to Figure 2). The following groundwater flow information was 
provided: 

• Shallow groundwater at the former equipment barn flows in a southerly direction, with some flowing east towards areas 

of lower topography; 

• Intermediate groundwater at the former equipment barn, also influenced by surface topography, flows to the south and 

east; 

• Deep overburden groundwater at the former equipment barn flows in an easterly direction; and 

• Shallow groundwater in the area north adjacent to the 105 Ripplewood Road property, in the vicinity of the auto wrecker, 

flows in an easterly direction towards a nearby wetland. 

 

3.2 Previous Environmental Investigations 

The recommendation of a Phase Two ESA at the Site was identified in the Draft Phase One ESA completed by EXP dated 
September 29, 2021.  Based on the findings of the Phase One ESA, including a review of a previously completed environmental 
report, numerous Potentially Contaminating Activities (PCAs) were identified within the Phase One ESA Study Area (see Figure 
2).   

Several previous environmental reports of the Site were provided to EXP by the Client. Significant findings are summarized below. 
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1. Premier Environmental Services Inc. (Premier), Phase I Environmental Site Assessment, 65 and 105 Ripplewood Road, 

Cambridge, Ontario, dated June 2016. The following pertinent information was identified: 

• The Phase I ESA was completed for the property in general accordance with the CSA Standard Z681-01, and Ontario 

Regulation (O.Reg.) 153/04, as amended. 

• At the time, Premier identified that 65 Ripplewood Road was 21.1 hectares (52.2 acres) in size, and the 105 

Ripplewood Road was 17.8 hectares (44.1 acres) in size.  

• At the time of the Phase I ESA, the properties were legally described by one property identification number (PIN), 

being 03845-0898. The properties were legally described as Part of Lot 1, Concession 10, being Part 1 on Reference 

Plan 58R-8025, City of Cambridge, Regional Municipality of Waterloo. A 2012 legal survey for the property included 

a PIN for the property that was no longer active. 

• The property was utilized for agricultural croplands and was formerly developed with a residence and one (1) or 

more barn structures on each parcel. With the exception of two (2) metal-sided barns, all structures at the property 

had been demolished or partially demolished at the time. The property was untenanted though some agricultural 

land was leased to a nearby farmer. 

• Based on historical information reviewed and interviews with site personnel, Premier identified that the property 

was utilized for agricultural purposes since potentially 1798, and that the remains of the residential dwellings on 

the property suggest they may have been constructed in the 1800s. The use of the property remained agricultural 

and residential, with reports a tenant at 105 Ripplewood Road utilized the property for storing equipment and 

materials associated with a concrete floor finishing business in the 1990s and 2000s. 

• The residence at 105 Ripplewood Road was burnt down circa 2008 and the residence at 65 Ripplewood Road was 

burnt down in 2016. 

• A septic field was formerly located east of the residence located at 65 Ripplewood Road and north of the residence 

located at 105 Ripplewood Road.  

• Based on previous environmental investigations for the property, fill material ranged in thickness from 0.3 mbgs to 

1.8 mbgs. Some fill material was classified as “re-worked native material” and other areas contained 

buried/partially buried materials and debris. There has been no documented evidence of imported fill materials at 

the property.  

• Based on the historical use of the property, Premier identified that the applicable SCS for the property was the 

2011 MOE Table 1 SCS corresponding to residential/ parkland/ institutional/ industrial/ commercial/ community 

(RPIICC) land use. 

• Based on the information gathered and observations made, Premier identified the following areas of potential 

environmental concern (APECs) with the property: 

o Fuel oil for home heating purposes was historically stored in ASTs outside and inside the two (2) former 

residential dwellings at the property, as well as in a UST at 105 Ripplewood Road. This aspect was 

associated with PCA#28 – Gasoline and Associated Products Storage in Fixed Tanks. Previous reports 

indicated the UST was removed by a former owner and was observed to be in fair condition with no 

observable holes at the time. The potential existed for soil and/or groundwater impacts to be present as 

a result of the historical fuel oil use at the property;  

o Previous environmental investigations completed at 105 Ripplewood Road in 2005 identified an area of 

TCE and PHC F1 impacted soil and groundwater to the north of the equipment barn. The report identified 

a historical spill, though no documentation of that event was available. The area of highest impact to soil 

was excavated and stockpiled on-site in 2005. Additional investigations were completed at 105 

Ripplewood Road, including a membrane interphase probe (MIP) survey in 2015 to further evaluate the 
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extent of the TCE in the groundwater. The concentrations of TCE in the groundwater exceeded the 2011 

MOE Table 1 RPIICC SCS and Table 2 RPI SCS, and appeared to be contained to 105 Ripplewood Road. This 

aspect is associated with PCA“Other” – Historical Exceedances; 

o A previous environmental investigation at 105 Ripplewood Road identified an area south of the 

equipment barn which had a concentration of boron in soil which exceeded the MOE Table 1 SCS. The 

boron impact was vertically delineated, but no remedial program had been documented; 

o The property owner reported that the Cambridge Fire Department historically conducted fire training 

sessions, including controlled burns, at the property. Based on visual evidence, these activities were 

identified by Premier to have likely taken place in a former wooden barn at 105 Ripplewood Road and in 

the former residential dwelling at 65 Ripplewood Road. The potential existed for soil impacts related to 

localized cinders and ash at these locations. It was reported that water was the only fire suppressant used 

at each property; 

o An auto-wrecker and metal recycling business was identified to be located adjacent to the north and up-

gradient of the property. The business was identified to be in operation since the 1970s and the potential 

existed for spilled or leaking contaminants on this property to have impacted the property; and 

o A previous environmental investigation at 65 Ripplewood Road identified an area north of the former 

barn which had a concentration of lead in the shallow soil which exceeded the applicable MOE Table 1 

RPIICC SCS. The elevated lead concentrations had not been delineated. 

• Based on the results of the Phase I ESA, Premier recommended a Phase II ESA to further investigate each of the 

APECs and noted that given the impacted soil and groundwater confirmed at the property, remediation or risk 

assessment was required prior to redevelopment of the property. 

2. Premier Environmental Services Inc. (Premier), Phase II Environmental Site Assessment (Revised Draft), 65 and 105 

Ripplewood Road, Cambridge, Ontario, dated February 2017. The following pertinent information was identified: 

• A Phase II ESA was completed for the property to investigate the extent of contamination as it relates to the APECs 

identified in the Phase I ESA completed by Premier (June 2016).  

• The objective of the Phase II ESA was to facilitate the application of a Record of Site Condition (RSC), as Morrison 

Creek Estates Inc. (the client and property owner) planned to redevelop the property for residential purposes. 

• As part of the Phase II ESA, Premier completed a review of previous environmental reports for the property made 

available to them. Premier summarized those reports and indicated the following: 

o Previous investigations at the property included an assessment of soil and groundwater in 2005, 2006, and 

2015; 

o Metals and hydrocarbon impacted soils were identified in specific areas where debris and foreign material 

had mixed with near surface soils, and this was attributed to poor housekeeping practices; 

o TCE impacted soil was identified to be related to a historical spill in a former chemical storage area north 

of an equipment barn. Groundwater in the area was identified to be impacted by TCE, PHC F1, BTEX, 

bromodichloromethane, and boron when compared to the 2011 Ministry of the Environment and Climate 

Change (MOECC, formerly the MOE) Table 1 RPIICC SCS. This aspect is associated with PCA “Other” – 

Historical Exceedances; and 

o No soil or groundwater impacts were identified in association with the former fuel oil storage ASTs or UST, 

or the auto-wrecking and recycling facility adjacent to the north. 

• The Phase II ESA also included a subsurface soil and groundwater investigation, which consisted of the following: 
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o Advancement of thirteen (13) boreholes (MW501 to MW505, BH506 to BH508, and SV509 to SV513) to 

depths ranging between 4.5 mbgs and 14.3 mbgs;   

o Instrumentation of five (5) of the thirteen (13) boreholes (MW501 to MW505) as monitoring wells; 

o Instrumentation of five (5) of the thirteen (13) boreholes (SV509 to SV513) as soil vapour probes (SVs); 

o Collection of four (4) near surface soil grab samples (GS14 to GS17) in the area of the former lead impact 

at 65 Ripplewood Road; 

o Groundwater measurement and monitoring; 

o Collection and submission of twenty-seven (27) soil samples (including grab samples and duplicates) for 

analysis of one (1) or more of the following parameters:  VOCs, PHCs F1-F4, BTEX, metals, and PAHs); 

o Collection and submission of sixteen (16) groundwater samples (including newly installed and previously 

installed monitoring wells, and duplicates) for analysis of one (1) or more of the following parameters: 

VOCs, PHCs F1-F4, BTEX, metals, and polychlorinated biphenyls (PCBs); and 

o Collection and submission of six (6) soil vapour samples (including duplicates) for analysis of one or more 

of the following parameters: VOCs, and PHCs F1-F4; 

• During the Phase II ESA, the general soil stratigraphy encountered at the property included fill material (re-worked 

native silt till) to varying depths, followed by a native silt till deposit. In the area north of the equipment barn, a 

firm layer of clayey silt till, which might act as a confining layer, was encountered at 7.9 mbgs. A boulder or bedrock 

was encountered at MW503 at a depth of 15 mbgs. Surrounding well record data indicated bedrock was at 30 

mbgs. 

• Groundwater measurements were obtained from the recently installed and previously installed monitoring wells 

on the property. Premier identified that groundwater was typically found at 2.37 metres below top of rise (m TOR) 

and 8.55 m TOR. Naylor identified that a local groundwater depression was observed north of the former 

equipment barn at 105 Ripplewood Road, in the shallow and intermediate monitoring wells.  

• The soil and groundwater analytical results were compared to the 2011 MOECC Table 1 RPIICC SCS. The soil vapour 

analytical results were compared to the O. Reg. 153/04 Health Based Indoor Air Criteria (MOECC HBIAC). 

• All soil samples had concentrations of analyzed parameters below the 2011 MOECC Table 1 RPI SCS with the 

exception of the following: 

o TCE, which had a concentration of 0.67 µg/g and exceeded the 2011 MOECC Table 1 RPIICC SCS of 0.05 

µg/g at MW503. This aspect is associated with PCA“Other” – Historical Exceedances; and 

o Multiple samples collected during previous environmental investigations on the property by others also 

exceeded the 2011 MOECC Table 1 RPIICC SCS for various parameters including TCE, Copper, Antimony, 

Lead, Zinc, PHC F2, and PHC F4. This aspect was associated with PCA “Other” – Historical Exceedances. 

Some historical exceedances were remediated by Premier in November 2016. 

• All groundwater samples had concentrations of analyzed parameters below the MOECC Table 1 RPIICC SCS, with 

the exception of the following: 

o TCE, which exceeded the 2011 MOECC Table 1 RPIICC SCS of 0.5 µg/L at MW201, MW202, and MW401; 

o Benzene, which exceeded the 2011 MOECC Table 1 RPIICC SCS of 0.5 µg/L at MW504 and MW505; 

o Toluene, which exceeded the 2011 MOECC Table 1 RPIICC SCS of 0.8 µg/L at MW504 and MW505; 

o Ethylbenzene, which exceeded the 2011 MOECC Table 1 RPIICC SCS of 0.5 µg/L at MW505; 

o pH, which was 12.7 at MW503; 

o Lead, which exceeded the 2011 MOECC Table 1 RPIICC SCS of 1.9 µg/L at MW503; 
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o Barium, which exceeded the 2011 MOECC Table 1 RPIICC SCS of 610 µg/L at MW503. This aspect is 

associated with PCA“Other” – Historical Exceedances; and 

o Multiple samples collected during previous environmental investigations at the property by others also 

exceeded the 2011 MOECC Table 1 RPIICC SCS for various parameters including TCE, Benzene, Toluene, 

Ethylbenzene, Bromodichloromethane, Boron, and PHC F1. This aspect was associated with PCA “Other” 

– Historical Exceedances. Some historical exceedances were remediated by Premier in November 2016. 

• All soil vapour samples had concentrations of analyzed parameters below the MOECC HBIAC attenuated standards, 

with the exception the following: 

o TCE, which had a concentration of 12.54 and exceeded the attenuated standard 0.401 at SV513. 

• Based on the results of the investigation, Premier determined that soil and groundwater quality at the property 

meets the 2011 MOECC Table 1 SCS at all areas, with the exception of the vicinity of the former equipment barn on 

the property. Soil and groundwater sampling related to the historical fuel oil use, former fire training, and auto-

wrecker and recycling facility demonstrated that the property met the 2011 MOECC Table 1 RPIICC SCS. The soil 

and groundwater quality in the area related to the historical spill north of the former equipment barn did not meet 

the 2011 MOECC Table 1 RPIICC SCS. Premier identified that the soil impacts were isolated to an area near the 

north-east corner of the former barn, and the impacts to groundwater were delineated laterally and vertically. 

Premier also identified that the low level BTEX exceedances were likely associated with the TCE spill. Elevated pH 

and barium concentrations (above the 2011 MOECC Table 2 RPI SCS) were identified in the groundwater below the 

TCE plume. 

3. Premier Environmental Services Inc. (Premier), Phase II ESA Recommendations, 65 and 105 Ripplewood Road, Cambridge, 

Ontario, dated February 2017. The following pertinent information was identified: 

• Premier recommended that additional vertical delineation be completed in order to evaluate the pH and barium 

exceedances below the TCE groundwater plume, and to evaluate groundwater flow in the deeper stratigraphic unit. 

Premier recommended installing three (3) monitoring wells to a screened depth of approximately 15 metres below 

grade, beyond the perimeter of the TCE plume. 

• The western extent of the TCE plume was delineated by MW102, which was located very near a 30-metre buffer 

to the nearby evaluated wetland. Premier recommended installation of a new monitoring well to an approximate 

depth of 9 metres below grade in the vicinity of BH4 to assist in defining the VOC plume extent, and to assess 

whether a historical PHC exceedance has affected groundwater quality. 

• Premier recommended completing soil sampling in the vicinity of BH3 and BH4 to determine the extent of a lead 

impact and determine the maximum concentrations of PHCs at those locations. 

• Premier recommended collecting confirmatory soil samples in the vicinity of TP6 for PHC F4, and in the vicinity of 

BH1 for antimony. 

• Premier recommended collected an additional soil sample for grain size analysis to support the use of fine-grained 

SCS. 

• Premier recommended re-sampling monitoring well BH1 for boron. 

• Premier recommended obtaining two (2) separate RSCs as part of the redevelopment. Parcel 1 would require no 

additional subsurface assessment before an RSC could be filed. Remediation or risk assessment would be required 

for parcel 2 in order to file an RSC. 

4. Premier Environmental Services Inc. (Premier), Limited Soil Remediation, 65 and 105 Ripplewood Road, Cambridge, Ontario, 

dated March 2017. The following pertinent information was identified: 

• Premier completed a limited soil remediation program at the property in order to address contaminated soil at two 

(2) APECs previously identified by Premier in their Phase II ESA (completed in 2016 and updated in 2018). Stockpiled 
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soil adjacent to a remedial excavation which was completed by other in 2006 was also sampled. The areas of this 

investigation were as follows: 

o Area 1: Including soils surrounding TP6, where sampling in 1994 identified mixed debris including glass, 

scrap metal, and leather to a depth of 0.9 mbgs. A soil sample was collected at a depth of 0.0 – 0.5 mbgs 

which exceeded the 2004 MOECC Table 1 RPIICSS SCS for lead. Applying the 2011 MOECC Table 1 RPIICC 

SCS, lead and PHC F4 exceeded the standard (this area has been referred to as APEC B1 by Premier); 

o  Area 2: Including soils surrounding BH1, where sampling in 1994 identified mixed debris in an auger 

sample at 0.0 – 0.3 mbgs. The sample previously exceeded the 2004 MOECC Table 1 RPIICC SCS for boron; 

however, when the 2011 MOECC Table 1 RPIICC SCS is applied, the sample met the standard for boron but 

exceeded for antimony and zinc (this area has been referred to as APEC B4 by Premier); and 

o Area 3: Including TCE impacted soil north of the former equipment barn, which was excavated and 

stockpiled on a concrete slab adjacent to the excavation in 2006. 

