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Legal Notification 

This report was prepared by EXP Services Inc. for the account of McCormick Park Developments Incorporated.  

Any use which a third party makes of this report, 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 project. 
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Executive Summary 

EXP Services Inc. (EXP) was retained by McCormick Park Developments Incorporated to complete a Phase Two Environmental 

Site Assessment (ESA) of the property located at 266 and 268 Carruthers Avenue in Ottawa, Ontario hereinafter referred to 

as the 'Phase Two property'. The objective of the Phase Two ESA investigation was to assess the quality of the soil conditions 

within the area of potential environmental concern (APEC) identified in a Phase One ESA prepared by EXP.  

EXP understands that the most recent use of the Phase Two property is residential, and that the proposed future use is also 

residential.  Therefore, as per the amendments to Ontario Regulation 153/04 that came into effect on December 4, 2019, a 

Record of Site Condition (RSC) is not required.  

The Phase Two property has the municipal address of 266 and 268 Carruthers Avenue and is located within a residential 

neighbourhood on the west side of Carruthers Avenue, approximately 40 m north of Armstrong Street.  The Phase Two 

property is L-shape and has an area of 0.04 hectares. 

The Phase Two property has the property identification numbers (PIN) 04094-0152 and PIN 04094-0339. The legal description 

of the Phase Two property is Part Lot 6 and 7 Plan 83 on CR574373 and Part 1 on Plan 4R33847; City of Ottawa. 

Based on a review of historical aerial photographs, historical maps, and other records, it appears that the Phase Two property 

was first developed for residential use between 1902 and 1912.  The existing residence at 266 Carruthers Avenue appears to 

have been present on the Phase Two property since it was first developed. The property at 268 Carruthers Avenue was vacant, 

as the former building was demolished in May 2022. 

Topographically, the Phase Two property is relatively flat.  The surrounding area has a slight slope down towards the north.  

Regional groundwater flow direction is inferred to be in a northerly direction towards the Ottawa River, approximately 1 km 

to the north. Based on previous investigations in the area, the groundwater flow direction on the Phase Two property is to 

the northwest. There are no areas of natural or scientific interest (ANSI) within the Phase One study area. 

EXP prepared a report entitled Phase One Environmental Site Assessment, 266 Carruthers Avenue, Ottawa, Ontario dated 

June 7, 2022. Based on the results of the Phase One ESA, EXP identified one APEC.  

Table EX.1: Areas of Potential Environmental Concern 

Area of Potential 

Environmental 

Concern (APEC) 

Location of APEC on 

Phase One Property 

Potentially 

Contaminating Activity 

(PCA) 

Location of 

PCA (On-Site 

or  

Off-Site) 

Contaminants of 

Potential 

Concern 

Media Potentially 

Impacted 

(Groundwater, Soil 

and/or Sediment) 

APEC #1 
Entire Phase Two 

property 

PCA#30 – Imported Fill 

Material of 

Unknown Quality 

On-Site 

petroleum 

hydrocarbons 

(PHC), volatile 

organic 

compounds 

(VOC), polycyclic 

aromatic 

hydrocarbons 

(PAH), metals 

Soil 

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

• Drilling six boreholes on the subject property;   

• Submitting soil samples for laboratory analysis PHC, VOC, PAH and metals; 

• Comparing the results of the soil chemical analyses to applicable criteria, as set out by the Ontario Ministry of the 

Environment, Conservation and Parks (MECP); 
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• Conducting an elevation survey of three boreholes; and, 

• Preparing a report summarizing the results of the assessment activities.  

Based on the Phase Two ESA results, the following summary is provided: 

• The Phase Two ESA consisted of advancing a total of six (6) boreholes to investigate the quality of fill on the property 

which was identified in this Phase One and Two ESA.  Two monitoring wells were installed on the Phase Two 

property.  A worst-case sample of the fill material from four of the boreholes was submitted for laboratory analysis 

of PHCs, VOC, PAH, and/or metals.  A groundwater sample was collected from MW-6 and submitted for laboratory 

analysis of PHC and VOC. 

• A 75 mm to 350 mm layer of granular fill was observed at the ground surface of several boreholes.  Soil at the Phase 

Two property prior to remediation generally consisted of sand and gravel fill material. The fill layer ranged in 

thickness from 0.4 to 1.6 m and was encountered in all boreholes. Limestone bedrock was present underlying the 

fill material. No native soil was present at the Phase Two property. 

• Groundwater was encountered at depths ranging from 1.70 m in BH-1 to 3.10 m in BH-3 in August 2022. The 

groundwater flow direction could not be calculated since there were only two water levels available on the Phase 

Two property in August 2022. 

• Three (3) soil samples, plus one blind duplicate, were submitted for the chemical analysis of PHC, VOC, PH, and 

metals, from the 266 Carruthers Avenue parcel and one soil sample was submitted for the chemical analysis of PHC 

and BTEX from the 268 Carruthers Avenue parcel.  The concentrations of PHC and BTEX measured in the analysed 

soil samples were less than MECP 2011 Table 7 SCS, as shown in Table 1 in Appendix B, with the exception of PHC 

F3 and F4 in the soil sample collected from BH-2 SS2 at a depth of 0.15 to 0.75 m and cadmium, lead, mercury and 

zinc in all three soil samples.  Based on these results, the fill on the property is considered to be impacted. 

• The concentrations of VOC and PHC in the analyzed groundwater sample were less than the 2011 MECP Table 7 SCS.  