• Remedial activities completed by Premier occurred in conjunction with demolition of several structures and 

associated footings and foundations on the property by Terra Nova Environmental Services Inc. (Terra Nova). 

• The Limited Soil Remediation included the following scope of work: 

o Premier directed Terra Nova to excavate soils from Areas 1 and 2; 

o Collection and submission of four (4) soil samples from the Area 1 and 2 excavations for analysis of one or 

more of the following parameters: lead (Area 1) and zinc (Area 2); and 

o Collection and submission of one (1) soil sample from the Area 3 stockpile for analysis of VOCs. 

• The soil analytical results were compared to the 2011 MOECC Table 1 RPIICC SCS.  

• All soil samples collected from Area 1 had concentrations of lead below the 2011 MOECC Table 1 RPIICC SCS. 

• All soil samples collected from Area 2 has concentrations of zinc below the 2011 MOECC Table 1 RPIICC SCS 

• The soil samples collected from Area 3 had no detectable concentrations of VOCs. 

• In total, 18,270 kg of soil was excavated from Areas 1 and 2 and was removed off-site to the Walker Environmental 

landfill in Thorold, Ontario. 

• Based on the results of the Limited Soil Remediation, Premier concluded that the zinc and lead exceedances had 

been remediated, and a previously detected PHC F4 exceedance was not identified upon re-investigation (as per 

the Phase II ESA completed by Premier). Additionally, Premier recommended that although the stockpile did not 

have detectable concentrations of VOCs, the stockpile was located in an area of future groundwater remediation 

and as a precaution should be removed from the property and disposed of at an MOECC-licensed disposal facility. 

5. Premier Environmental Services Inc. (Premier), Soil Remediation and Removal of Buried Debris, 105 Ripplewood Road, 

Cambridge, Ontario, dated March 2018. The following pertinent information was identified: 

• Premier oversaw a soil remediation program to excavate, screen, and dispose of all buried debris and impacted 

soils in the area of the former equipment barn at 105 Ripplewood Road. 

• Prior to the removal of buried debris, Premier completed a supplemental Phase Two ESA at 105 Ripplewood Road 

which included the advancement of four (4) boreholes (MW601 to MW604) which were instrumented as 

monitoring wells. Premier observed that the ground surface was undulating and had protruding concrete pieces 

the area south and east of the former equipment barn. 

• The scope of work for the debris removal was based on sixteen (16) test pits (TP17-01 to TP17-16) which were 

excavated at the property by Premier in June 2017. During the test pit excavations, representative worst-case soil 

samples were collected and analyzed for one or more of: VOCs, PHCs F1-F4, and metals and inorganics. One (1) 
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sample collected at TP17 at a depth of 2.1 mbgs had staining and exceeded the 2011 MOECC Table 1 RPIICC SCS for 

PHCs F2-F4. During the test pit excavations, buried debris was observed to consist of primarily variable concrete 

slab and construction fragments. The area south of the former equipment barn contained non-hazardous 

household wastes including food wrappers, along with hazardous waste including small quantities of motor oil 

containers. The depth of debris ranged between 1 mbgs to 2 mbgs. 

• The scope of work for the Soil Remediation and Removal of Buried Debris program included the following: 

o Supervision of the removal of buried debris and impacted soils by Terra Nova; 

o Visual identification of clean overburden for stockpiling and sampling for potential re-use on the property; 

o Identification of impacted soils using visual observations and photoionization detector (PID) 

measurements; 

o Collection and submission of twenty-seven (27) soil samples (including duplicates) from the base and 

sidewalls of the excavation for analysis of one or more of the following parameters: BTEX, PHCs F1-F4, 

PAHs, and metals and inorganics; 

o Collection and submission of twenty-seven (27) soil samples (including duplicates) from the four (4) 

stockpiles of overburden which were excavated during the program; and 

o Removal of soils from the 2006 stockpile for off-site disposal. 

• During the completion of remedial activities, Premier identified the following debris to be buried at 105 Ripplewood 

Road: 

o Concrete and asphalt pieces from a former floor slab or foundation; 

o Asphalt; 

o Tires; 

o Plastic food wrappers; 

o Two (2) empty ASTs with volumes of 1041 L and 1893 L; 

o Several empty 205 L steel drums; and 

o Approximately twenty-four (24) empty 22 L concrete curing compound pails and asphalt sealant 

• A total of 176.06 tonnes of impacted soil, and 287.36 tonnes of soil mixed with debris was removed off-Site for 

disposal at the Twin Creeks Landfill in Watford, Ontario. Twenty-eight (28) tri-axle truck loads of concrete were 

removed off-site for recycling at Lakeview Sand and Gravel in Cambridge, Ontario. Two (2) tri-axle truck loads of 

tires were removed off-site for disposal at Kal Tire in Cambridge, Ontario. One (1) tri-axle truck load of scrap metal 

was removed off-site for recycling at American Iron and Metal in Hamilton, Ontario.  

• The soil analytical results were compared to the 2011 MOECC Table 2 RPI SCS. The 2011 MOECC Table 2 RPI SCS 

was chosen as this portion of 105 Ripplewood Road is greater than 30 metres away from the evaluated wetland 

nearby. 

• All soil samples from the excavation area had concentrations of analyzed parameters below the 2011 MOECC Table 

2 RPI SCS, with the exception of the following: 

o PHC F3, which had a concentration of 560 µg/g and exceeded the 2011 MOECC Table 2 RPI SCS of 300 µg/g 

at location “Base-SE”; and  

o Zinc and free cyanide, which had concentrations of 970 µg/g (zinc) and 0.12 µg/g (free cyanide) and 

exceeded the 2011 MOECC Table 2 RPI SCS of 340 µg/g and 0.051 µg/g, respectively, at location “AST-

south”. 
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• In December 2017, Premier returned to the property and oversaw additional excavations at these areas. Two (2) 

samples were collected from the “Base-SE” location, and one (1) sample was collected from the “AST-south” 

location. These samples were below the 2011 MOECC Table 2 RPI SCS for PHCs (Base-SE) and zinc and cyanide (AST-

south). 

• All soil samples from the stockpiles had concentrations of analyzed parameters below the 2011 MOECC Table 2 RPI 

SCS, with the exception of the following: 

o Conductivity, which had a concentration of 0.92 milli Siemens per centimetre (mS/cm) and exceeded the 

2011 MOECC Table 2 RPI SCS of 0.7 mS/cm at SP3-15. 

• In December 2017, Premier split SP3, with the portion containing SP3-15 removed off-site and the remaining 

portion forming a new stockpile, SP5. Additional sampling of SP5 showed that conductivity continued to exceed 

the 2011 MOECC Table 2 RPI SCS (1.1 mS/cm vs. 0.7 mS/cm). The remaining stockpile SP5 was left on the property. 

• Premier concluded that all identified buried debris had been removed from the property and that the confirmatory 

soil samples from the excavation were below the 2011 MOECC Table 2 RPI SCS. Stockpiles SP1, SP2, and SP4 were 

also below the 2011 MOECC Table 2 RPI SCS. SP3 (SP5) satisfied the 2011 Table 2 and Table 3 industrial/ 

commercial/ institutional (ICC) land use SCS and may be suitable for re-use at a site requiring those standards. Each 

stockpile (SP1 to SP5) had parameters which exceed the 2011 MOECC Table 1 RPIICC SCS, including PHC F3, PHC 

F4, electrical conductivity, and elevated laboratory detection limits of BTEX. As such, Premier concluded that none 

of this material was suitable for placement in an environmentally sensitive location. 

• SP1, SP2, SP4 and SP5 were left on the property. Specifically, SP4 and SP5 were left on the property and SP4 

exceeded the 2011 Table 1 SCS for PHC F3, PHC F4, and xylenes and had elevated laboratory detection limits of 

BTEX. SP5 exceeded the Table 1 SCS for PHC F4 and the 2011 Table 2 SCS for conductivity. This is associated with 

PCA“Other” – Historical Exceedances.  

• SP1 and SP2 were left on the property; however, they were left on the Table 1 RSC parcel adjacent to the property. 

SP1 and SP2 exceeded the 2011 Table 1 SCS for PHCs F4 and had elevated laboratory detection limits of BTEX. This 

is associated with PCA“Other” – Historical Exceedances. 

6. Premier Environmental Services Inc. (Premier), Phase Two Environmental Site Assessment, 65 and 105 Ripplewood Road, 

Cambridge, Ontario, dated March 2018. The following pertinent information was identified: 

• A Phase Two ESA was completed for the property to investigate the extent of contamination as it relates to the 

APECs identified at the property in the Phase I ESA completed by Premier (June 2016).  

• The objective of the Phase Two ESA was to facilitate the application of a Record of Site Condition (RSC), as Morrison 

Creek Estates Inc. (the client and property owner) planned to redevelop the property for residential purposes. 

• The Phase Two ESA provided an updated naming convention on the APECs previously identified at the property by 

Premier. The naming convention was as follows: 

o APEC A: Historical spill or leak of chemicals north of the former equipment barn at 105 Ripplewood Road; 

o APEC B: Documented soil impacts related to foreign materials, including APEC B1 (partially buried debris 

in the vicinity of TP6 at 65 Ripplewood Road), APEC B2 (debris in soils in the vicinity of BH3 – south of the 

former equipment barn at 105 Ripplewood Road). This aspect is associated with PCA“Other” – Buried 

Debris, APEC B3 (debris in soils southeast of the former equipment barn at 105 Ripplewood Road). This 

aspect is associated with PCA“Other” – Buried Debris, APEC B4 (former partially buried metal cans in the 

vicinity of BH1 – north of the concrete pad and former equipment pad at 105 Ripplewood Road), and APEC 

B5 (environmentally sensitive area down-gradient of APECs A and B3. No debris had been identified in this 

area but this APEC was raised to assess soil and groundwater to the 2011 MOECC Table 1 RPIICC SCS 

downgradient of the adjoining APECs; 
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o APEC C:  Potential for controlled burns conducted by the Cambridge Fire Department on-site; 

o APEC D: Use of pesticides and herbicides on croplands; 

o APEC E: Former use of fuel oil for home heating purposes, including ASTs and a UST; and 

o APEC F: potential for released contaminants migrating onto the property from the auto-wrecking and 

recycling facility adjacent to the north. 

• The Phase Two ESA included the results of subsurface work completed by Premier on four (4) occasions: September 

2016 (Phase II ESA), March 2017 (Limited Soil Remediation), June 2017 (Soil Remediation and Removal of Buried 

Debris), and January 2018 (In-Situ Groundwater Remediation). Premier noted that the In-Situ Groundwater 

Remediation report would be provided at a later date. 

• All of the subsurface work documented in the Phase Two ESA has been previously discussed above, with the 

exception of the In-Situ Groundwater Remediation in January 2018. 

• Including the In-Situ Groundwater Remediation, the scope of work for the Phase Two ESA included the following: 

o Advancement of twenty-nine (29) boreholes (MW501 to MW505, BH506 to BH508, SV509 to SV513, 

MW601 to MW604, BH605, and MW606 to 616); 

o Instrumentation of twenty (20) of the twenty-nine (29) boreholes as monitoring wells (MW501 to MW505, 

MW601 to MW604, and MW606 to MW616); 

o Excavation of sixteen (16) exploratory test pits (TP17-01 to TP17-16) to define the extent of buried debris 

south and east of the former equipment barn; 

o Installation of five (5) soil vapour probes (SV509 to SV513); 

o Collection and submission of near surface grab soil samples to assess former lead impacts at 65 

Ripplewood Road; 

o Collection and submission of near surface grab soil samples to assess for potential soil impacts from former 

pesticide use (GS601 to GS606); 

o Collection and submission of soil samples during borehole advancement; 

o Composite sampling of soils which were excavated and stockpiled by Naylor in 2006; 

o Supervision and excavation of impacted soils and foreign materials on-site in the areas of TP6, BH1, and 

southeast of the former equipment barn;  

o Collection and submission of soil samples from the base and sidewalls of the remedial excavations; 

o Groundwater measurement, monitoring, and collection and submission of groundwater samples from 

monitoring wells (including monitoring wells installed on the property previously by others); and 

o Collection and submission of soil vapour samples from the soil vapour probes. 

• Based on a reviewed Hydrogeology Study completed in 2011, shallow groundwater was determined to flow in a 

southerly direction across the property. Due to undulations and water bodies across the property, groundwater 

flow direction was also measured in localized areas (shallow, intermediate and deep zones of APECs A & B and the 

shallow zone of APEC F). The following groundwater flow information was provided: 

o Shallow groundwater at the former equipment barn flows in a southerly direction, with some flowing east 

towards areas of lower topography; 

o Intermediate groundwater at the former equipment barn, also influenced by surface topography, flows to 

the south and east; 

o Deep overburden groundwater at the former equipment barn flows in an easterly direction; and 
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o Shallow groundwater at the northeast property boundary, in the vicinity of the auto wrecker, flows in an 

easterly direction towards a nearby wetland. 

• Based on all of the investigative work completed as part of the Phase Two ESA, Premier concluded that TCE 

impacted soil and TCE and PHC F1 impacted groundwater was present north of the former equipment barn at 105 

Ripplewood Road (APEC A). Confirmatory soil sampling following the removal of buried debris southeast of the 

former equipment barn satisfies the 2011 MOECC Table 2 RPI SCS. One (1) of the four (4) stockpiles on the property 

will need to be removed due to a conductivity result which exceeded the 2011 MOECC Table 2 RPI SCS. Premier 

also concluded that all other APECs had been assessed, and either satisfy the 2011 MOECC Table 1 RPIICC SCS, or 

were addressed through soil remediation.  

• Premier concluded by indicating that remediation or risk assessment would be required to address APEC A prior 

the filing of an RSC, and that a standalone Phase Two Conceptual Site Model (CSM) would be need to be prepared. 

7. Hydrogeology Consulting Services (HCS), Groundwater Level Monitoring, Morrison Creek Estates, Town of Mono, Ontario, 

dated October 2018. The following pertinent information was identified: 

• HCS was retained to conduct one (1) year of monthly groundwater elevation monitoring at the property. 

• Water levels were manually measure using an electronic water level tape in all monitoring wells and mini 

piezometers that could be located. 

• Based on the results of the Groundwater Level Monitoring, HCS determined that generally speaking, April 10, 2018 

provided the seasonally highest shallow groundwater table elevation across the property. 

8. Premier Environmental Services Inc. (Premier), Groundwater Remediation Update, 105 Ripplewood Road, Cambridge, 

Ontario, dated June 2019. The following pertinent information was identified: 

• Premier oversaw in-situ groundwater remediation programs at 105 Ripplewood Road. The objective of the remedial 

work was to reduce the concentration of dissolved chlorinated volatile organic compound (cVOC) groundwater 

impacts identified at 105 Ripplewood Road, to levels that satisfied the 2011 Ministry of the Environment, 

Conservation, and Parks (MECP, formerly the MOECC and MOE prior to that) Table 2 RPI SCS. 

• The In-Situ Groundwater Remediation was completed in two parts. Part 1 was completed in September 2017 to 

address the highest area of documented TCE groundwater impacts, around monitoring well MW202. Part 2 was 

completed in July 2018 to reduce TCE groundwater concentrations at MW401, where a previously increasing trend 

had been observed. 

• The scope of work for the In-Situ Groundwater Remediation program included the following: 

o On September 7, 2017, Vertex Environmental Inc. (Vertex) collected sixty (60) soil samples from four (4) 

locations (MW601 to MW604) in the target injection areas; 

o Between September 6 to 8, 2017, and September 11 to 13, 2017, Vertex completed the in-situ remediation 

injections. A total of forty-two (42) BOS100R injection locations were completed (Part 1); 

o Between Part 1 and Part 2, a total of eighteen (18) boreholes (MW606 to MW616, and MW701 to MW707) 

were advanced at 105 Ripplewood Road, to depths ranging between 3.0 and 15.0 mbgs; 

o Each of the eighteen (18) boreholes were instrumented as monitoring wells. The 600 series monitoring 

wells were completed by Landshark Drilling between January 2 and 5, 2018, and the 700 series boreholes 

were completed by Strata Drilling on July 16 and 1, 2018; 

o Soil samples were collected from location MW609 to MW611, MW613 to MW616, and MW701 to 

MW707, and were submitted for one (1) or more of the following parameters: VOCs, PHCs F1-F4, BTEX, 

metals, and PCBs; 
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o Groundwater samples were collected from the newly installed monitoring wells, and from previously 

installed monitoring wells during and after the In-Situ Groundwater Remediation program and were 

submitted for one (1) or more of the following parameters: VOCs, PHCs F1-F4, BTEX, metals and inorganics, 

and PCBs; and 

o On July 23, 2018, Vertex returned to 105 Ripplewood Road and injected EHCR at a total of twelve (12) 

temporary injection points. 

• Based on the results of the In-Situ Groundwater Remediation Program, Premier identified that TCE concentrations 

in the Part 1 remedial area were successfully reduced by up to 93%; however, the installation of additional 

monitoring wells adjacent to this area post-remediation showed that significant TCE concentrations remained 

directly east of Part 1. Premier also concluded that the Part 2 area had better success in the area of MW401 versus 

MW701.  

• Premier concluded that additional remedial effort and/or risk assessment would be required prior to filing an RSC. 

9. Premier Environmental Services Inc. (Premier) Summary of Environmental Conditions, 65 and 105 Ripplewood Road, 

Cambridge, Ontario, dated December 2020. The following pertinent information was identified: 

• Premier prepared a summary letter outlining environmental considerations for the property as it pertains to the 

filing of an RSC. 

• No significant new environmental information was provided in this letter, with the exception of the following: 

• In 2019, Premier completed additional confirmatory groundwater sampling at the property to evaluate the longer-

term effects of the 2017/ 2018 groundwater remediation work.  

• In 2020, three (3) additional groundwater monitoring wells were advanced to more clearly delineate the 

contaminant boundaries to support the filing of two (2) separate RSCs. The monitoring wells were provided 800-

series identifiers. Premier also confirmed with the MECP that a Tier 2 or Modified Generic Risk Assessment (MGRA) 

would be acceptable for the property. 

• Before submitting a Risk Assessment, the MECP recommended collecting recent groundwater data. As such, wells 

that had not been sampled from in the last 18-months were re-sampled in November 2020. Premier indicated that 

the results do not impede proceeding with the Table 1 and Table 2 RSC boundaries.  

• Premier indicated the next steps include proceeding with filing of two (2) separate RSCs for the property. In order 

to do that, a legal property survey would need to be completed to define the two RSC parcel boundaries as 

identified by Premier. 

• Premier concluded that they anticipated that RSCs could be obtained for both parcels of the property in 2021, 

provided that legal survey was obtained in January 2021. 
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4 Scope of the Investigation 

4.1 Overview of Site Investigation 

The objective of the Phase Two ESA was to assess the APECs to obtain soil and groundwater data to further characterize the 
Site. APECs are shown on Figure 4. 

4.1.1 Scope of Work 

The scope of work for the Phase Two ESA was as follows: 

• Request local utility locating companies (e.g. cable, telephone, gas, hydro, water, sewer and storm water) to mark any 

underground utilities present at the Site; 

• Retain a private utility locating company to mark any underground utilities present in the vicinity of the proposed borehole 

and test pit locations and to clear the individual borehole and test pit locations; 

• Oversee a licensed drilling company to advance a total of eight (8) boreholes across the Site;  

• Advance nineteen (19) test pits across the Site via an excavator;  

• Collect representative soil samples from the boreholes and test pits for laboratory analysis of petroleum hydrocarbons 

(PHC) fraction (F1 – F4) including benzene, toluene, ethylbenzene and xylenes (BTEX), volatile organic compounds (VOCs), 

polyaromatic hydrocarbons (PAHS), metals, cyanide, pH, and grain size; 

• The instrumentation of monitoring wells in all eightr (8) of the boreholes; 

• Collect groundwater samples from the eight (8) newly installed monitoring wells and twenty-nine (29) previously installed 

monitoring wells for laboratory analysis of PHCs including BTEX and VOCs; 

• Complete an elevation survey of the boreholes and monitoring wells to determine the groundwater flow direction in the 

groundwater unit(s) identified beneath the Site; and,  

• Analyze the data and prepare a report of the findings, in accordance with O.Reg.153/04. 

4.2 Media Investigated 

The Phase Two ESA included the investigation of the Site soil and groundwater. As there were no surface water bodies on the 
Site, sediment sampling was not required. 

Soil and groundwater were selected as media due the presence of PCAs/APECs at the Site.    

4.3 Phase One Conceptual Site Model 

The Phase One Conceptual Site Model (CSM) is incorporated into the Phase Two CSM, presented in Appendix F.  

4.4 Deviations from Sampling and Analysis Plan 

The field investigative and sampling program was carried out following the requirements of the Site Sampling and Analysis Plan 
(SAAP) presented in Appendix A. As part of the proposed scope of work, EXP proposed completing groundwater sampling of the 
thirty (30) previously installed monitoring wells at the Site. There were no deviations from the SAAP.  

4.5 Impediments 

At the time of the Site investigation, there were no restrictions that did not allow for the completion of all proposed 
boreholes/monitoring wells. 
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5 Investigation Method 

5.1 General 

The Site investigative activities consisted of the following: 

• Borehole drilling and test pits to facilitate the collection of soil samples for geologic characterization and/or chemical 

analysis; and,  

• Groundwater sampling for monitoring, groundwater flow and chemical analysis. 

Boreholes were advanced in the overburden soils by a licensed drilling company under the full-time supervision of EXP staff. The 
drilling equipment used to advance the boreholes is described below. No petroleum-based grease or solvent was used during 
drilling activities. Monitoring wells were installed in the boreholes by a MECP licensed well contractor in accordance with Ontario 
Regulation 903/90, as amended (O.Reg. 903) using manufactured well components (i.e., riser pipes and screens) and materials 
(i.e., sand pack and grout) from documented sources. 

Test pits were advanced in the overburden soils with an excavator by the contractor (Terra Nova) under the full-time supervision 
of EXP staff. 

The approximate locations of the boreholes, monitoring wells, and test pits are shown on Figure 5A. The approximate locations 
of the boreholes, monitoring wells, and test pits with APECs are shown on Figure 5B. 

5.2 Underground Utilities 

Prior to the commencement of drilling activities, the location of underground utilities including but not limited to cable, 
telephone, natural gas, electrical lines, water, sewer and storm water conduits were marked out by public locating companies.  
In addition, a private utility locating service (Altech Drilling & Investigative Services Ltd., Frontier Utility Locating Services Inc, 
Ontario Utility Locates) was retained to clear individual borehole locations. 

5.3 Borehole Drilling and Test Pit Program 

The fieldwork for the Phase Two ESA drilling program was carried out between September 30th and October 1st, 2021, and 
February 28th to March 2nd, 2022. All boreholes were advanced under the full-time supervision of EXP staff. The fieldwork for the 
Phase Two ESA test pitting program was carried out on June 8th and June 9th, 2022. All test pits were advanced under the full-
time supervision of EXP staff.  

A total of four (4) boreholes (BH1-21, BH2-21, BH3-21, and BH4-21) were advanced between September 30th and October 1st, 
2021. BH1-21 to BH4-21 were advanced by Altech Drilling & Investigative Services Inc. (Altech) to a maximum depth of 6.71 
metres below ground surface (m bgs). A track-mounted Diedrich D50 drill rig equipped with split spoon sampling equipment was 
used for soil sampling purposes.  

An additional four (4) boreholes (BH1-22, BH2-22, BH3-22, and BH4-22) were advanced between February 28th to March 2nd, 
2022. BH1-22 to BH4-22 were advanced by Pontil Drilling (Pontil) to a maximum depth of 14.32 metres below ground surface (m 
bgs). A track-mounted CME75 drill rig equipped with split spoon sampling equipment was used for soil sampling purposes.  

A total of nineteen (19) test-pits (TP901 to TP904, WL901 to WL909 and FL901 to FL906) were advanced between June 8th and 
9th, 2022 by our contractor, Terra Nova, via an excavator. The test pits were advanced to a maximum depth of 2.50 m bgs.  

A summary of the boreholes and test pits advanced by EXP is provided in Table 2. 
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Boreholes and test pits were generally positioned to address APECs, to confirm historical remediation and to delineate the extent 
of VOC impacts to groundwater identified in the 2021 Draft Phase One ESA prepared by EXP.  

EXP continuously monitored the drilling and test pitting activities to record the physical characteristics of the soil, depth of soil 
sample collection and total depth of boreholes and test pits (see borehole and test pit logs in Appendix C). Representative soil 
samples were recovered in the overburden of the boreholes and test pits at regular intervals and submitted for chemical analysis 
(refer to Table 3).   

All soil cuttings from the drilling program were stored in drums on the Site.5.4 Soil Sampling 

The soil sampling conducted during the completion of this Phase Two ESA was undertaken in accordance with the SAAP to ensure 
that soil quality in the APECs identified in the Phase One ESA was characterized in accordance with O.Reg.153/04. 

Soil samples for geologic characterization and chemical analysis were collected on a continuous basis in the overburden materials 
using sampling equipment or an excavator advanced into the subsurface. Upon retrieval from the boreholes, the steel split 
spoons were placed on a flat surface and disassembled by drilling personnel to provide access of the recovered cores. Upon 
retrieval from the test pit, a soil sample was collected from the excavator bucket. Geologic and sampling details of the recovered 
cores and samples were logged and assessed for the potential presence of non-aqueous phase liquids. Soil stratigraphy 
encountered in the boreholes and test pits were texturally, visually, and olfactory classified in the field and in the laboratory. Soil 
samples were logged for colour, grain size, moisture content, density, structures, texture, staining, and field vapour readings.  

Measures were taken in the field and during transport to preserve sample integrity prior to chemical analysis. Recommended 
volumes of soil samples selected for chemical analysis were collected from the recovered cores into pre-cleaned, laboratory-
supplied glass sample jars/vials identified for the specified analytical test group. Samples intended for PHC fractions F1 and VOCs 
were collected using a laboratory-supplied soil core sampler, placed into the vials containing methanol for preservation purposes 
and sealed using Teflon lined lids.   

Soil samples selected for laboratory analysis were placed in clean coolers containing ice prior to and during transportation to the 
subcontract laboratory, Bureau Veritas Labs (BV Labs) of Mississauga, Ontario. The samples were transported/submitted within 
the acceptable holding time to BV Labs following Chain of Custody protocols for chemical analysis. 

Decontamination and other protocols were followed during sample collection and handling to minimize the potential for sample 
cross-contamination. New disposable nitrile gloves were used for the handling and sampling of each retrieved soil core. The 
sampling equipment was decontaminated between borehole locations by the drilling contractor using a potable 
water/phosphate-free detergent solution followed by rinses with potable water and de-ionized water.  Wash and rinse waters 
were collected in sealed, labeled containers. Drill cuttings were placed in labeled, sealed drums upon completion of sampling.  

Soil samples submitted for specific chemical analysis were selected on the basis of visual inspection of the recovered cores, TOV 
readings, sample location and/or depth interval. The rationale for soil sample submission is presented in Table 3. 

Soil samples were also collected and submitted for grain size and pH analysis to BV Labs. 

Three (3) duplicate soil samples were collected for QA/QC purposes. See also Section 5.14.  

5.5 Soil: Field Screening Measurements  

Where required for the characterization of volatile parameters, a portion of each soil core was placed in a sealed plastic bag and 
allowed to reach ambient temperature prior to field screening, using a RKI Eagle II (RKI) device equipped with a Photoionization 
Detection (PID) instrument, calibrated with isobutylene gas. The measurements were made by inserting the instrument’s probe 
into the plastic bag while manipulating the sample to ensure volatilization of the soil gases. These readings provide a real-time 
indication of the relative concentration of combustible vapours encountered in the subsurface during drilling and are used to aid 
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in the assessment of the vertical and horizontal extent of volatile parameter contamination and the selection of soil samples for 
analysis. 

The field screening measurements, in parts per million (ppm) isobutylene and hexane equivalents, are presented on the borehole 
logs in Appendix C.  It should be noted that field measurements are for screening purposes only and the presence/absence of 
contamination is determined by laboratory analysis.   

Each sample was additionally examined for visual, textural and olfactory classification at the time of sampling.   

5.5 Groundwater: Monitoring Well Installation  

Eight (8) monitoring wells (MW1-21 toMW4-21, MW1-22 to MW4-22) were installed by EXP at the time of this Phase Two ESA. 
The eight (8) newly installed monitoring wells, along with twenty-nine (29) existing monitoring wells were used during the Phase 
Two ESA for groundwater sampling purposes. 

The monitoring wells were installed in general accordance with the Ontario Water Resources Act - R.R.O. 1990, Regulation 903 
- amended to O. Reg. 128/03, and were installed by licensed well contractors. All monitoring wells, except MW2-22, consisted 
of a 3.0 m, 51 mm diameter number 10 slot size (0.25 mm) PVC well screen and Schedule 40 PVC riser pipe.The annular space 
around the wells were backfilled with silica sand to an average height of 0.3 m above the top of the screen. A bentonite seal was 
added from the top of the sand pack to approximately 0.3 m below ground surface. The monitoring wells were completed with 
a protective monument well casing. 

EXP continuously monitored the well installation activities. Well installation details are summarized in Table 4 and on the 
borehole logs provided in Appendix C.   

When the monitoring wells are no longer required, they must be decommissioned in accordance with the procedure outlined in 
the Ontario Water Resources Act - R.R.O. 1990, Regulation 903 - amended to O. Reg. 128/03. 

Measures taken to minimize the potential for cross contamination or the introduction of contaminants during well construction 
included: 

• The use of well pipe components (e.g. riser pipe and well screens) with factory machined threaded flush coupling joints; 

• Construction of wells without the use of glues or adhesives; 

• Removing the protective plastic wraps from well components at borehole insertion to prevent contact with the ground and 

other surfaces; and, 

• Cleaning of augers between sampling locations. 

5.6 Groundwater: Monitoring Well Development 

Following the installation of monitoring wells, the monitoring wells were developed to remove fine sediment particles from the 
sand pack and enhance hydraulic communication with the surrounding formation waters. On September 15th and September 
16th, the twenty-nine (29) previously installed monitoring wells were developed using dedicated low-density polyethylene (LDPE) 
tubing, equipped with an inertial foot-valve to disturb the water column and recover groundwater containing dislodged sediment 
particles. The wells were developed until approximately 3 to 5 well volumes of water were removed and/or until purged dry. On 
October 4th 2021 and March 4th, 7th, and 8th, 2022, the eight (8) newly installed monitoring wells were developed using the same 
procedure descried above.  

It should be noted that five (5) monitoring wells on Site (BH2, BH609, MW800, MW501, and MW505), were not developed as 
they were either dry or contained an insufficient amount of water for purging. 
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5.7 Groundwater Level Measurements 

Between September 15, 2021 and March 10, 2022, static groundwater level measurements were recorded from the following 
monitoring wells: BH2, MW202, MW401, MW402, MW404, MW406, MW503, MW504, MW601 through MW604, MW606 
through MW609, MW612 through MW616, MW701 though MW707, MW800, MW801, MW1-21 through MW4-21, and MW1-
22 to MW4-22. Water levels were measured with respect to the top of the PVC riser pipe by means of an electronic water level 
meter.  The water levels were recorded on water level log sheets or in a bound field notebook. The water level meter probe was 
decontaminated between monitoring well locations.   

5.8 Groundwater Purging and Field Measurements of Water Quality Parameters  

At least 24 hours following the monitoring well development activities, the depth to groundwater at each monitoring well was 
measured utilizing an electronic water level meter obtained from Spectra Scientific Inc. (Spectra) of Brampton, ON.  The water 
level measurements were recorded on log sheets or in a bound field book.  The water level meter was decontaminated between 
monitoring well locations. 

Prior to collecting groundwater samples, field measurements of water quality parameters were recorded from the monitoring 
wells utilizing low-flow purging and sampling methodologies. Groundwater was first purged from each location using dedicated 
LDPE tubing. Field measurements of dissolved oxygen concentration, electrical conductivity, oxidation-reduction potential, pH, 
temperature, turbidity and water levels were recorded at three (3) minute intervals using a pre-calibrated multi probe water 
quality meter, a turbidity meter and a water level meter. Groundwater was considered to be chemically stable when the pH 
measurements of three (3) successive readings agreed to within ± 1 pH units, the specific conductance within ± 10%, and the 
temperature within ± 10%.  The multi-meter electrodes were calibrated prior to receipt of the meter by the supplier using in-
house reference standards.  