The Qualified Person can confirm that the Phase Two Environmental Site Assessment was conducted per the requirements 

of Ontario Regulation 153/04, as amended, and in accordance with generally accepted professional practices. 

This executive summary is a brief synopsis of the report and should not be read in lieu of reading the report in its entirety. 
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1.0 Introduction 

EXP Services Inc. (EXP) was retained by McCormick Park Developments Incorporated to complete a Phase Two Environmental 

Site Assessment (ESA) of the property located at 266 and 268 Carruthers Avenue in Ottawa, Ontario hereinafter referred to 

as the 'Phase Two property'. The objective of the Phase Two ESA investigation was to assess the quality of the soil conditions 

within the areas of potential environmental concern (APEC) identified in a Phase One ESA prepared by EXP.  

The most recent use of the property is residential, and the proposed future use is also residential. Therefore, as per Ontario 

Regulation 153/04, a Record of Site Condition (RSC) is not required.  

This report has been prepared in accordance with the Phase Two ESA standard as defined by Ontario Regulation 153/04 (as 

amended), 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 7 of this report.     

Matthew Zammit, P. Eng. conducted the field assessment work and Mark McCalla, P. Geo, was the report author for this 

project and is a Qualified Person, as defined by Ontario Regulation 153/04. Leah Wells, P.Eng. reviewed the report.  

1.1 Site Description 

The Phase Two property has the municipal address of 266 and 268 Carruthers Avenue.  The Phase Two property is located 

within a residential neighbourhood on the west side of Carruthers Avenue, approximately 40 m north of Armstrong Street. 

The Phase Two property is L-shaped and has an area of 0.04 hectares. A Site Location Plan is provided as Figure 1 in Appendix 

B. 

The Phase Two property has the property identification numbers (PIN) 04094-0152 and PIN 04094-0339. The legal description 

of the Phase Two property is Part Lot 6 and 7 Plan 83 on CR574373 and Part 1 on Plan 4R33847; City of Ottawa. 

Topographically, the Phase Two property is relatively flat.  The surrounding area has a slight slope down towards the north.  

Regional groundwater flow direction is inferred to be in a northerly direction towards the Ottawa River, found approximately 

1 km to the north. 

The approximate Universal Transverse Mercator (UTM) coordinates for the Phase Two property centroid is NAD83, Zone 18T, 

443058 m E, 5028006 m N. The UTM coordinates were based on an estimate derived using Google Earth™.  The accuracy of 
the centroid is estimated to range from 5 to 50 m.  

1.2 Property Ownership 

The Site is owned by McCormick Park Developments Incorporated. Authorization to proceed with this investigation was 

provided by Mr. Joey Theberge on behalf of McCormick Park Developments Inc. Contact information for Mr. Theberge is P.O. 

Box 74155, Ottawa, ON, Ontario, K0A 1L0. 

1.3 Current and Proposed Future Use 

The Phase Two property is currently occupied by a two-storey residence with a full basement. A paved driveway and detached 

single-car garage are present on the property. The south part of the Phase Two property is vacant.  The proposed future land 

use is residential. 

1.4 Applicable Site Condition Standards 

Analytical results obtained for soil and groundwater samples were compared to Site Condition Standards (SCS) established 

under subsection 169.4(1) of the Environmental Protection Act, and presented in the document entitled Soil, Ground Water 
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and Sediment Standards for Use Under Part XV.1 of the Environmental Protection Act, 2011. This document provides 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.  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).   

Table 1 to 9 SCS 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 (bedrock encountered at depths of 2 metres 

or less across one-third or more of the site) 

• Table 7 – applicable to sites with non-potable groundwater and shallow soils (bedrock encountered at depths of 2 

metres or less across one-third or more of the site) 

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

• 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, 

thickness and extent of overburden material, and proximity to an area of environmental sensitivity or of natural significance. 

For some chemical parameters, 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 2011 Table 7 SCS in a potable groundwater condition for a residential property 

use.  The selection of this category was based on the following factors: 

• Bedrock is less than 2 metres below grade across the subject property; 

• There are no surface water bodies within 30 metres of the subject property; 

• The Phase Two property is not located within an area of natural significance, does not include nor is adjacent to an 

area of natural significance, and does not include land that is within 30 metres of an area of natural significance;  

• Potable water for the Phase Two property is provided by the City of Ottawa through its water distribution system, 

and there are no potable water wells identified to be within 250 metres of the Phase Two property; 

• The Phase Two property is not located in an area designated in a municipal official plan as a well-head protection 

area; 

• The Phase Two property is planned for residential use; and 

• It is the opinion of the Qualified Person who oversaw this work that the Phase Two property is not a sensitive site.  



EXP Services Inc. 

McCormick Park Developments Inc. 

Phase Two Environmental Site Assessment  

266 and 268 Carruthers Avenue, Ottawa, Ontario  

OTT-22009213-C0 

October 3, 2022 

 

3 

 

 

 
 

2.0 Background Information 

2.1 Physical Setting 

The Phase Two property has the municipal address of 266 and 268 Carruthers Avenue and is located within a residential 

neighbourhood on the west side of Carruthers Avenue, approximately 40 m north of Armstrong Street.  The Phase Two 

property is L-shaped and has an area of 0.04 hectares. 