All development and purged water were collected and stored on-Site in labeled, sealed containers, until properly managed or 
disposed off-Site.  

Equipment used during groundwater monitoring was thoroughly cleaned and decontaminated between wells.  Well purging 
details were recorded on log sheets or in a bound field book. 

5.9  Groundwater Sampling 

The groundwater sampling conducted during the completion of this Phase Two ESA was undertaken in accordance with the 
SAAP. 

Upon completion of purging activities, groundwater samples were collected from the monitoring wells. Recommended 
groundwater sample volumes were collected into pre-cleaned laboratory-supplied vials or bottles provided with analytical test 
group specific preservatives, as required.  The samples were placed in an insulated cooler pre-chilled with ice immediately upon 
collection. Samples for VOCs and/or PHC F1 analysis were collected in triplicate vials prepared with concentrated methanol as a 
preservative. Each vial intended for analysis of VOCs or PHC (F1) was inverted and inspected for gas bubbles prior to being placed 
in the cooler to ensure that no headspace was present in the sample.   

The groundwater samples were assigned a unique identification number, and the date, time, project number, company name, 
location and requested analyses were documented in a bound hard cover notebook.  The samples were submitted to the 
contractual laboratory within analytical test group holding times under chain of custody protocols.  New disposable chemical 
resistant gloves were used for each sampling location to prevent sample cross-contamination. The samples were 
transported/submitted following appropriate holding time requirements following Chain of Custody protocols for chemical 
analysis. 
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Groundwater samples submitted for specific chemical analysis were selected on the basis of sample location.  The rationale for 
groundwater sample submission is presented in Table 5. Eight (8) duplicate groundwater samples and six (6) trip blanks were 
collected for QA/QC purposes during groundwater sampling, is also presented in Table 5.  See also Section 5.14. 

5.10 Sediment Sampling 

As no water body was present on the development lands, sediment sampling was not undertaken during the Phase Two ESA. 

5.11 Analytical Testing 

The contractual laboratory selected to perform the chemical analyses was BV Labs, of Mississauga, ON.  BV Labs is an accredited 
laboratory under the Standards Council of Canada/Canadian Association of Environmental Analytical Laboratories (Accredited 
Laboratory No. 97 and No. A3200, respectively) in accordance with ISO/IEC 17025:2005 – “General Requirements for the 
Competence of Testing and Calibration Laboratories”. 

5.12 Residue Management Procedures 

The residue materials produced during the borehole drilling, soil sampling programs, and monitoring well sampling programs 
comprised of soil cuttings from drilling activities, decontamination fluids from equipment cleaning, and waters from well 
development and purging.  All soil cuttings were stored in drums on-Site for future disposal.  All development and purged water 
was collected and stored on-Site in labeled, sealed containers for future disposal.   

It is noted that eight (8) drums of soils cuttings and three (3) drums of purge water were left on-Site. 

5.13 Elevation Survey 

An elevation survey was conducted during the Phase Two ESA investigative activities, with the purpose of obtaining relative 
vertical control of the newly installed monitoring well locations. The top of pipe and ground surface elevations of each monitoring 
well were surveyed relative to previously surveyed monitoring wells. The elevation survey was completed on October 4, 2021. 

5.14 Quality Assurance and Quality Control Measures 

Quality Control/Quality Assurance measures, as set out in the Sampling and Analysis Plan (SAAP), were implemented during 
sample collection, storage and transport to provide accurate data representative of conditions in the surficial fill and upper 
overburden soils and the water table aquifer. The QA/QC measures included decontamination procedures to minimize the 
potential for sample cross contamination, the execution of standard operating procedures to collect representative and unbiased 
samples, the collection of quality control samples to evaluate sample precision and accuracy, and the implementation of 
measures to preserve sample integrity.    

Decontamination protocols were followed during sample collection and handling to minimize the potential for cross-
contamination. During the collection of soil samples, split-spoon and dual tube samplers were scraped and decontaminated 
between sampling intervals by washing with a potable water/phosphate-free detergent solution followed by a rinse with potable 
water. New disposable nitrile gloves were used for the handling and collection of samples from each soil core and for sample 
collection from each borehole.   

Soil samples selected for chemical analyses were collected from the retrieved soil cores and placed directly into pre-cleaned, 
laboratory-supplied glass jars or vials. Sample volumes were consistent with analytical test group requirements as specified by 
the receiving laboratory.    

Groundwater samples were collected into pre-clean laboratory-supplied vials or bottles provided with analytical test group 
specific preservatives, as required.  Recommended analytical test group specific sample volumes were collected as specified by 
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the contractual laboratory. Sample vials for analysis of PHC F1 (BTEX) and VOCs were inspected for the presence of gas bubbles 
and the presence of head space, where volatiles may partition into.   

Measures were followed to preserve sample integrity between collection and receipt by the contractual laboratory.  All samples, 
both soil and groundwater, immediately upon collection were placed in insulated coolers pre-chilled with ice for storage and 
transport to the contractual laboratory.  Samples were received by the contractual laboratory within specific analytical test group 
holding time requirements. 

Documentation procedures were followed to confirm sample identification and tracked sample movement. Each sample was 
assigned a unique identification ID number, which was recorded along with the date, time of sampling and requested analyses 
on labels affixed to the sampling containers, and in a bound field notebook. Chain of Custody protocols were followed to track 
sample handling and movement until receipt by the contractual laboratory.  Field QA/QC samples were collected during the soil 
and groundwater sampling. Duplicate samples were collected to evaluate sampling precision to evaluate the potential for sample 
cross-contamination during handling and transport.   

A total of three (3) duplicate soil samples, eight (8) duplicate groundwater samples, and six(6) trip blanks were collected during 
the Site investigation. A list of all field duplicates is presented in Table 3 and Table 5.  
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6 Review and Evaluation 

6.1 Geology 

The general stratigraphy at the Site, as observed in the boreholes completed by previous consultants, consists of topsoil 
underlain by reworked native fill. The reworked native fill was underlain by native soils consisting of silt, sandy silt, clayey silt, 
silty sand, silt till, and silty sand till. Based on EXP’s review of the previous borehole logs, it was determined that the variations 
observed in the stratigraphy on Site are likely associated with minor differences in a fine-grained silt till. Coarse-grained sand 
seams observed across the Site have been included as a separate native unit. Bedrock was not encountered at the borehole 
completion depths.  

The current soil investigation conducted at the Site consisted of the advancement of eight (8) boreholes to a maximum depth of 
14.32 m bgs and nineteen (19) test pits to a maximum depth of 2.5 m bgs.. Boundaries of soil indicated on the log sheets are 
intended to reflect transition zones for the purpose of environmental assessment and should not be interpreted as exact planes 
of geological change.  

A brief description of the soil stratigraphy at the Site encountered by EXP, in order of depth, is summarized in the following 
sections. Refer to borehole logs provided in Appendix C for details of soil stratigraphy. The interpreted Site geology is also shown 
on the enclosed cross sections (Figures 17A-17K, 18A-18K, 19A-19K, 20A-20K). It is noted the cross sections are based on the 
Naylor, Englobe, and Premier boreholes completed between 2005 and 2020, given that the EXP boreholes were intended to 
delineate groundwater impacts on the north portion of the Site.  

The stratigraphy encountered at the Site by EXP is described below: 

6.1.1 Surface Material 

Topsoil, with thickness ranging from 152 to 203 mm, was encountered from the surface in all boreholes. The topsoil was 
underlain by re-worked native material at some locations. 

6.1.2 Native Soils 

The native soils generally consisted of layers of silty sand till with trace clay and silt, underlain by sand, which was followed by 
silty clay till to final depths of approximately 14.32 m bgs.  

6.1.3 Bedrock 

Bedrock was not encountered at the borehole locations to the final depths drilled (i.e. 14.32 m bgs). It should be noted that the 
approximate depth to bedrock is 30 m bgs. 

6.2 Groundwater: Elevations and Flow Direction 

As part of the Phase Two ESA completed by EXP, eight (8) monitoring wells were advanced at the Site. The previous Phase Two 
ESAs completed at the Site included of the installation of thirty (30) monitoring wells across the Site (one of which has since been 
removed), all screened in native soils. Groundwater levels were measured between September 15, 2021 and March 10, 2022. 
The groundwater levels and corresponding elevations are summarized in Table 6. 

Based on the groundwater contour map delineated for the Site, the shallow, intermediate, and deep groundwater is anticipated 
to flow in a southeasterly direction. A groundwater contour map is presented in Figures 6A-6C. 

6.2.1 Groundwater: Hydraulic Conductivity   

Based on the soil types and textual values provided in the textbook called Groundwater by Alan R. Freeze and John A. Cherry 
and on the Premier Phase Two ESA (2018), the value is approximately 4.4 x 10-4 m/s. 
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6.2.2 Groundwater: Horizontal Hydraulic Gradients 

Based on the Premier Phase Two ESA (2018), it was reported that the horizontal hydraulic gradient across the Site is between 
0.008 to 0.025 m/m. The minimum hydraulic gradient is 0.0091 m/m between BH203 and BH219 while the maximum hydraulic 
gradient is between BH219 and BH233. 

EXP has also calculated the horizontal hydraulic gradient, between each monitoring well pair, based on the groundwater levels 
collected as part of the Phase Two ESA, using the following equation: 

i = Δh/Δs 

Where,  

i = horizontal hydraulic gradient;  

Δh (m) = groundwater elevation difference; and,  

Δs (m) = separation distance. 

Based on the measured groundwater elevations, the horizontal hydraulic gradient is 0.003 m/m (between MW603 and MW609). 

The vertical hydraulic gradient was not calculated as the scope for the Phase Two ESA did not include nested wells. 

Calculations of the horizontal hydraulic gradients observed at the Site is provided in Table 7. 

6.3 Soil Texture 

Based on the 75 micron sieve of representative soil, two (2) of the four (4) samples collected on Site previously by Premier, along 
with all nine (9) of the samples collected at the Site by EXP were identified as fine grained. As such the soil texture at the Site 
was determined to be medium and fine textured soils (refer to the 75 micron sieve analysis in Table 5 - Appendix D). 

6.4 Soil Field Screening 

Where required for the characterization of volatile parameters, a portion of each soil core was placed in a sealed plastic bag and 
allowed to reach ambient temperature prior to field screening, using a RKI Eagle II (RKI) device equipped with a Photoionization 
Detection (PID) instrument, calibrated with isobutylene and hexane gases. The measurements were made by inserting the 
instrument’s probe into the plastic bag while manipulating the sample to ensure volatilization of the soil gases. These readings 
provide a real-time indication of the relative concentration of combustible vapours encountered in the subsurface during drilling 
and are used to aid in the assessment of the vertical and horizontal extent of volatile parameter contamination and the selection 
of soil samples for analysis. 

The field screening measurements, in parts per million (ppm) isobutylene and hexane equivalents, are presented on the borehole 
logs in Appendix C. It should be noted that field measurements are for screening purposes only and the presence/absence of 
contamination is determined by laboratory analysis.   

Each sample was additionally examined for visual, textural and olfactory classification at the time of sampling.   

6.5 Soil Quality 

In accordance with the scope of work, chemical analyses were performed on selected soil samples recovered from the boreholes. 
The selection of representative “worst case” soil samples was based on field screening, visual and/or olfactory evidence of 
impacts, and the presence of potential water bearing zones. A summary of the analytical results for the soil samples, including 
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the location and depth of each sample, a comparison of concentrations against applicable SCS, and the identification of the 
potential contaminants of concern, are provided in Appendix D. Copies of the laboratory Certificates of Analysis for the analyzed 
soil samples are provided in Appendix E.   

6.5.1 pH  

Six (6) soil samples plus one (1) field duplicate soil sample were submitted for pH analysis. The soil at the Site has a pH value 
between 5 and 9 for surficial soils; and, between 5 and 11 for subsurface soils. The results of the analysis together with the 
applicable Table 2 SCS are presented in Table D.3 in Appendix D and shown in plan view on Figure 9. 

6.5.2 Petroleum Hydrocarbons (PHCs) including Benzene, Toluene, Ethylbenzene and Xylenes (BTEX) 

Fifteen (15) soil samples and two (2) field duplicates were submitted for PHCs including BTEX analysis. The results of the analysis 
together with the applicable Table 2 SCS are presented in Table D.1 in Appendix D and shown in plan view on Figure 7.   

PHC including BTEX parameters were either below Table 2 SCS or not detected above the laboratory Reporting Detection Limits 
(RDLs). The laboratory RDLs were below the Table 2 SCS. 

6.5.4 Volatile Organic Compounds (VOCs) 

Eleven (11) soil samples and one (1) field duplicate were submitted for VOC analysis. The results of the analysis together with 
the applicable Table 2 SCS are presented in Table D.2 in Appendix D and shown in plan view on Figure 8. 

VOC parameters were either below Table 2 SCS or not detected above the laboratory Reporting Detection Limits (RDLs). The 
laboratory RDLs were below the Table 2 SCS. 

6.5.5 Metals 

Fifteen (15) soil samples and one (1) field duplicate were submitted for metals analysis. The results of the analysis together with 
the applicable Table 2 SCS are presented in Table D.3 in Appendix D and shown in plan view on Figure 9. 

Metal parameters were either below Table 2 SCS or not detected above the laboratory Reporting Detection Limits (RDLs). The 
laboratory RDLs were below the Table 2 SCS. 

6.5.6 Cyanide 

Eleven (11) soil samples were submitted for cyanide analysis. The results of the analysis together with the applicable Table 2 SCS 
are presented in Table D.3 in Appendix D and shown in plan view on Figure 10. 

Cyanide was not detected above the laboratory Reporting Detection Limits (RDLs). The laboratory RDLs were below the Table 2 
SCS. 

6.5.7 Electrical Conductivity (EC)  

Three (3) soil samples were submitted for EC analysis. The results of the analysis together with the applicable Table 2 SCS are 
presented in Table D.3 in Appendix D and shown in plan view on Figure 11. 

EC was detected below Table 2 SCS. 

6.5.8 Polyaromatic Hydrocarbons (PAHs) 

Four (4) soil samples and one (1) field duplicate were submitted for PAH analysis. The results of the analysis together with the 
applicable Table 2 SCS are presented in Table D.4 in Appendix D and shown in plan view on Figure 12. 
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PAH parameters were either below Table 2 SCS or not detected above the laboratory Reporting Detection Limits (RDLs). The 
laboratory RDLs were below the Table 2 SCS 

6.5.9 Chemical Transformation and Soil Contaminant Sources 

There were no concentrations of the chemical constituents in soil present on the property that are above the applicable SCS, 
therefore, chemical and biological transformations are not expected. 

6.5.10 Evidence of Non-Aqueous Phase Liquid 

Inspection of the soil cores retrieved from the boreholes did not indicate the presence of non-aqueous phase liquid (NAPL), 
staining. No hydrocarbon sheen was observed at the time of the Phase Two ESA. 

6.6 Groundwater Quality 

In accordance with the scope of work, chemical analyses were performed on groundwater samples recovered from the 
monitoring wells.  The selection of groundwater samples was based on location and/or screen depth.  Copies of the laboratory 
Certificates of Analysis for the analyzed groundwater samples are provided in Appendix E.  A summary of the analytical results 
for the groundwater samples, including the locations of each sample, well screen interval depth, a comparison of parameter 
concentrations against applicable Table 2 SCS, and the identification of the COCs, are provided in Appendix D.   

6.6.1 Petroleum Hydrocarbons including Benzene, Toluene, Ethylbenzene and Xylenes 

Twenty-three (23) groundwater samples, plus two (2) field duplicate groundwater samples and two (2) trip blanks, were 
submitted for PHC including BTEX analysis. The results of the analysis together with the applicable Table 2 SCS are presented in 
Table D-8 in Appendix D and shown in plan view on Figure 13.   

PHC including BTEX parameters were either below Table 2 SCS or not detected above the laboratory RDLs with the exception of 
the following: 

• PHC F1 (C6-C10) and PHC F1 (C6-C10) - BTEX in groundwater sample MW614. 