The Phase Two property has the property identification numbers (PIN) 04094-0152 and PIN 04094-0339. The legal description 

of the Phase Two property is Part Lot 6 and 7 Plan 83 on CR574373 and Part 1 on Plan 4R33847; City of Ottawa. 

Based on a review of historical aerial photographs, historical maps, and other records, it appears that the Phase Two property 

was first developed for residential use between 1902 and 1912.  The existing residence appears to have been present on the 

Phase Two property since it was first developed.  

Topographically, the Phase Two property is relatively flat.  The surrounding area has a slight slope down towards the north.  

Regional groundwater flow direction is inferred to be in a northerly direction towards the Ottawa River, approximately 1 km 

to the north. Based on previous investigations in the area, the groundwater flow direction on the Phase Two property is to 

the northwest. There are no areas of natural or scientific interest (ANSI) within the Phase Two study area. 

In accordance with Section 41 of the Ontario Regulation 153/04 (as amended), the Phase Two property is not an 

environmentally sensitive area. In addition, the Phase Two property is not located within an area of natural significance and 

it does not include land that is within 30 metres of an area of natural significance.   

The Phase Two property is a shallow soil property as defined in Section 43.1 of the regulation.  It does not include all or part 

of a water body or is adjacent to a water body or include land that is within 30 metres of a water body.   

Bedrock in the general area of the Phase Two property consists of limestone of the Ottawa Formation. Native surficial soil 

consists of sand and silt overlying shallow bedrock.  

2.2 Past Investigations 

EXP prepared a report entitled Phase One Environmental Site Assessment, 266 Carruthers Avenue, Ottawa, Ontario dated 

June 7, 2022. The following PCAs were identified in the Phase Two study area: 

• PCA 1 – 179 Armstrong Street (30 m south) – Commercial building had a UST on the north side of the building as per 

the 1956 FIP (PCA #28 – Gasoline and Associated Products Storage in Fixed Tanks);  

• PCA 2 – 1092 – 1096 Wellington Street (160 m southeast) – Former gasoline service station with two fuel USTs (PCA 

#28 – Gasoline and Associated Products Storage in Fixed Tanks);  

• PCA 3 – 177 Armstrong Street (30 m south) – Former furnace oil AST in the basement (PCA #28 – Gasoline and 

Associated Products Storage in Fixed Tanks);  

• PCA 4 – 179 Armstrong Street (30 m south) – Former furnace oil AST in the basement (PCA #28 – Gasoline and 

Associated Products Storage in Fixed Tanks);  

• PCA 5 – 269 Carruthers Avenue (10 m south) – Former furnace oil AST in the basement (PCA #28 – Gasoline and 

Associated Products Storage in Fixed Tanks);  

• PCA 6 – 180 Armstrong Street (40 m south) – Former automotive service garage (PCA #10 – Commercial Autobody 

Shop); 

• PCA 7 – 1 Grant Street (60 m south) – Active automotive service garage (PCA #10 – Commercial Autobody Shop);  
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• PCA 8 – 271 Carruthers Avenue (20 m southeast) – Former automotive service garage (PCA #10 – Commercial 

Autobody Shop);  

• PCA 9 – 1119 Wellington Street (110 m southeast) – Former dry cleaner (PCA #37 – Operation of Dry-Cleaning 

Equipment);  

• PCA 10 – 1125 Wellington Street (120 m south) – Former dry cleaner (PCA #37 – Operation of Dry-Cleaning 

Equipment);   

• PCA 11 – 1097 Wellington Street (130 m southeast) – Former dry cleaner (PCA #37 – Operation of Dry-Cleaning 

Equipment);  

• PCA 12 – 1104 Wellington (130 m south) – Former dry cleaner (PCA #37 – Operation of Dry-Cleaning Equipment);   

• PCA 13 – 1141/1149 Wellington Street (115 m south) – Former automotive service garage and service station (PCA 

#10 – Commercial Autobody Shop, PCA #28 – Gasoline and Associated Products Stored in Fixed Tanks);  

• PCA 14 – 131 Armstrong Street (130 m east) – Former automotive service garage (PCA #10 – Commercial Autobody 

Shop);  

• PCA 15 – 1175 Wellington Street (215 m southwest) – Former gas station (PCA #28 – Gasoline and Associated 

Products Stored in Fixed Tanks);   

• PCA 16 – 300 Parkdale Avenue (240 m west) – Commercial printing operation (PCA #Other);   

• PCA 17 – 1065 Wellington Street (240 m east) – Former automotive service garage, former dry cleaner (PCA #10 – 

Commercial Autobody Shop, PCA #37 – Operation of Dry-Cleaning Equipment);  

• PCA 18 – 1067 Wellington Street (240 m east) – Former automotive service garage, former dry cleaner (PCA #10 – 

Commercial Autobody Shop, PCA #37 – Operation of Dry-Cleaning Equipment);  

• PCA 19 – 380 Parkdale Avenue (220 m southwest) – Former automotive service garage, former dry cleaner (PCA #10 

– Commercial Autobody Shop, PCA #37 – Operation of Dry-Cleaning Equipment);   

• PCA 20 – 390 Parkdale Avenue (220 m southwest) – Former gass station (PCA #28 – Gasoline and Associated Products 

Stored in Fixed Tanks);  

• PCA 21 – 172 Carruthers Avenue (250 m north) – Hydro One substation (PCA #55 – Transformer Manufacturing, 

Processing and Use);  