The remaining PHC including BTEX parameters were either below Table 2 SCS or not detected above the laboratory RDLs. The 
laboratory RDLs were below the Table 2 SCS.  

6.6.2 Volatile Organic Compounds  

Sixty-five (65) groundwater samples, plus seven (7) field duplicate groundwater samples and four (4) trip blanks, were submitted 
for VOC analysis. The results of the analysis together with the applicable Table 2 SCS are presented in Table D-10 in Appendix D 
and shown in plan view on Figure 14   

VOC parameters were either below Table 2 SCS or not detected above the laboratory RDLs with the exception of the following: 

• Trichloroethylene in groundwater sample MW202; 

• Trichloroethylene in groundwater sample MW612; 

• Trichloroethylene in groundwater sample MW614; 

• Trichloroethylene in groundwater sample MW615; 

• Trichloroethylene in groundwater sample MW616 and duplicates MW6166 and MW6160; 

• Trichloroethylene in groundwater sample MW701; 

• Trichloroethylene in groundwater sample MW702 and duplicate MW7020; 
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• Trichloroethylene in groundwater sample MW704; 

• Trichloroethylene in groundwater sample MW705; and  

• Trichloroethylene in groundwater sample MW800. 

The remaining VOC parameters were either below Table 2 SCS or not detected above the laboratory RDLs. The laboratory RDLs 
were below the Table 2 SCS. 

6.6.4 Chemical Transformation and Contaminant Sources 

The trichloroethylene exceedances at MW202, MW612, W614, MW615, MW616 and duplicates MW6166 and MW6160, MW701, 
MW702, MW704, MW705, and MW800 and PHC F1 and PHC F1 – BTEX exceedances at MW614 are associated a historical 
chemical spill or leak north of the former on-Site equipment barn. 

6.6.5 Evidence of Non-Aqueous Phase Liquid (NAPL) 

Inspection of the purged groundwater retrieved from the monitoring wells did not indicate the presence of NAPL, staining, 
hydrocarbon sheen, or odour.  

6.7 Sediment Quality 

Sediment sampling was not considered as part of the Phase Two ESA scope as sediment was not identified as a media of concern 
in the Phase One ESA.  

6.8 Quality Assurance and Quality Control Measures 

Quality assurance and quality control measures were taken during the field activities to meet the objectives of the sampling and 
quality assurance plan to collect unbiased and representative samples to characterize existing conditions in the overburden and 
water table units at the Site.   

Review of field activity documentation indicated that recommended sample volumes were collected from soil and groundwater 
for each analytical test group into appropriate containers and preserved with proper chemical reagents in accordance with the 
protocols set out in the “Protocol for Analytical Methods used in the Assessment of Properties under Part XV.1 of the 
Environmental Protection Act” (MECP, 2004).  Samples were preserved at the required temperatures in pre-chilled insulated 
coolers and met applicable holding time requirements, when relinquished to the receiving laboratory.  

Field QA/QC samples were collected during soil and groundwater sampling. Duplicate samples and trip blank samples were 
submitted to evaluate sampling precision.  Refer to Tables 3 and 5 for a summary of the QA/QC samples collected and submitted 
for chemical analysis. 

It should be noted that the groundwater samples were submitted in conjunction with samples collected at the Table 1 RSC Parcel. 
As such, samples for both parcels were submitted on the same chain of custody. It is additionally noted that only the applicable 
Certificates of Analysis for the Table 2 Parcel are included in Appendix E. 

The field duplicate sample results were quantitatively evaluated by calculating the relative percent difference (RPD).  Assessment 
of the duplicate soil and groundwater sample showed that the results generally met analytical test group specific acceptance 
criteria.  The overall assessment indicates that the soil and groundwater samples were collected with an acceptable level of 
precision, and the data is acceptable quality for meeting the objectives of the Phase Two ESA. 

It is noted that for VOC analysis of MW202, due to high concentrations of target analyte, the sample required dilution. The 
detection limit was adjusted accordingly. In order to meet required regulatory criteria or to achieve lower reporting limits, the 
result for the selected compound (obtained by a separate analysis using an appropriate low dilution) was included in the report. 
In addition, for VOCF1 analysis of MW614, MW615, MW616 and MW 6166, due to high concentrations of target analytes, 
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samples required dilution. The detection limits were adjusted accordingly. In order to meet required regulatory criteria, results 
for selected compounds (obtained by a separate analysis using an appropriate low dilution) were included in the report. 

The contractual laboratory selected to perform the chemical analyses was BV Labs, of Mississauga, ON.  BV Labs is an accredited 
laboratory under the Standards Council of Canada/Canadian Association of Laboratory Accreditation (Accredited Laboratory No. 
97) in accordance with ISO/IEC 17025:2005 – “General Requirements for the Competence of Testing and Calibration 
Laboratories”.  Certificates of Analysis were received from BV Labs reporting the results of all the chemical analyses performed 
on the submitted soil and groundwater samples.  Copies of the Certificates of Analysis are provided in Appendix E.  Review of 
the Certificates of Analysis, prepared by BV Labs, indicates that they were in compliance with the requirements set out under 
subsection 47(3) of O. Reg. 153/04.  

The analytical program conducted by BV Labs included analytical test group specific QA/QC measures to evaluate the accuracy 
and precision of the analytical results and the efficiency of analyte recovery during solute extraction procedures.  The laboratory 
QA/QC program consisted of the preparation and analysis of laboratory duplicate samples to assess precision and sample 
homogeneity, method blanks to assess analytical bias, spiked blanks and QC standards to evaluate analyte recovery, matrix 
spikes to evaluate matrix interferences and surrogate compound recoveries (VOCs only) to evaluate extraction efficiency.  The 
laboratory QA/QC results are presented in the Quality Assurance Report provided in the Certificate of Analysis prepared by BV 
Labs. The QA/QC results are reported as percent recoveries for matrix spikes, spike blanks and QC standards, relative percent 
difference for laboratory duplicates and analyte concentrations for method blanks.  The QA/QC results were assessed against 
test group control limits in the case of spiked blanks, matrix spikes and surrogate recoveries and alert criteria in the case of 
method blanks and laboratory duplicates. Review of the laboratory QA/QC results reported by BV Labs indicated that they were 
within acceptable control limits or below applicable alert criteria for the sampled media and analytical test groups.  Based on 
the assessment of the QA/QC, the analytical results reported are of acceptable quality and data qualifications are not required.  

6.9 Phase Two Conceptual Site Model 

A Phase Two Conceptual Site Model (CSM) provides a narrative, graphical and tabulated description integrating information 
related to the Site geologic and hydrogeologic conditions, areas of potential environmental concern/potential contaminating 
activities, the presence and distribution of potential contaminants of concern, contaminant fate and transport, and potential 
exposure pathways. The Phase Two CSM was completed in accordance with O. Reg.153/04 as defined by the MECP and is 
presented in Appendix F.  
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7 Conclusions 

The results and findings of the Phase Two ESA conducted by EXP at the Site are summarized as follows:  

• Between September 30th and October 1st, 2021 and February 28 to March 2, 2022, eight (8) boreholes were advanced by 

Altech Drilling & Investigative Services Ltd. (Altech) and Pontil Drilling (Pontil) to a maximum depth of 14.32 metres below 

ground surface (m bgs). 

• On June 8th and 9th, nineteen (19) test pits were advanced by Terra Nova Environmental Services Inc. (Terra Nova) to a 

maximum depth of 2.50 m bgs. 

• The general stratigraphy at the Site, as observed in the boreholes and test pits completed by EXP, consists of topsoil 

underlain by native material. Native material at the Site generally consists of silty sand till with trace clay. Bedrock was not 

encountered at the borehole completion depths.  

• As part of the Phase Two ESA completed by EXP,  all eight (8) boreholes advanced at the Site were instrumented as 

monitoring wells. The previous Phase Two ESAs completed at the Site included of the installation of thirty (30) monitoring 

wells across the Site (one of which has since been removed), all screened in native soils. Groundwater levels were 

measured between September 15, 2021, and October 4, 2021 and March 4 to 10, 2022. Based on the groundwater contour 

map delineated for the Site, the shallow groundwater is anticipated to flow in a southeasterly direction. Based on the 

Premier Phase Two ESA (2018), it was reported that the horizontal hydraulic gradient across the Site is between 0.008 to 

0.025 m/m. EXP also calculated the horizontal hydraulic gradient across the Site based on the groundwater levels collected 

as part of the Phase Two ESA. The horizontal hydraulic gradient across the Site is 0.003 m/m (between MW603 and 

MW609). 

• Soil samples were submitted for the analysis of petroleum hydrocarbons (PHCs), including benzene, toluene, ethylbenzene 

and xylenes (BTEX), volatile organic compounds (VOCs),  pH, and grain size.  

• Fifteen (11) soil samples and two (2) field duplicates were submitted for PHCs including BTEX analysis. PHCs were either 

not detected or detected below the applicable Table 2 SCS.  

• Eleven (11) soil samples and one (1) field duplicate were submitted for VOC analysis. VOCs were either not detected or 

detected below the applicable Table 2 SCS.  

• Fifteen (15) soil samples and one (1) field duplicate were submitted for metal analysis. Metals were either not detected or 

detected below the applicable Table 2 SCS. 

• Five (5) soil samples and one (1) field duplicate were submitted for PAH analysis. PAHs were either not detected or 

detected below the applicable Table 2 SCS. 

• Eleven (11) soil samples were submitted for cyanide analysis. Cyanide was not detected above the laboratory Reporting 

Detection Limits (RDLs). The laboratory RDLs were below the Table 2 SCS. 

• Three (3) soil samples were submitted for EC analysis. EC was detected below the applicable Table 2 SCS. 

• Six (6) soil samples plus one (1) field duplicate soil sample were submitted for pH analysis. The soil at the Site has a pH 

value between 5 and 9 for surficial soils; and, between 5 and 11 for subsurface soils. 

• Ten (10) soil samples were submitted for grain size analysis. The soil at the Site was determined to be fine-grained. 

• Groundwater samples were submitted for the analysis of VOCs and PHCs including BTEX.  

• Twenty-three (23) groundwater samples, plus three (3) field duplicate groundwater samples and two (2) trip blanks, were 

submitted for PHC including BTEX analysis. PHC including BTEX parameters were either below Table 2 SCS or not detected 

above the laboratory RDLs with the exception of PHC F1 (C6-C10) and PHC F1 (C6-C10) – BTEX in groundwater sample 

MW614. 
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• Sixty-five (65) groundwater samples, plus seven (7) field duplicate groundwater samples and four (4) trip blanks, were 

submitted for VOC analysis. VOC parameters were either below Table 2 SCS or not detected above the laboratory RDLs 

with the exception of trichloroethylene in groundwater samples MW202, MW612, MW614, MW615, MW616 and 

duplicates MW6166 and MW6160, MW701, MW702 and duplicate MW7020 , MW704, MW705, and MW800, 

• No evidence of free product (i.e. visible film or sheen), or odour was observed during soil sampling, groundwater purging, 

or groundwater sampling activities. 

 Due to the identification of impacts identified Site during this Phase Two ESA, risk assessment activities are required prior to the 
filing of an RSC.  In addition, due to previous in-situ remediation conducted within the Site, additional post-remediation 
groundwater monitoring program and further groundwater delineation program may be required in support of Risk Assessment 
and filing RSC.   
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8 General Limitations 

The information presented in this report is based on a limited investigation designed to provide information to support an 
assessment of the current environmental conditions within the subject property.  The conclusions and recommendations 
presented in this report reflect Site conditions existing at the time of the investigation. 

More specific information with respect to the conditions between samples, or the lateral and vertical extent of materials may 
become apparent during excavation operations.  The interpretation of the borehole information must, therefore, be validated 
during any such excavation operations.  Consequently, during the future development of the property, conditions not observed 
during this investigation may become apparent.  Should this occur, EXP Services Inc. should be contacted to assess the situation, 
and the need for additional testing and reporting.  EXP has qualified personnel to provide assistance in regards to any future 
geotechnical and environmental issues related to this property. 

The environmental investigation was carried out to address the intent of applicable provincial Regulations, Guidelines, Policies, 
Standards, Protocols and Objectives administered by the Ministry of the Environment and Climate Change.  It should also be 
noted that current environmental Regulations, Guidelines, Policies, Standards, Protocols and Objectives are subject to change, 
and such changes, when put into effect, could alter the conclusions and recommendations noted throughout this report.  
Achieving the study objectives stated in this report has required us to arrive at conclusions based upon the best information 
presently known to us.  No investigative method can completely eliminate the possibility of obtaining partially imprecise or 
incomplete information; it can only reduce the possibility to an acceptable level.  Professional judgment was exercised in 
gathering and analyzing information obtained and in the formulation of the conclusions.  Like all professional persons rendering 
advice, we do not act as absolute insurers of the conclusions we reach, but we commit ourselves to care and competence in 
reaching those conclusions. 

Our undertaking at EXP, therefore, is to perform our work within limits prescribed by our clients, with the usual thoroughness 
and competence of the engineering profession.  It is intended that the outcome of this investigation assist in reducing the client’s 
risk associated with environmental impairment.  Our work should not be considered ‘risk mitigation’.  No other warranty or 
representation, either expressed or implied, is included or intended in this report. 

This report was prepared for the exclusive use of Powerplay Equity Capital (BT) Inc. and may not be reproduced in whole or in 
part, without the prior written consent of EXP, or used or relied upon in whole or in part by other parties for any purposes 
whatsoever.  Any use which a third party makes of this report, or any part thereof, or any reliance on or decisions to be made 
based on it, are the responsibility of such third parties.  EXP Services Inc. accepts no responsibility for damages, if any, suffered 
by any third party as a result of decisions made or actions based on this report. 
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Appendix A – Sampling and Analysis Plan  
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Appendix C – Borehole Logs 
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Appendix D – Analytical Results – Soil and Groundwater 
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Appendix E – Laboratory Certificates of Analysis 
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Appendix F – Phase Two Conceptual Site Model 
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Phase Two Conceptual Site Model 
105 Ripplewood Road, Cambridge, Ontario (Table 2 RSC Parcel) 
 

This section presents a Phase Two Conceptual Site Model (P2CSM) providing a narrative, graphical and tabulated description 
integrating information related to the Site geologic and hydrogeologic conditions, areas of potential environmental 
concern/potential contaminating activities, the presence and distribution of potential contaminants of concern, contaminant 
fate and transport, and potential exposure pathways.  These components are discussed in the following sections.  The Phase 
Two CSM was completed in accordance with O. Reg.153/04 as defined by the Ministry of the Environment, Conservation, and 
Parks (MECP). 

It is noted that the Phase Two ESA completed by EXP also incorporates data obtained from Phase II ESA by Premier Environmental 
Services Inc., dated February 2017 (Premier, 2017a); Soil Remediation and Removal of Buried Debris by Premier, dated March 
2018 (Premier, 2018a), Phase Two ESA by Premier, dated March 2018 (Premier, 2018b); Groundwater Remediation Update by 
Premier, dated June 2019 (Premier, 2019); and, the Summary of Environmental Conditions by Premier, dated December (Premier, 
2020).   

Historic data collected by Premier that were retained in the previous investigation were relied upon based on the following: 

• The sampling programs were well documented; 

• Appropriate field quality assurance/quality control (QA/QC) measures were in place during the sampling programs; 
and; 

• Review of laboratory Certificates of Analysis did not identify any laboratory quality control issues that would have a 
significant effect on the results. 

 
It is noted that soil and groundwater data collected prior to 2016 by another consultant (i.e., Naylor Engineering Associates 
Ltd.) was not carried forward in the Phase Two CSM due to the age of the data.  In addition, any testing which did not meet the 
requirement of O.Reg. 153/04 by Premier (Premier 2017a, 2018a, 2018b, 2019, 2020) was not carried forward in the Phase 
Two CSM (i.e. only single parameter was analyzed in the sample, analytical result missing sample depth or sampling location 
etc.).  This data was used to guide additional field work to assess areas of potential environmental concern (APECs).   

1. Introduction 

The Site is located on the north side of Ripplewood Road in Cambridge, Ontario, and includes a parcel of land located on the 
southeast-central portion of 105 Ripplewood Road (refer to Figure 1). The Site was historically developed with two (2) barns. An 
equipment barn was developed on the central portion of the Site in the 1960s and was demolished in the mid-2010s. A 
rectangular barn was developed on the north portion of the Site in the 1960s and was demolished in the 1980s. Ripplewood 
Road was previously leased for commercial purposes in the 1990s and currently, the Site is vacant with some northern portions 
utilized for agricultural cropland. Based on a review of historical aerial photographs, chain of title information, historical maps, 
and other records, the Site was first developed since 1798 for agricultural use. 

Refer to Table 1 for the Site identification information. 

Table 1: Site Identification Information 

http://www.exp.com/
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Municipal Address  105 Ripplewood Road, Cambridge, Ontario 

Current Land Use Agricultural 

Proposed Land Use Parkland 

Legal Description TBD 

Property Identification Number (PIN) TBD 

Approximate Universal Transverse Mercator (UTM) coordinates TBD 

Accuracy Estimate of UTM 10-15 m 

Site Area 0.64 hectares (1.57 acres) 

Property Owners, Owner Contact and Address Powerplay Equity Capital (BT) Inc. 

1681 Langstaff Road, Unit 1, Vaughan, Ontario 

Suraj Verma 

T: 416-987-5500 ext. 108 

E: surajv@treasurehill.com 

 

2. Potentially Contaminating Activities and Areas of Potential Environmental 
Concern 

2.1 Potentially Contaminating Activities 

A Draft Phase One ESA, in accordance with O.Reg.153/04, has been conducted by EXP in September 2021 for the Phase One 
Property. Several potentially contaminating activities (PCAs) were identified on-Site and within 250 m from the Phase One 
Property site boundaries. All PCAs that were identified within 250 m property are shown on Figure 2. Each PCA was further 
evaluated to determine if the activity may be contributing to an area of potential environmental concern (APEC) at the Phase 
One Property.   

The QP determined that select PCAs may contribute to an APEC for the property, while several PCAs were determined to not 
contribute to an APEC at the Phase One Property/Site due to various factors including, but not limited to, relative distance to 
the Phase One Property/Site, orientation to the Phase One Property/Site; degree and nature of PCA operations, potentially 
impacted media, etc.  Refer to Table 2 for the evaluation of the PCAs in the Phase One Study Area. 

Table 2: Potentially Contaminating Activities in the Phase One Study Area 

PCA 
Identifier 

Address 

Location 
of 

Activity 
(in 

location 
to Site)(1) 

Potentially 
Contaminating 
Activity (PCA)(2) 

Approximate timeline that PCA 
occurred 

Contributes to APEC (Yes or 
No)? 

Site 

1a 
105 

Ripplewood 
Road  

On‐Site 

PCA#52 - Storage, 
maintenance, 

fuelling and repair 
of equipment, 
vehicles, and 

The former equipment maintenance 
barn was located adjacent property.  
Based on records review, equipment 
repair and maintenance were carried 

out at the barn associated with 

Yes, based on the PCA occurring 
on-Site. 

mailto:surajv@treasurehill.com
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PCA 
Identifier 

Address 

Location 
of 

Activity 
(in 

location 
to Site)(1) 

Potentially 
Contaminating 
Activity (PCA)(2) 

Approximate timeline that PCA 
occurred 

Contributes to APEC (Yes or 
No)? 

material used to 
maintain 

transportation 
systems 

chemical storage and historic spill at 
north of the barn.   

 

 

1b 

PCA#58 – Waste 
Disposal and Waste 

Management, 
including thermal 

treatment, 
landfilling and 

transfer of waste, 
other than use of 

biosoils as soil 
conditioners 

Based on the visual observation in the 
previous reports, the housing keeping 

and chemical waste handing at the 
former equipment maintenance barn 

and surrounding areas were poor.  
Debris and garbage from the former 
equipment maintenance activities 

were buried or disposed around the 
barn. 

Yes, based on the PCA occurring 
on-Site. 

2a 

PCA“Other” – 
Historical 

contaminated 
stockpile  

Based on a reviewed 2018 Soil 
Remediation and Removal of Buried 

Debris report, stockpile SP1A was left 
on-Site and exceeded the 2011 Table 2 

SCS for VOCs.  Based on the most 
recent Phase One ESA visual 

observation, the stockpile has been 
removed.. 

Yes, based on the PCA occurring 
on-Site. 

2b 
PCA“Other” – 

Historical 
Exceedances. 

Based on a reviewed 2018 Soil 
Remediation and Removal of Buried 
Debris report, stockpile SP5 was left 

on-Site and exceeded the 2011 Table 2 
SCS for conductivity. Based on the 
most recent Phase One ESA visual 

observation, the stockpile has been 
removed. 

Yes, based on the PCA occurring 
on-Site. 

Surrounding Properties 

3 

105 
Ripplewood 

Road (Table 1 
RSC Parcel)  

West 
Adjacent 

PCA#28 – Gasoline 
and Associated 

Products Storage in 
Fixed Tanks. 

Based on reviewed environmental 
reports for the property, a fuel oil AST 
was located on the north side of the 

residential dwelling within the 
basement. In addition, a former 

underground storage tank (UST) was 
located west of the northeast corner 

of the former on-site residence. 

Phase Two ESA was conducted for 
the adjacent property.  Soil 

samples were retrieved from the 
former location of the UST.  The 

analytical results of the soil sample 
met Table 1 SCS.  The UST was 

assessed, and it is not considered 
to contribute the APEC to the Site. 

4 

105 
Ripplewood 

Road (Table 1 
RSC Parcel)  

South 
Adjacent 

PCA“Other” – 
Historical 

Exceedances. 

Based on a reviewed 2018 Soil 
Remediation and Removal of Buried 

Debris report, stockpiles SP1 exceeded 
the 2011 Table 1 SCS for PHCs F4 and 

had elevated laboratory detection 
limits of BTEX.  Based on the most 

recent Phase One ESA visual 
observation, the stockpile has been 

removed. 

Phase Two ESA was conducted for 
the adjacent property.  Soil 

samples were retrieved from the 
former location of the stockpile 

SP1 for PHCs.  The analytical 
results of the soil sample met 

Table 1 SCS.  The stockpile was 
adequately assessed, and it is not 
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PCA 
Identifier 

Address 

Location 
of 

Activity 
(in 

location 
to Site)(1) 

Potentially 
Contaminating 
Activity (PCA)(2) 

Approximate timeline that PCA 
occurred 

Contributes to APEC (Yes or 
No)? 

considered to contribute the APEC 
to the Site. 

5 

105 
Ripplewood 

Road (Table 1 
RSC Parcel)  

South 
Adjacent 

PCA“Other” – 
Historical 

Exceedances. 

Based on a reviewed 2018 Soil 
Remediation and Removal of Buried 

Debris report, stockpile SP2 exceeded 
the 2011 Table 1 SCS for PHCs F4 and 

had elevated laboratory detection 
limits of BTEX.  Based on the most 

recent Phase One ESA visual 
observation, the stockpile has been 

removed. 

Phase Two ESA was conducted for 
the adjacent property.  Soil 

samples were retrieved from the 
former location of the stockpile 

SP2 for PHCs.  The analytical 
results of the soil sample met 

Table 1 SCS.  The stockpile was 
adequately assessed, and it is not 
considered to contribute the APEC 

to the Site.. 

6 

105 
Ripplewood 

Road (Table 1 
RSC Parcel)  

North 
adjacent 

PCA“Other” – 
Historical 

Exceedances. 

Based on the Limited Soil Remediation 
by Premier (Premier, 2017b), limited 

soil remediation was conducted due to 
antimony and zinc exceedance in 

surficial soil in the previous 
environmental investigation in 2005.  

However, the procedure and 
confirmatory soil sampling program of 
the soil remediation did not meet the 

requirement of O.Reg. 153/04. 

Phase Two ESA was conducted for 
the adjacent property.  Soil 

samples were retrieved from the 
former location of the remediation 
for metals analysis.  The analytical 

results of the soil sample met 
Table 1 SCS.  As such, it is not 

considered to contribute the APEC 
to the Site. 

7 

105 
Ripplewood 

Road (Table 1 
RSC Parcel)  

Southwest 
Adjacent 

PCA“Other” – 
Historical 

Exceedances. 

Based on a reviewed 2005 Phase II ESA 
for the property, 1,4-dichlorobenzene, 
which had a concentration of 1.4 µg/L, 
exceeded the MOE Table 2 RPI SCS of 

1.0 µg/L in groundwater at BH5.  

No, based on the results of the 
investigation, discussions with a 
chlorinated solvent treatment 
specialist, and research, Naylor 
determined that the previously 

detected and current detection of 
1,4-dichlorobenzene were 

anomalies related to the materials 
used (WaterraTM inertial PCV D-25 

pumps). Resample in 2006 
concluded that 1,4-

dichlorobenzene was not detected 
in the sample.  

8 
65 

Ripplewood 
Road 

240 m 
West 

PCA#28 – Gasoline 
and Associated 

Products Storage in 
Fixed Tanks. 

Based on a reviewed 2005 Phase I ESA 
for the property, a furnace oil 

aboveground storage tank (AST) was 
located adjacent to the northeast 

corner of the Site residential dwelling. 
In addition, a fuel oil AST was 

identified to have been previously 
located in the basement of the 

residential dwelling.  

No, based on the 2017 Phase II 
ESA, soil and groundwater samples 

submitted for PHCs and BTEX in 
the vicinity of the former AST 

(BH506) satisfied the 2011 Table 1 
SCS.based on the separation 

distance. 
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PCA 
Identifier 

Address 

Location 
of 

Activity 
(in 

location 
to Site)(1) 

Potentially 
Contaminating 
Activity (PCA)(2) 

Approximate timeline that PCA 
occurred 

Contributes to APEC (Yes or 
No)? 

9 
65 

Ripplewood 
Road 

240 m 
West 

PCA“Other” – 
Historical 

Exceedances. 

Based on the Limited Soil Remediation 
by Premier (Premier, 2017b), limited 

soil remediation was conducted due to 
lead exceedance in surficial soil in the 
previous environmental investigation 
in 2005.  However, the procedure and 
confirmatory soil sampling program of 
the soil remediation did not meet the 

requirement of O.Reg. 153/04. 

No, based on the separation 
distance. 

(1)  Distances are approximately only.  Precise distances are not possible due to the age of some listings and the aggregation and/or loss of addresses. 
(2)  Potentially contaminating activity means a use or activity set out in Column A of Table 2 of Schedule D (O.Reg 153/04, as amended) that is occurring 

or had occurred in a phase one study area 

It is noted that a former stockpile SP4 was located at the Site, which was generated from the debris removal and soil remedial 
excavation.  Soil Samples were retrieved from SP4 for PHCs, BTEXs and metal analysis to confirm the environmental quality of 
SP4.  Based on the analytical results of the tested soil samples from SP4, the tested parameter met Table 2 SCS.  Based on the 
most recent Phase One ESA site visit, the stockpile SP4 was removed.  Therefore, the SP4 is not considered as PCA. 

2.2 Areas of Potential Environmental Concern  

Based on the evaluation of the PCAs located within the Phase One Study Area, areas of potential environmental concern 
(APECs) were identified, as presented in Figure 4, and summarized in Table 3 below. 

Table 3: Areas of Potential Environmental Concern (APECs) 

Area of Potential 
Environmental 
Concern (APEC) 

Location of APEC 
on Phase One 

Property 

Potentially 
Contaminating 
Activity (PCA)1 

Location of 
PCA (on-Site 
or off-Site) 

 

Contaminants of 
Potential 
Concern 

Media 
Potentially 
Impacted 

(Groundwater, 
soil and/or 
sediment) 

APEC 1a: Former 

Equipment 

Maintenance 

Activities 

(PCA Identifier 1a) 

Central and 
northwestern 

portion of the Site 

PCA#52 - Storage, 
maintenance, 

fuelling and repair of 
equipment, vehicles, 
and material used to 

maintain 
transportation 

systems 

On-Site 
PHC, BTEX, VOCs, 

metals 
Soil and 

Groundwater 

APEC 1b: Waste and 

Debris Disposal from 

Former Equipment 

Maintenance 

Activities at the Site 

(PCA Identifier 1b) 

Entire Site 

PCA#58 – Waste 
Disposal and Waste 

Management, 
including thermal 

treatment, 
landfilling and 

transfer of waste, 
other than use of 

On-Site 
PHC, BTEX, VOCs, 

metals 
Soil and 

Groundwater 
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Area of Potential 
Environmental 
Concern (APEC) 

Location of APEC 
on Phase One 

Property 

Potentially 
Contaminating 
Activity (PCA)1 

Location of 
PCA (on-Site 
or off-Site) 

 

Contaminants of 
Potential 
Concern 

Media 
Potentially 
Impacted 

(Groundwater, 
soil and/or 
sediment) 

biosoils as soil 
conditioners 

APEC 2a: Historical 

Stockpile 

Exceedances 

(PCA Identifier 2a) 

Northern portion of 
the Site 

PCA“Other” – 
Historical 

Exceedances 
On-Site VOCs Soil 

APEC 2b: Historical 

Stockpile 

Exceedances 

(PCA Identifier 2b) 

Southern portion of 
the Site 

PCA“Other” – 
Historical 

Exceedances 
On-Site EC Soil 

(1) Area of Potential Environmental Concern means the area on, in or under a phase one study area where one or more contaminants are potentially 
present, as determined through the PI ESA, including through (a) identification of post or present uses on, in or under the phase one property, and 
(b) identification of potentially contaminating activities. 

(2) Potentially contaminating activity means a use or activity set out in Column A of Table 2 of Schedule D (O.Reg.153/04, as amended) that is occurring 
or has occurred in a phase one Study area. 

(3) Distances are approximately only.  Precise distances are not possible due to the age of some listings and the aggregation and/or loss of addresses. 

 
It is noted that not all COPCs of APECs were assessed during the Site investigation due to various access impediments at the 
time of the Phase Two ESA and that full delineation has not been achieved in certain areas. EXP acknowledges that additional 
Site work is required in order to adequately address all the COPCs of identified APECs and compete the delineation of all the 
COCs. 

Refer to Figures 4 for the location of APECs on the Site. Boreholes/monitoring wells advanced on the Site to investigate the 
identified APECs are shown on Figures 5A and 5B. 

2.3 Underground Utilities 

The Site utilities and services were identified at the Site based on information provided in environmental records, relevant utility 
infrastructure observed during the Site reconnaissance. Given the Site is currently vacant, it is unknown where underground 
services were previously connected to the property. Based on previous reports, services formerly associated with the on-Site 
residence included hydro, fuel oil, phone, private water and septic. Potable water was obtained from water wells located on-
Site.  

Prior to the commencement of drilling activities, the location of underground utilities including but not limited to cable, 
telephone, natural gas, electrical lines, water, sewer and storm water conduits were marked out by public locating companies.   

Based on the Phase Two ESA, COCs were identified in the groundwater at the Site.  Although the Site is currently vacant, the 
presence of former subsurface structure and former underground utilities may significantly affect the migration or mobility of 
COCs in groundwater at the Site.  
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3. Physical Site Description 

3.1 Geological and Hydrogeological Conditions 

The Site is expected to consist of Wentworth Till (Pleistocene era) that predominantly consists of sandy silt to silt matrix. The till 
becomes finer grained to silty clay near Lake Erie, and highly calcareous, clast content moderate to low decreasing southward. 
The bedrock in the general area of the Site is part of a group belonging to the Guelph Formation consisting of sandstone, shale, 
dolostone and siltstone. Based on previous environmental investigations, a boulder or bedrock was encountered at MW503 at 
a depth of 15 metres below ground surface (mbgs). Surrounding well record data indicated bedrock was at approximately 30 
mbgs. 

According to the topographic map from Natural Resources of Canada (Toporama), the elevation of the Site is approximately 290 
m above sea level. A review of the topographic map indicated that Moffatt’s Creek is located approximately 1.1 km northwest 
of the Site and flows southeast, in the direction of the Grand River, located approximately 4.6 km west of the Site. In addition, 
an unnamed creek is located approximately 500 m southeast of the Site and flows south in the direction of the Grand River. 