• PCA 22 – 103 Pinhey Street (170 m east) – Former smelting and refining operation (PCA #35 – Mining, Smelting and 

Refining); 

• PCA 23 –1132 Wellington Street (210 m southeast) – Former gas station (PCA #28 – Gasoline and Associated Products 

Stored in Fixed Tanks);  

• PCA 24 – 1134 Wellington Street (210 m south) – Former automotive service garage, former dry cleaner (PCA #10 – 

Commercial Autobody Shop, PCA #37 – Operation of Dry-Cleaning Equipment);  

• PCA 25 – 1124 Wellington Street (170 m southeast) – Former gas station (PCA #28 – Gasoline and Associated 

Products Stored in Fixed Tanks;  

• PCA 26 – 1120 Wellington Street (125 southeast) – Former Chinese laundry, former gas station (PCA #37 – Operation 

of Dry-Cleaning Equipment, PCA #28 – Gasoline and Associated Products Stored in Fixed Tanks);  

• PCA 27 – 1112 Wellington Street (170 southeast) – Former dry cleaner (PCA #37 – Operation of Dry-Cleaning 

Equipment);  
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• PCA 28 – 1091 Wellington Street (130 m southeast) – Former Chinese laundry (PCA #37 – Operation of Dry-Cleaning 

Equipment).  

• PCA 29 – 1069 Wellington Street (240 m east) – Former dry cleaner (PCA #37 – Operation of Dry-Cleaning 

Equipment);  

• PCA 30 – Phase Two property – Fill material is present throughout the Phase One property (PCA #30 – Importation 

of Fill Material of Unknown Quality); and,  

• PCA 31 – Phase Two property – Furnace oil AST in the basement (PCA #28 – Gasoline and Associated Products Storage 

in Fixed Tanks).  

Any PCAs located significantly distant (greater than 100 m) from the Phase Two property were considered to be too distant 

to be contributing to an APEC. PCA 2, and PCA 9 through PCA 29 were located greater than 100 m from the Phase Two 

property, and therefore not considered to result in an APEC.  

Furthermore, based on previous subsurface investigation on adjacent properties to the south, the inferred groundwater flow 

direction at the Phase Two property is to the northwest. Therefore, the properties within the Phase One study area northwest 

of the Phase Two property were considered to be hydraulically down-gradient of the Phase Two property; and the properties 

to the north, east, and west of the Phase Two property were considered to be hydraulically cross-gradient to the Phase Two 

property. 

Previous subsurface investigations on the south adjacent property in 2019 assessed soil and groundwater impacts associated 

with PCA 1, and PCA 3 through PCA 7. No groundwater samples on the south adjacent property were impacted, including 

samples taken from adjacent to the Phase Two property line. Therefore, no potential groundwater contaminants from these 

PCAs have migrated onto the Phase Two property, and do not contribute to APECs.  

The HLUI search identified a former repair garage at 271 Carruthers Avenue (PCA 8). A residence was constructed at 271 

Carruthers Avenue prior to 1902 and was present until at leas 1956. In addition, the property is listed in the city directories 

as residential for all of the years reviewed. It is unlikely that this property ever operated as a repair garage.   

The furnace oil AST (PCA 31), as well as the concrete floor beneath the AST, were observed to be in good condition. The 

current tenant has occupied the residence since 1969. The furnace oil AST has been replaced three times in this time frame, 

and not spills or leaks have been noted. Therefore, the presence of the AST does not result in an APEC.  

Therefore, the only PCA which results in an APEC is PCA 30, the presence of fill of unknown quality at the Phase Two property. 

Based on the results of the Phase One ESA, the following areas of potential environmental concern (APEC) were identified:  

Table 2.1: Areas of Potential Environmental Concern 

Area of Potential 

Environmental 

Concern (APEC) 

Location of APEC on 

Phase One Property 

Potentially 

Contaminating Activity 

(PCA) 

Location of 

PCA (On-Site 

or  

Off-Site) 

Contaminants of 

Potential 

Concern 

Media Potentially 

Impacted 

(Groundwater, Soil 

and/or Sediment) 

APEC #1 
Entire Phase Two 

property 

PCA#30 – Importation 

of Fill Material of 

Unknown Quality 

On-Site 

petroleum 

hydrocarbons 

(PHC), volatile 

organic 

compounds 

(VOC), polycyclic 

aromatic 

hydrocarbons 

(PAH), metals 

Soil 

The location of the APEC is shown in Figure 3 in Appendix A. 
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The Phase Two ESA was conducted per the requirements of Ontario Regulation 153/04, as amended, and in accordance with 

generally accepted professional practices.  
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3.0 Scope of the Investigation 

3.1 Overview of Site Investigation 

The purpose of the Phase Two ESA was to investigate the soil quality at the Phase Two property and to characterize conditions 

in the fill material related to the PCA described above within the APEC shown on Figure 3 in Appendix A.   

3.2 Scope of Work 

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

• Drilling six boreholes on the subject property, completing two as monitoring wells;   

• Submitting soil samples from the boreholes for laboratory analysis of volatile organic compounds (VOC), petroleum 

hydrocarbon (PHC) fractions F1 to F4, polycyclic aromatic hydrocarbons (PAH), and inorganics; 

• Collecting ground water samples from the monitoring wells and submitting the groundwater samples for laboratory 

analysis of VOC and PHC; 

• Comparing the results of the soil and groundwater chemical analyses to applicable criteria, as set out by the Ontario 

Ministry of the Environment, Conservation and Parks (MECP); 

• Conducting an elevation survey of the boreholes; and, 

• Preparing a report summarizing the results of the assessment activities.  