Based on previous environmental reports for the Site, shallow groundwater was determined to flow in a southerly direction 
across the 105 Ripplewood Road property. Due to undulations and water bodies across the Site, groundwater flow direction was 
also measured in localized areas across the Site (shallow, intermediate and deep zones in the vicinity of the former equipment 
barn and the shallow zone in the vicinity of the auto wrecking facility). It is noted that the area in the vicinity of the former 
equipment barn is not included in the Site (refer to Figure 2). The following groundwater flow information was provided: 

• Shallow groundwater at the former equipment barn flows in a southerly direction, with some flowing east towards areas 

of lower topography; 

• Intermediate groundwater at the former equipment barn, also influenced by surface topography, flows to the south and 

east; 

• Deep overburden groundwater at the former equipment barn flows in an easterly direction; and 

• Shallow groundwater in the area north adjacent to the 105 Ripplewood Road property, in the vicinity of the auto wrecker, 

flows in an easterly direction towards a nearby wetland. 

Based on the review of available resources from the Ministry of Natural Resources and Forestry website on September 14th, 
2021, a woodland is located within the east portion of the Site. In addition, an evaluated wetland is located approximately 30 m 
east of the Site and a Natural Heritage System, based on the A Place to Grow: Growth plan for the Greater Golden Horseshoe, is 
located approximately 110 m east of the Site.   

3.1.1 Surface Material 

Topsoil, with thickness ranging from 152 to 203 mm, was encountered from the surface in all boreholes completed by EXP. 

3.1.2 Native Material 

The native soils generally consisted of silty sand till with trace clay to final depths of approximately 6.71 m bgs. Reworked or 
disturbed native soil was encountered at the surficial soil layer for entire Site.   

3.1.3 Bedrock 

Bedrock was not encountered at the borehole locations to the final depths drilled (i.e. 14.32 m bgs). The approximate depth to 
bedrock is 15 m bgs.     

In addition to the materials identified above, boreholes completed at the Site previously by other consultants identified the 
presence of “re-worked native fill” underlying the topsoil at various locations.  
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3.2 Hydrogeology 

As part of the Phase Two ESA completed by EXP, four (4) monitoring wells were advanced at the Site. The previous Phase Two 
ESAs completed at the Site included of the installation of thirty (30) monitoring wells across the Site (one of which has since been 
removed), all screened in native soils. Groundwater levels were measured between September 15, 2021, and October 4, 2021 A 
groundwater contour map is presented in Figures 6A-6C.       

Table 5:   Site Hydrogeology Characteristics.  

Location Observation 

Depth to Groundwater1 1.774 mbgs (BH/MW2-21) to 4.147 mbgs (BH2) 

Groundwater Elevation1 287.248 masl (MW609) to 291.823 masl (BH2) 

Direction of Shallow Groundwater Flow Southeasterly 

Direction of Intermediate Groundwater Flow Southeasterly 

Direction of Deep Groundwater Flow Southeasterly 

Horizontal Hydraulic Gradient (Shallow) 0.029 m/m (between BH/MW1-21 and BH/MW4-21) and 
0.023m/m (between MW608 and MW609) 

Horizontal Hydraulic Gradient (Deep) 0.024 m/m (between MW602 and MW604) and 0.039 
m/m (between MW603 andMW503) 

Vertical Hydraulic Gradient3 1.068 m/m in the downwards direction (between MW15 
and MW15D) 

Hydraulic Conductivity of Overburden (Shallow) 
2.7 x 10-8 m/s to 5.7 x 10-7 m/s 

3.3 x 10-7 m/s (geometric mean + 1 SD) 

Hydraulic Conductivity of Overburden (Deep) 
2.3 x 10-6 m/s to 2.9 x 10-6 m/s 

2.8 x 10-6 m/s (geometric mean + 1 SD) 
1 - Depth to groundwater reported for monitoring wells with screen intervals straddling the shallow water table. Groundwater elevations based on 
measurements obtained on September 16, 17, 20, and October 4, 2021. 
masl = meters above sea level 

3.3 Site Sensitivity 

The Site Sensitivity classification with respect to the conditions set out under Section 35, Section 41 and 43.1 of O.Reg.153/04 
were evaluated to determine if the Site is sensitive, as presented in Table 6. 

Table 6: Site Sensitivity 

Sensitivity Classification 
 Does Sensitivity 

Apply to Site? 

Section 35 applies if  (i) The full depth generic site condition standards in a non-potable 
groundwater condition 

No 

(ii) The stratified site condition standards in a non-potable groundwater 
condition 

No 

(iii) The property, and all other properties located, in whole or in part, 
within 250 metres of the boundaries of the property, are supplied by a 
municipal drinking water system 

No 
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Sensitivity Classification 
 Does Sensitivity 

Apply to Site? 

(iv) The record of site condition does not specify agricultural or other use as 
the type of property use 

Yes 

(v) The property is located in an area designated in the municipal official 
plan as a well-head protection area or other designation identified by the 
municipality for the protection of groundwater 

No 

(vi) The property or one of the properties in the phase one study area has a 
well used or intended for use as a source of water for human consumption 
or agriculture. 

Yes 

(vii) A person authorized by the owner of a property has given the clerk of 
the municipality a written notice of intention to apply the standards in 
preparing a record of site condition for the property; 

A. the single tier municipality has given written notice that it does not 
object to the application of the standards 

No 

Section 41 applies if (i) property is within an area of natural significance No 

(ii) property includes or is adjacent to an area of natural significance or part 
of such an area  

No 

(iii) property includes land that is within 30 m of an area of natural 
significance or part of such an area  

No 

(iv) soil at property has a pH value for surface soil less than 5 or greater than 
9 

No 

(v) soil at property has a pH value for sub-surface soil less than 5 or greater 
than 11 

No 

(vi) a qualified person is of the opinion that, given the characteristics of the 
property and the certifications the qualified person would be required to 
make in a record of site condition in relation to the property as specified in 
Schedule A, it is appropriate to apply this section to the property 

No 

Section 43.1 applies if (i) property is a shallow soil property No 

(ii) property includes all or part of a water body or is adjacent to a water 
body or includes land that is within 30 m of a water body 

No 

 

3.3.1 Excess Soil Importation 

Based on the reviewed information, it appears that fill material was encountered at the Site. As mentioned previously, boreholes 
completed at the Site historically by other consultants identified the presence of “re-worked native fill” underlying the topsoil at 
various locations.  No excess soil has been brought to the Site during the Phase Two ESA. 

3.4 Proposed Property Use 

It is understood that the Site is intended to be developed for parkland use.  
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4. Contaminants of Concern 

For assessment purposes, EXP selected the MECP (2011) Table 2: Full Depth Generic Site Condition Standards in a Potable Ground 
Water Condition for Residential/Parkland/Institutional Property Use and medium-fine textured soil was considered applicable 
for determining contaminants of concern (COCs), based on the rationale presented in Table 7. 

Table 7: Site specific Condition 

Description Site Specific Condition 

Section 35 Site Sensitivity Not Applicable 

Section 41 Site Sensitivity Not applicable 

• The soil at the Site has pH values between 5 and 11 for subsurface soil and between 5 
and 9 for surface soils. 

• The Site is not located within a Significant Area, and/or located adjacent to an area of 
natural significance/an environmentally sensitive area. 

Section 43.1 Site Sensitivity Not applicable 

• The Site is not considered a shallow soil property, based on the recovered soil cores, 
which indicated that more than two-thirds of the Site has an overburden thickness in 
excess of 2 m. 

• The Site is located within 30 m of a surface water body; the nearest surface water 
body, Humber River, flows through the western portion of the Site. 

Ground Water Potable 

• The Site is not serviced by a municipal water distribution system. It is noted however 
that there are potable wells located within a 250 m radius of the Site and as such, the 
Site is considered to be in a potable groundwater condition. 

Land Use Parkland 

• The proposed future use of the Site is parkland use. 

Soil Texture Medium-fine textured 

• The predominant texture of soils at the Site is considered to be medium-fine textured, 
based on soil characteristics identified in the borehole logs and 75 micron sieve. 

 

Soil and groundwater analytical results are presented on plan view on Figures 7 through 16.  Cross section figures showing 
analytical results for COCs are provided in Figures 17A through 20J. 

4.1 Soil COCs 

A chemical constituent was selected as a COC if it was detected in soil obtained from the Site at a concentration in excess of the 
applicable Table 2 SCS. 

Analytical results of soil samples collected on the Site are presented for soil in a plan view on Figures 7 to 12. 

Soil samples were submitted for the analysis of PHCs, BTEX, VOCs, PAHs, Metals (including hydride-forming metals), CN-, B-HWS, 
Cr VI, Hg, EC, and SAR.  The following parameters exceeded their respective Table 2 SCS and were identified as COCs in soil: 
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Volatiles Organic Compounds (VOCs) 

• TCE 
 

Metals and As, Sb, Se 

• Zinc 

 

Other Regulated Parameters 

• Cyanide 
 

All remaining parameters for PHCs, BTEX, VOCs, PAHs, Metals (including hydride-forming metals), CN-, B-HWS, Cr VI, Hg, EC, and 
SAR in soil samples were either non-detected or detected below their applicable MECP (2011) Table 2 SCS. 

Zinc and cyanide exceedances were identified during the confirmatory sampling program of the Soil Remediation and Removal 
of Buried Debris by Premier in 2018.  The zinc and cyanide impacted soil was removed from the Site. Therefore, they were not 
retained as COCs.  The details of the soil remediation is discussed below, in Section 4.1.1.   

4.1.1 Remedial Excavation and Confirmatory Sampling  

In 2017, Premier conducted test pit program and soil testing at the Site.  Based on the analytical results of the soil samples, PHC 
F2 to F4 in one of the soil samples (TP17-05) exceeded Table 1 SCS.  At this time, the Site was not separated from the area of 
natural significance (i.e., wetland 40 m east of Site) at the time of the test pit program; therefore, Table 1 SCS was applied at the 
Site. Consequently, Premier conducted soil remediation and removal of buried debris at the Site in 2018. It is noted PHC F2 to 
F4 concentrations of soil sample TP17-05 met the Table 2 SCS.   

During the remedial excavation, debris were uncovered (i.e. general household garbage, two empty above-ground storage tanks 
with volume of 1,041 L to 1,893 L, several empty steel drums, two empty pails of concrete curing and asphalt fragments, tires, 
used car batteries and few empty motor oil containers etc.). The final area of excavation was approximately 750 m2, and extend 
to depth of 2.0 m.  176.6 tonnes of impacted soil was removed and disposed to licensed facility. 287.36 tonnes of mixed debris, 
28 tri-axel truck loads of concrete, 2 tri-axel truck loads of tires, and 1 tri-axel truck load of scrap metals were removed to 
recycling facilities.   

Confirmatory soil samples were retrieved from the floor and sidewall of the excavation.  5 floor and 1 wall confirmatory soil 
samples were retrieved for Metals (including hydride-forming metals), CN-, B-HWS, Cr VI, Hg, EC, and SAR analysis. 9 floor and 7 
wall confirmatory soil samples were retrieved for PHCs/BTEX analysis.  5 floor and 3 wall confirmatory soil samples were retrieved 
PAHs analysis.  Based on the analytical results of the initial round of confirmatory soil samples, one of the confirmatory soil 
samples (AST-South) exceeded the Table 2 SCS for zinc and cyanide.  Consequently, further excavation was conducted and 
another confirmatory soil samples (AST-South-2) was retrieved at the former location of AST-South.  The analytical results of the 
AST-South-2 met Table 2 SCS. 

As the sampling frequency and distribution of the confirmatory soil samples by Premier did not fulfill the requirement of 
O.Reg. 153/04, EXP conducted additional soil sampling program at the extent of the remedial excavation.  The analytical results 
of the tested parameters in the additional confirmatory soil samples (FL901, FL902, FL903, FL904, FL905, WL901, WL902, 
WL903, WL904, WL905, WL906, WL907, WL908, WL909) met the Table 2 SCS.  

Based on the soil remediation by Premier and the additional confirmatory soil sampling program by EXP, the zinc and cyanide 
impacted soil was removed from the Site.  Therefore, zinc and cyanide were not considered COCs in the Phase Two ESA.  
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4.2 Groundwater COCs 

A chemical constituent was selected as a COC if it was detected in groundwater obtained from the Site at a concentration in 
excess of the applicable Table 2 SCS. 

Analytical results of groundwater samples collected within the Site are presented for groundwater in view plan are on Figures 
13 to 16. 

Groundwater samples were submitted for the analysis of PHCs, BTEX, VOCs, Metals, (including hydride-forming metals), cyanide, 
Cr VI, mercury, Sodium and Chloride.  The maximum concentrations of the following parameters exceeded their respective Table 
2 SCS and were identified as COCs in groundwater: 

Petroleum Hydrocarbons (PHCs) 

• PHC F1 
 

Volatiles Organic Compounds (VOCs) 

• TCE 
 

Metals and As, Sb, Se 

• Barium 

It should be noted that the Reportable Detection Limits (RDL) of Ethylene Dibromide in MW202 and MW401 exceed Table 2 SCS.  
In addition, the RDL of Bromomethane in sample MW202 exceed Table 2 SCS.  Based on the review of the analytical results, 
Ethylene Dibromide and Bromoethane were not detected all the groundwater samples within the Site throughout the years.  
The RDL was raised in MW202 and MW401 due to dilution of the samples in the laboratory.  In addition, the elevated RDLs of 
Ethylene Dibromide and Bromoethane were not considered as COCs. 

All remaining parameters for PHCs, BTEX, VOCs, Metals, As, Sb, Se, CN-, Cr VI, Hg, Sodium and Chloride in groundwater samples 
were either non-detected or detected below their applicable MECP (2011) Table 2 SCS. 

4.2.1 In-Situ Groundwater Remediation  

Due to TCE and PHC F1 exceedance in groundwater was identified, Premier conducted in-situ groundwater remediation between 
2017 and 2018.  The scope of groundwater remediation consisted of chemical injection, and the chemical injection was separated 
to two stages.  The first stage of chemical injection was conducted in September 2017.  BOS100®, a granulated activated carbon 
product consisting of food grade carbon impregnated with metallic iron, and mixed with water to create slurry to permit inject 
into the subsurface.  This project is specially designed to trap and treat TCE.  6 to 9% BOS100® were injected at forty-two (42) 
locations in grid pattern in vicinity of BH2, MW202, MW503, MW612, and MW613.  The second stage of chemical injection was 
conducted in July 2018.  EHC®, a micro-scale zero valent iron (ZVI) particles bound with food grade carbon.  This product is 
specially designed to treat TCE as well as pesticides, chlorofluorocarbons, and nitrate compounds.  10% EHC® were injected at 
twelves (12) locations in two areas (in vicinity of MW401, MW609, and MW701. 

The VOCs analytical results of groundwater samples collected within the Site in pre-remediation and post-remediation are 
presented in view plan are on Figures 15A and 15B, respectively. 

4.2.2  Shallow Groundwater Considerations 

Due to the shallow groundwater level at the site (less than 2 m bgs), the Site is considered as shallow groundwater condition.  
As such, COPCs in groundwater that were considered sufficiently volatile (Henry’s Law constants greater than 1.0E-05 atm-
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m3/mol and/or a vapour pressure greater than 1 Torr (MECP, 2019)) were also screened against the Table 6 SCS (applicable to 
sites with shallow groundwater).   

With the exception of TCE, additional BTEX and volatile groundwater parameters were identified as COCs at the Site based on 
screening against the Table 6 SCS. 

The following parameters in groundwater had maximum detected concentrations in excess of the Table 6 SCS: 

• Cis-1,2-DCE 

Future Increase of Vinyl Chloride (VC) from Parent Compound Degradation 

• Although elevated RDL of VC in groundwater also exceeded the Table 6 SCS, it was retained as a COC based on the 
potential future increase in VC resulting from continued parent compound dechlorination degradation.  Following the “10% 
rule” as discussed in the MECP (2011c), a maximum theoretical vinyl chloride concentration of 519.9 µg/L was calculated.  
This theoretical maximum concentration was used for the purpose of the risk analysis rather than the measured maximum 
vinyl chloride concentration.  As a result, this parameter will be retained as a COC for further evaluation in the RA. 

All parameters noted above are retained as COCs for assessment in the RA. 