This report has been prepared in accordance with the Phase Two ESA standard as defined by Ontario Regulation 153/04 (as 

amended), 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.   

3.3 Media Investigated 

The Phase Two ESA included the investigation of soil on the Phase Two property. As there are no water bodies on the Phase 

Two property, no surface water or sediment sampling was required. 

The contaminants of potential concern (COPC) identified in the Phase One ESA were identified as target parameters for this 

Phase Two ESA. The APEC and COPC identified in the Phase One ESA are outlined in Section 2.2. 

3.4 Phase One Conceptual Site Model 

Based on a review of historical aerial photographs, historical maps, and other records, it appears that the Phase Two property 

was first developed for residential use between 1902 and 1912. The existing residence appears to have been present on the 

Phase Two property since it was first developed.  

The following on-site PCA were identified: 

• PCA #28 – Gasoline and Associated Products Storage in Fixed Tanks 

• PCA #30 – Imported Fill Material of Unknown Quality 

The following off-site PCAs were identified:  

• PCA #10 – Commercial Autobody Shops 

• PCA #28 – Gasoline and Associated Products Storage in Fixed Tanks 
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• PCA #35 – Mining, Smelting and Refining 

• PCA #37 – Operation of Dry Cleaning Equipment (where chemicals are used) 

• PCA #55 – Transformer Manufacturing, Processing and Use 

The Phase Two study area and PCA is provided as Figure 2 in Appendix A.  The locations of the APEC that may be affected by 

the PCA are shown on Figure 4 in Appendix A. 

The following APEC were identified: 

• APEC #1 – Entire Phase Two property (PCA #30 – Imported Fill Material of Unknown Quality)  

3.5 Deviations from Sampling and Analysis Plan 

The field investigative and sampling program was carried out following the requirements of the Phase Two property, as 

described in Section 4.  No significant deviations from the sampling and analysis plan (SAAP), as provided in Appendix C, were 

reported that affected the sampling and data quality objectives for the Phase Two property.   

3.6 Impediments 

No physical impediments were encountered during the field investigation. The entire Phase Two property was accessible at 

the time of the investigation. 
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4.0 Investigation Methodology  

4.1 General 

The site investigative activities consisted of the drilling of boreholes to facilitate the collection of soil samples for visual 

inspection, to record relevant geotechnical information and the installation of standpipes for hydrogeological property 

characterization.   

4.2 Borehole Drilling  

Prior to the commencement of drilling, the locations of underground public utilities including telephone, natural gas and 

electrical lines were marked at the subject property by public locating companies.  A private utility locating contractor was 

also retained to clear the individual borehole locations.   

On August 30, 2019, BH-5 and MW-6 were advanced at the Phase Two property by Marathon Drilling, a licensed well 

contractor, under the full-time supervision of EXP staff.  A groundwater monitoring well was installed in MW-6.  A truck 

mounted CME drill rig with split spoon samplers was used to collect the soil samples. 

A post-remedial drilling investigation was conducted on the 268 Carruthers Avenue parcel on May 11, 2022, by Strata Drilling 

Group (Strata). Strata advanced one borehole (MW22-1) on the Phase Two property, using a GM 100 track mount drill. The 

borehole was drilled to a depth of 6.3 m bgs. All soil was removed from the 268 Carruthers Avenue parcel and the borehole 

was cored through bedrock. 

On July 22, 2022, EXP oversaw drilling of three (3) boreholes (BH-1 to BH-3) on the Phase Two property as part of a 

Geotechnical Investigation using a CME-55 truck-mounted drill rig equipped with continuous flight hollow-stem auger and 

rock coring equipment.  The borehole locations are shown on Figure 4 in Appendix C.  The boreholes were advanced using a 

rotary drilling rig, and samples collected using a split spoon sampler at 1.2 m intervals.  Sampling for environmental purposes 

was only conducted on the fill samples collected from the boreholes.    

EXP staff continuously monitored the drilling activities to log the stratigraphy observed from the recovered samples, to record 

the depth of the samples, and to record total depths of borings. Field observations are documented on the borehole logs 

provided in Appendix D.   

4.3 Soil: Sampling  

Soil sampling was completed on the Phase Two property to address the identified APEC. 

4.4 Field Screening Measurements  

Soil samples were screened during the borehole advancement.  Soil samples were placed in a sealed Ziploc plastic bag and 

allowed to reach ambient temperature prior to field screening with a combustible vapour meter calibrated to hexane gas 

prior to use. The field screening 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 ‘headspace’ 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 potential impacts and the selection of soil samples for analysis.  

Readings of organic vapour concentrations in the soil samples collected during the drilling investigation were recorded using 

an RKI Eagle 2 with a special photo-ionization detector (PID) sensor, where there was sufficient recovery.  This instrument is 

designed to detect and measure concentrations of combustible gas in the atmosphere in 0.02 parts per million by volume 

(ppmv) increments from 0 ppmv to 50 ppmv and in 1 ppmv increments from 0 ppmv to 2,000 ppmv.     
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Instrument calibration is conducted using standard gases comprised of known concentrations of isobutylene in air. 

Instrument calibration is conducted prior to each use. If the instrument readings are within ±10% of the standard gas value, 

then the instrument is deemed to be calibrated, however if the readings are greater than ±10% of the standard gas value 

then the instrument is re-calibrated prior to use. 