Elevated Reported Laboratory Detection Limits 

The following volatile groundwater parameters’ RDLs exceeded the Table 6 SCS (considered suitable for assessment of sites with 
a shallow water table), but will not be carried forward as COCs in the RA: 

• Benzene; 

• Bromoform; 

• Bromomethane; 

• Carbon tetrachloride; 

• 1,4-Dichlorobenzene; 

• 1,2-Dichloroethane; 

• 1,1-DCE; 

• Trans-1,2-DCE; 

• 1,2-Dichloropropane; 

• Ethylene dibromide;  

• Hexane; 

• Methylene chloride; 

• 1,1,2,2-Tetrachloroethane; 

• PCE; 

• 1,1,2-Trichloroethane; and, 

It is noted that all the above listed parameters had laboratory RDLs that were raised due to elevated concentrations of target 
analytes, resulting in the dilution of the sample at the laboratory.  As a result, RDLs were elevated above the Table 6 SCS. 
However, based on a review of the PCAs, APECs and pCOCs identified at Site, and laboratory CoAs, these parameters will not 
be retained as a COC for the Site for the following three (3) reasons:  

1. All RDL exceedances of the above VOCs were isolated within a total of eight (8) groundwater samples at MW201, 
MW202, MW401, MW612, MW614, MW615, MW616, and MW702, collected at screen depths of 2.78 – 5.83 mbgs, 5.33 – 
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8.38 mbgs, 4.57 – 7.62 mbgs, 4.58 – 6.10 mbgs, 6.28 – 7.80 mbgs, 6.10 – 7.62 mbgs, 6.10 – 7.62 mbgs, and 4.71 – 7.76 mbgs, 
respectively, from the overburden groundwater. It is noted MW201 is a pre-remediation sample which underwent 
confirmatory sampling post-remediation through MW612, an adjacent monitoring well. Upon review of the relevant 
laboratory CoAs (No. B835752, B8A8325, B8T0395, B9B3549, C1Q9471, 20W684195), it was identified that the RDLs of the 
select VOCs were increased due to sample dilution at the time of analysis. The samples were diluted to keep target 
compounds in the calibration range of the instrument and avoid contaminating the Purge and Trap system. The RDL has 
been corrected for the dilution factor used. 

2. It is noted that the above VOCs and benzene have not been detected above the RDL in any other soil or groundwater 
samples collected from Site. In total, forty-seven (47) soil samples were analyzed for VOCs, and hundred sixteen (116) 
groundwater samples and five (5) field duplicate samples were analyzed for VOCs.  

3. No RDL exceedances were found in all subsequent confirmatory sampling events since the previous RDL exceedances 
at all locations, as outlined in the following: two confirmatory samples collected at MW612 (adjacent to MW201) on 
September 2021 and March 2022 since the previous RDL exceedances at MW201 and MW612 on September, 2016 and 
October, 2018, respectively; two confirmatory samples collected at MW202 on September 17, 2021 and March 7, 2022 since 
several RDL exceedances from February 2018 to November 2020; two confirmatory samples and one field duplicate 
collected at MW401 on September 16, 2021, March 8, 2022 since the previous RDL exceedance on November 2020; one 
confirmatory sample collected at MW614 on March 16, 2022 since the previous RDL exceedance on September 2021; two 
confirmatory samples collected at MW615 on September 20, 2021 and March 7, 2022 from the previous RDL exceedance 
on November 2020; one confirmatory sample and its field duplicate collected at MW616 on March 7, 2022 since the previous 
RDL exceedance on September 2021; and, one confirmatory sampling and its field duplicate collected at MW702 on March 
9, 2022 since the previous RDL exceedance on November 2020.  

As such, the select VOCs listed above will not be retained as a COC for further evaluation in the RA.  

4.3 Soil and Groundwater Delineation 

Soil samples were submitted for the analysis of PHCs, BTEX, VOCs, PAHs, Metals (including hydride-forming metals), CN-, B-
HWS, Cr VI, Hg, EC, and SAR.  The TCE exceeded their respective Table 2 SCS and was identified as COCs in soil: 

Table 8: Delineation of Soil Impacts 

Parameter 
Group and 

Media 

Contaminants 
associated with 

each group 

Maximum 
Concentration 
and Sample ID 

Distribution 
What is known about the 

impacted area 

Associated 
Figures 

VOCs (Soil) TCE 
0.67 ug/g 

MW503 SS8 

Central 
portion of 
the Site 

The TCE impacts in soil was 
identified in the soil sample 
MW503SS8 at depths of 5.3 
mbgs to 6.1 mbgs.  Based on the 
vertical delineation sample 
(MW503SS14), it extended to 
depth of 9.9 mbgs. 

8, 17C, 19C 

 

Groundwater samples were submitted for the analysis of PHCs, BTEX, VOCs, Metals (including hydride-forming metals), CN-, Cr 
VI, Hg, Sodium and Chloride. Some parameters were measured above the Table 2 SCS, and the following COCs were identified: 

Table 9: Delineation of Groundwater Impacts 
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Parameter 
Group and 

Media 

Contaminants 
associated 
with each 

group 

Maximum 
Concentration 
and Sample ID 

Distribution 
What is known about the 

impacted area 

Associated 
Figures 

PHC 

(Groundwater)  
PHC F1 

1900 ug/L  

MW614 

Central 
portion of the 
Site 

The PHC F1 impacts in 
groundwater was identified in the 
location of MW614 at depth of 
6.28 mbgs to 7.8 mbgs.  The 
horizontal delineation on north 
and east direction was not 
achieved.  The vertical delineation 
is achieved, and the COC was 
extended to depth of 13.72 mbgs 
based on MW613. 

14, 17I, 19I  

VOCs 

(Groundwater) 
TCE 

7400 ug/L 

MW201 

Majority of 
the Site 
(West half of 
the site) 

The TCE impacts in groundwater are 
distributed on the central portion of 
the site as shown on Figure 14.  
Exceedances of TCE were identified at 
eleven (11) monitoring well locations 
(MW201, MW202, MW609, MW612, 
MW614, MW615, MW616, MW701, 
MW702, MW704, MW800) collected 
at screen depths between 1.52 and 

8.59 mbgs.  The horizontal 
delineation is achieved, and the 
extent of the impacted soil is 
shown in Figure 15.  The vertical 
delineation is achieved, and the 
COC was extended to depth of 
12.81 mbgs based on MW503. 

15, 17J, 18J, 
19J, and 20J   

Metals 

(Groundwater) 
Barium 

1700 ug/L 

MW503 

Central 
portion of the 
Site 

The barium impacts in 
groundwater was identified in the 
location of MW503 at depth of 
12.81 mbgs to 14.33 mbgs. The 
horizontal delineation is achieved, 
and the extent of the impacted 
soil is shown in Figure 14.  The 
vertical delineation is achieved, 
and the COC was extended to 
depth of 12.81 mbgs based on 
MW503. 

16, 17K, 19K 

 

Analytical results for COCs in identified soil and groundwater samples collected on the Site are presented for soil in plan view 
on Figures 7 to 14 and cross-sectional distribution of all impacts in soil and groundwater are on Figures 15 to 20. 
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4.4 Contaminant Fate and Transport 

Table 10 summarizes each area of contamination (AOC). 

Table 10: AOC Summary Table  

Area of 
Contamina

tion and 
Location 

COCs in 
excess 

of Table 
2 SCS 

Medium 
Description 

of Area 
Migration of 

Contaminants 

Influence of 
Climatic or 

Meteorological 
Conditions 

 
Vapour Intrusion 

Pathway 
Considerations* 

A 
  

TCE Soil Central 
portion of 
the Site 

Given that soil is 
immobile, no significant 
migration of the soil 
contamination is 
anticipated.  Migration 
of contaminants in soil 
via leaching of 
contamination to 
groundwater is a 
possible migration 
pathway however as no 
groundwater 
exceedances were 
identified on-site, this 
migration pathway is not 
anticipated to be 
significant.   
 

Given the fine soil 
and low hydraulic 
conductivity at the 
site, surface 
infiltration would be 
limited in extent.  
Therefore, climatic 
and meteorological 
conditions at the site 
are not expected to 
have a significant 
influence on the 
contaminants or 
contaminant 
migration. 

 
No existing structure is 
location at the Site.  In 
addition, parkland 
without a structure is 
being proposed at the 
Site.  Therefore, there is 
no risk of vapour 
intrusion 

B 

PHC F1 Groundwater  Central 
portion of 
the Site 

Groundwater impacts 
are expected to be 
migrating with 
groundwater flow. Given 
the depth of the 
groundwater impact, 
existing and potential 
future underground 
utility conduits may act 
as a preferential 
pathway for the 
migration of the 
groundwater impact.   

Given the fine soil 
and low hydraulic 
conductivity at the 
site, surface 
infiltration would be 
limited in extent.  
Therefore, climatic 
and meteorological 
conditions at the site 
are not expected to 
have a significant 
influence on the 
contaminants or 
contaminant 
migration 

No existing structure is 
location at the Site.  In 
addition, parkland 
without a structure is 
being proposed at the 
Site.  Therefore, there is 
no risk of vapour 
intrusion 

C 

Barium Groundwater  Central 
portion of 
the Site 

Groundwater impacts 
are expected to be 
migrating with 
groundwater flow. Given 
the depth of the 
groundwater impact, 
existing and potential 
future underground 
utility conduits may act 
as a preferential 
pathway for the 

Given the fine soil 
and low hydraulic 
conductivity at the 
site, surface 
infiltration would be 
limited in extent.  
Therefore, climatic 
and meteorological 
conditions at the site 
are not expected to 
have a significant 

The metal impacted in 
groundwater is not 
considered sufficiently 
volatile to pose a risk to 
receptors via vapour 
intrusion.  In addition, 
parkland without 
astructure is being 
proposed at the Site.  
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Area of 
Contamina

tion and 
Location 

COCs in 
excess 

of Table 
2 SCS 

Medium 
Description 

of Area 
Migration of 

Contaminants 

Influence of 
Climatic or 

Meteorological 
Conditions 

 
Vapour Intrusion 

Pathway 
Considerations* 

migration of the 
groundwater impact.   

influence on the 
contaminants or 
contaminant 
migration 

Therefore, there is no 
risk of vapour intrusion. 

D  

TCE Groundwater  Central 
portion of 
the Site, 
north of the 
former 
equipment 
barn. 

Groundwater impacts 
are expected to be 
migrating with 
groundwater flow. Given 
the depth of the 
groundwater impact, 
existing and potential 
future underground 
utility conduits may act 
as a preferential 
pathway for the 
migration of the 
groundwater impact.   

The climatic and 
meteorological 
conditions at the site 
are anticipated to 
have insignificant 
influence on 
distribution and 
migration of 
contaminants. 
However, it is noted 
that seasonal 
fluctuations in 
groundwater due to 
cyclical increases 
and decreases in 
precipitation can 
affect groundwater 
recharge.   

No existing structure is 
location at the Site.  In 
addition, parkland 
without a structure is 
being proposed at the 
Site.  Therefore, there is 
no risk of vapour 
intrusion 

 

5 Exposure Pathways 

5.1 Human Health Receptors and Exposure Pathways 

The selection of human receptors is based on the future parkland use of the site.  Therefore, the receptors chosen for analysis 
are those standard receptors found at parkland properties and includes: property visitors (all ages), property trespassers (child 
and adult). 
 
Maintenance of the future parkland may be required. In addition, as the Site will undergo redevelopment, subsurface 
(construction/utility) workers and long-term outdoor (maintenance) workers are also considered possible receptors from 
maintenance activities such as landscaping, ongoing construction and utility upgrades in the park. Though buildings are not 
expected to be developed, the indoor worker and site visitor were included as a receptor under hypothetical indoor park 
facilities, following a conservative approach. 

Based on the soil and groundwater COCs identified at the site, possible routes of exposure for human receptors include the 
following: 

• Inhalation and vapour dermal contact exposure to volatile COCs released to outdoor air from soil and 

groundwater for property visitors (recreational and trespassers), outdoor maintenance workers, and 

construction/subsurface utility workers;  

• Inhalation and vapour dermal contact exposure to volatile COCs released to indoor air from soil and groundwater 

for visitors (recreational and trespasser), and indoor workers;  
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• Inhalation of soil/dust particles blown off-site during high intensity soil works/development for visitors 

(recreational and trespassers), outdoor maintenance workers, and construction/subsurface utility workers;  

• Direct exposure to groundwater through dermal contact and incidental ingestion by site visitors (recreational and 

trespassers), outdoor maintenance workers, and construction/subsurface utility workers; and, 

The Site is bound by agricultural land to the west, Ripplewood Road and residential/vacant/commercial lands to the south, 
residential/vacant land to the east, and Old Beverly Road and commercial/vacant land to the north. As such, off-site human 
receptors consist of the same receptors found on-site, with the addition of off-Site residents. Relevant off-site pathways 
include the following: 

• Inhalation and vapour dermal contact exposure to volatile COCs released to outdoor air from groundwater for 

property residents, visitors (recreational and trespassers), outdoor maintenance workers, and 

construction/subsurface utility workers;  

• Inhalation and vapour dermal contact exposure to volatile COCs released to indoor air from groundwater for 

residents, visitors (recreational and trespasser), and indoor workers;  

• Inhalation of soil/dust particles blown off-site during high intensity soil works/development for residents, visitors 

(recreational and trespassers), outdoor maintenance workers, and construction/subsurface utility workers;  

• Direct exposure to groundwater through dermal contact and incidental ingestion by construction/subsurface 

utility workers 

• Indirect contact to COCs via dermal contact and incidental ingestion with surface water (recreational visitors and 

trespassers). 

The potential exposure routes for human receptors in pre-remediation, post-remediation stages with and without RMM are 

summarized in Figure 21A to 21C, respectively.    

5.2 Ecological Receptors and Exposure Pathways 

The selection of ecological receptors takes into consideration the location of the Site in an urban area and the presence of Lake 
Ontario, located near to the RA property.  Relevant on-site receptors, as illustrated in the ECSM (Figure 22A and 22C) consist of 
terrestrial VECs such as plants, soil invertebrates, mammals and birds.   
 
On-site exposure routes include the following: 

• Direct exposure to soil and groundwater COCs through root uptake (plants);  

• Direct exposure to soil COCs through dermal contact, incidental ingestion, and/or particulate inhalation (soil 

invertebrates and terrestrial wildlife); 

• Ingestion of impacted food/prey by soil invertebrates and terrestrial mammals and birds; 

• Indirect exposure to volatile COCs released from soil and groundwater to outdoor air through atmospheric deposition 

(plants); and, 

• Indirect exposure to volatile COCs released from soil and groundwater to outdoor air through inhalation and dermal 

contact (soil invertebrates and terrestrial wildlife). 

 
Off-site ecological receptors consist of the same terrestrial receptors found on-site. Furthermore, the MECP evaluates 
exposure to aquatic receptors at properties within 5 km of a surface water body. Given that the nearest downgradient surface 
water feature is an unnamed creek 500 m southeast of the Site , aquatic receptors are also considered. Relevant exposure 
pathways for off-site aquatic receptors include aquatic plants, aquatic invertebrates, aquatic birds and mammals, amphibians 
and fish. Off-site exposure routes include the following: 
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• Direct exposure to soil COCs through particulate inhalation (terrestrial birds and mammals); 

• Indirect exposure to volatile COCs released from soil and groundwater to outdoor air through atmospheric deposition 

(plants); 

• Indirect exposure to volatile COCs released from soil and groundwater to outdoor air through inhalation and dermal 

contact (soil invertebrates and terrestrial wildlife); 

• Direct exposure to groundwater COCs through root uptake (terrestrial plants); 

• Direct exposure to surface water through root uptake (aquatic plants); 

• Direct exposure to surface water through dermal contact and ingestion (terrestrial birds and mammals, aquatic 

invertebrates, aquatic birds and mammals, amphibians and fish); 

• Indirect exposure through ingestion of impacted plant and animal tissue by terrestrial birds and mammals, aquatic 

invertebrates, aquatic birds and mammals, amphibians and fish; and, 

• Direct exposure to surface water through gill intake (aquatic invertebrates, amphibians and fish). 

The potential exposure routes for ecological receptors in pre-remediation, post-remediation stages with and without RMM are 
summarized in Figure 21A to 21C, respectively.    

 

 