The field screening measurements, in parts per million by volume (ppmv), are presented in the borehole logs provided in 

Appendix D.  A worst-case soil sample and a blind duplicate soil sample were submitted for laboratory analysis of PHC, VOC, 

PAH, and metals.   

4.7 Groundwater: Sampling 

No groundwater APECs were identified on the 266 Carruthers Avenue parcel and therefore, no groundwater samples were 

collected for laboratory analysis from that parcel.    

A groundwater sample was collected from MW-6 in 2019 via a low flow sampling technique using a YSI 550 multi probe water 

quality meter. The YSI probe was calibrated using in-house reference standards. Prior to collecting the groundwater samples, 

water quality field parameters (turbidity, dissolved oxygen, conductivity, temperature, pH, and oxidation reduction potential) 

were monitored until stable readings were achieved to ensure that the samples collected were representative of actual 

groundwater conditions. These parameters are considered to be stable when three consecutive readings meet the following 

conditions: 

• Turbidity: within 10% for values greater than 5 nephelometric turbidity units (NTU), or three values less than 5 NTU; 

• Dissolved oxygen: within 10% for values greater than 0.5 mg/L, or three values less than 0.5 mg/L; 

• Conductivity: within 3%; 

• Temperature: ± 1°C; 

• pH: ± 0.1 unit; and, 

• Oxidation reduction potential: ±10 millivolts. 

When stabilization occurs, equilibrium between groundwater within a monitor and the surrounding formation water is 

attained. As such, samples collected when stabilization occurs are considered to be representative of formation water. 

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

presented in Appendix C. The groundwater samples were placed in clean coolers containing ice packs prior to and during 

transportation to the laboratory. The samples were transported to the laboratory within 24 hours of collection with a chain 

of custody.  The groundwater sample was submitted for analysis of VOC and PHC. 

4.8 Sediment: Sampling 

As no water body was present at the Phase Two property, sediment sampling was not part of the Phase Two ESA. 

4.9 Analytical Testing 

Two contracted laboratories selected to perform chemical analysis on all soil samples, Bureau Veritas Laboratories (BV Labs) 

Caduceon Laboratories.  Both laboratories are accredited under the Standards Council of Canada/Canadian Association for 

Laboratory Accreditation in accordance with ISO/IEC 17025:1999- General Requirements for the Competence of Testing and 

Calibration Laboratories.  
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4.10 Residue Management 

The drill cuttings from drilling activities were disposed of on the site. Fluids from cleaning drilling equipment were disposed 

of by the driller at their facility. 

4.11 Elevation Surveying 

An elevation survey was conducted to obtain vertical control of the borehole locations.  The ground surface elevation of each 

borehole location was surveyed using high precision GPS meter relative to mean sea level.  

4.12 Quality Assurance and Quality Control Measures  

All soil samples were placed in coolers containing ice packs prior to and during transportation to the contract laboratory, BV 

Labs and Caduceon Laboratories. Both laboratories are accredited to the ISO/IEC 17025:2005 standard - General 

Requirements for the Competence of Testing and Calibration Laboratories. 

A QA/QC program was also implemented to ensure that the analytical results received are accurate and dependable. A QA/QC 

program is a system of documented checks that validate the reliability of the data. Quality Assurance is a system that ensures 

that quality control procedures are correctly performed and documented. Quality Control refers to the established 

procedures observed both in the field and in the laboratory, designed to ensure that the resulting end data meet intended 

quality objectives. The QA/QC program implemented by EXP incorporated the following components: 

• Collecting and analysing field duplicate soil samples to ensure analytical precision; 

• Using dedicated and/or disposable sampling equipment; 

• Following proper decontamination protocols to minimize cross-contamination; 

• Maintaining field notes and completing field forms to document field activities; and 

• Using only laboratory-supplied sample containers and following prescribed sample protocols, including using proper 

preservation techniques, meeting sample hold times, and documenting sample transmission on chains of custody, 

to ensure the integrity of the samples is maintained. 

The laboratory QA/QC program involved the systematic analysis of control standards for the purpose of optimizing the 

measuring system as well as establishing system precision and accuracy and included calibration standards, method blanks, 

reference standards, spiked samples, surrogates and duplicates. 
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5.0 Review and Evaluation 

5.1 Geology 

The detailed soil profiles encountered during this investigation are provided on the attached borehole logs (Appendix D).  

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.  

The general stratigraphy at the Phase Two property, as observed in the boreholes, consisted of fill overlying grey limestone 

bedrock at depth of 0.4 m to 1.6 m bgs. A brief description of the soil stratigraphy at the Phase Two property, in order of 

depth, is summarized in the following sections.  

Fill Material 

Fill was observed in all boreholes beneath the pavement structure and consisted of sand and gravel to clayey silt mixed with 

topsoil inclusions, and cobbles. The fill extended to auger refusal depths in all three boreholes ranging from 0.5 m to 1.6 m. 

No indications of petroleum impact were identified in the fill.  No debris was encountered in the fill material.  

The grain size analyses showed that the native material was coarse grained.  The results of the grain size analyses are found 

in Appendix A.   

Refer to the geological cross sections in Figures 9 to 11 for an overview of the Phase Two property stratigraphy. 

Native Material 

No native soil was present on the Phase Two property. 

Bedrock 

Refusal to augers was met in all the boreholes at depths ranging between 0.4 m to 1.6 m depths (Elevation 63.6 m to 62.2 

m). The presence of limestone bedrock was confirmed in BH-1 and BH-3.    

5.2 Groundwater: Elevations and Flow Direction  

Three standpipes were installed in the boreholes as part of the Geotechnical Investigation.  Groundwater elevations and 

water levels were measured at the Phase Two property on August 30, 2022.  Groundwater was encountered at depths ranging 

from 1.70 m in BH-1 to 3.10 m in BH-3. No petroleum sheens were observed in the monitoring wells during the sampling 

event.   

A summary of the elevation survey and groundwater levels for each well are shown on Table 5.1. 

Table 5.1: Groundwater Elevations 

Monitoring Well  

ID 

Ground Surface 

Elevation 

(MASL) 

September 19, 2019 June 7, 2022 August 30, 2022 

Water 

Level  

(m bsg) 

Water Level  

(MASL) 

Water Level  

(m bsg) 

Water Level  

(MASL) 

Water Level  

(m bsg) 

Water Level  

(MASL) 

MW-6 64.76 5.65 58.43  -  -  -  - 

MW22-1 65.00 - - 7.57 57.43 - - 
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Monitoring Well  

ID 

Ground Surface 

Elevation 

(MASL) 

September 19, 2019 June 7, 2022 August 30, 2022 

Water 

Level  

(m bsg) 

Water Level  

(MASL) 

Water Level  

(m bsg) 

Water Level  

(MASL) 

Water Level  

(m bsg) 

Water Level  

(MASL) 

BH-1 63.85  -  -  -  - 1.70 62.15 

BH-3 64.02  -  -  -  - 3.10 60.92 

Note: Elevations were referenced using a high precision GPS unit and a geodetic datum. 

 MASL – metres above sea level 

Since there are two groundwater elevations in August 2022, a groundwater flow direction could not be calculated.   The 

groundwater contour plan is provided as Figure 5 in Appendix A.  EXP notes that groundwater flow direction and level can be 

influenced by utility trenches and other subsurface structures and may migrate in the bedding stone of nearby subsurface 

utility trenches.  

5.3 Soil: Field Screening 

Field screening involved using the combustible vapour meter to organic vapour concentrations, in ppmv, in the collected soil 

samples in order to assess the presence of soil gases which would imply VOC impact. The vapour readings obtained during 

the drilling activities are presented on the borehole logs in Appendix D.  The boreholes vapour readings were all zero ppmv. 

No staining or odours were observed in any of the soil samples.   

5.4 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 from each borehole was based on field visual or olfactory 

evidence of impacts and/or presence of potential water bearing zones.  Summaries of the soil analytical results are found in 

Appendix D.  Copies of the laboratory Certificates of Analysis for the tested soil samples are provided in Appendix F. 

The MECP Table 7 SCS are applicable if soil pH is in the range of 5 to 11 for subsurface soil.  One soil sample from 1.5 m to 2.9 

m was submitted for pH analysis with results of 8.46.  This pH value is within the acceptable range for the application of MECP 

Table 7 SCS. 

PHC  

Three (3) soil samples, plus one blind duplicate, were submitted for the chemical analysis of PHC and BTEX from the 266 

Carruthers Avenue parcel and one soil sample was submitted for the chemical analysis of PHC and BTEX from the 268 

Carruthers Avenue parcel.  The concentrations of PHC and BTEX measured in the analysed soil samples were less than MECP 

2011 Table 7 SCS, as shown in Table 1 in Appendix E, with the exception of PHC F3 and F4 in the soil sample collected from 

BH-2 SS2 at a depth of 0.15 to 0.75 m.  The BTEX and PHC results are shown on Figures 6 and 9 in Appendix A. 

VOC  

Three (3) soil samples, plus one blind duplicate, were submitted from the 266 Carruthers Avenue parcel for the chemical 

analysis of VOC.  The concentrations of VOC measured in the analysed soil samples were less than MECP 2011 Table 7 SCS, 

as shown in Table 1 in Appendix B.  The VOC results are shown on Figures 6 and 10 in Appendix A. 
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Metals 

Three (3) soil samples, plus one blind duplicate, were submitted from the 266 Carruthers Avenue parcel for the chemical 

analysis of metals. The concentrations of metals measured in the analysed soil samples were less than the MECP 2011 Table 

7 SCS, as shown in Table 2 in Appendix B, with the exception of cadmium, lead, mercury and zinc in all three soil samples.  

The metals results are shown on Figures 7 and 10 in Appendix A. 

PAH 

Three (3) soil samples, plus one blind duplicate, were submitted from the 266 Carruthers Avenue parcel for the chemical 

analysis of PAH. The concentrations of PAH measured in the analysed soil samples were less than the MECP 2011 Table 7 SCS, 

as shown in Table 3 in Appendix B.  The PAH results are shown on Figures 8 and 11 in Appendix A.  

5.4 Groundwater: Quality  

There were no exceedances of the MECP Table 7 SCS for any of the parameters analysed in groundwater. Analytical results 

are included in Table 5 in Appendix E. 

5.7 Chemical Transformation and Contaminant Sources 

A variety of physical, chemical and biochemical mechanisms affect the fate and transport of the potential COC in soil, the 

contribution of which is dependent on the soil conditions at the Phase Two property, as well as the chemical/physical 

properties of the COC. Relevant fate and transport mechanisms are natural attenuation mechanisms, including advection 

mixing, mechanical dispersion/molecular diffusion, phase partitions (i.e. sorption and volatilization), and possibly abiotic or 

biotic chemical reactions, which effectively reduce COC concentrations. 

Prior to remediation, the majority of the soil on site was determined to be contaminated, as PHC fractions F3 and F4, and 

metals exceeded the applicable Table 7 SCS. 

The potential on-site exposure pathways for the construction workers are incidental soil ingestion, soil particulate inhalation, 

soil dermal contact, ambient vapour inhalation, and vapour skin contact.   

The potential on-site exposure pathways for the short-term outdoor workers (who are not exposed directly to subsurface soil 

and groundwater) are incidental surface soil ingestion, surface soil particulate inhalation, surface soil dermal contact, ambient 

air inhalation, and vapour skin contact.   

The potential on-site exposure pathway for the property residents and visitors is indoor air inhalation. 

A diagram identifying the release mechanisms, contaminant transport pathway, human receptors, exposure points and routes 

of exposure are shown on Figure 12 in Appendix A. 

While the footprint of the building that is being planned will occupy most of the Phase Two property, there will be a 

landscaped area surrounding the building. Therefore, The Phase Two property is capable of supporting some ecological 

receptors. Relevant ecological receptors include terrestrial vegetation (bushes, grasses and weeds); soil invertebrates 

(earthworms, millipedes and beetles); birds (seagulls, pigeons, sparrows and robins); and small terrestrial mammals (moles, 

voles, and mice). Since all pre-remediation groundwater samples were within the Table 7 SCS, groundwater root uptake, 

groundwater dermal contact, and incidental ingestion of groundwater were not deemed to be potential exposure pathways 

for any of the potential on-site ecological receptors.  

The potential on-site exposure pathways for terrestrial vegetation are root uptake of soil and stem and foliar uptake of 

vapours from soil. 

The potential on-site exposure pathways for soil invertebrates are soil particulate inhalation, soil dermal contact, soil 

ingestion, and vapour inhalation, and plant and animal tissue ingestion.   



EXP Services Inc. 

McCormick Park Developments Inc. 

Phase Two Environmental Site Assessment  

266 and 268 Carruthers Avenue, Ottawa, Ontario  

OTT-22009213-C0 

October 3, 2022 

 

6 

 

 

 
 

The potential on-site exposure pathways for mammals and birds are soil particulate inhalation, soil dermal contact, soil 

ingestion, vapour inhalation, and plant and animal tissue ingestion.  

A diagram identifying the release mechanisms, contaminant transport pathway, ecological receptors, exposure points and 

routes of exposure are shown on Figure 13 in Appendix A.  

5.6.3 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 or sheen.  Odours were not observed during soil sampling activities.  NAPLs are not expected to be present at the 

Phase Two property.   

5.6.4 Maximum Concentrations 

The maximum groundwater concentrations are provided in Table 4 and 6 in Appendix E.  

5.7 Sediment: Quality  

As there were no water bodies on the Phase Two property, surface water and sediment sampling were not required. 

5.8 Quality Assurance and Quality Control Results  

Caduceon Laboratories’ / BV Labs’ 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 to evaluate 

extraction efficiency. The laboratory QA/QC results are presented in the Quality Assurance Report provided in the Certificates 

of Analysis. The QA/QC results are reported as percent recoveries for matrix spikes, spiked blanks and QC standards, relative 

percent difference for laboratory duplicates and analyte concentrations for method blanks. 

A review of field activity documentation indicated that recommended sample volumes were collected from soil 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 (MOE, 2011). Samples were preserved at the required temperatures in insulated coolers and 

met applicable holding time requirements, when relinquished to the receiving laboratory. 

For QA/QC purposes, the analytical sample results are quantitatively evaluated by calculating the relative percent difference 

(RPD) between the samples and their duplicates.  To accurately calculate a statistically valid RPD, the concentration of the 

analytes found in both the original and duplicate sample must be greater than five times the reporting detection limit (RDL).  

The results of the RPD calculations are provided in Tables 7 to 9 in Appendix E. All of the RPD were either not calculable or 

within the applicable alert limits, with the exception of PHC F4. The PHC RPD  indicates a heterogeneity in the two soil samples.   

Certificates of Analysis (COA) were received from Caduceon reporting the results of all the chemical analyses performed on 

the submitted soil and groundwater. Copies of the COA are provided in Appendix F. A 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 Ontario 

Regulation 153/04 (as amended). 

Review of the laboratory QA/QC results reported indicated that they were all 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 by Caduceon labs are of acceptable quality and further data qualifications are not required. 
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5.9 Phase Two Conceptual Site Model  

This section presents a Conceptual Site Model (CSM) providing a narrative, graphical and tabulated description integrating 

information related to the Phase Two property’s geologic and hydrogeological conditions, areas of potential environmental 
concern/potential contaminating activities, the presence and distribution of contaminants of concern, contaminant fate and 

transport, and potential exposure pathways.   

5.9.1 Introduction 

EXP Services Inc. (EXP) was retained by McCormick Park Developments Incorporated to complete a Phase Two Environmental 

Site Assessment (ESA) of the property located at 266 and 268 Carruthers Avenue in Ottawa, Ontario hereinafter referred to 

as the 'Phase Two property'. The objective of the Phase Two ESA investigation is to assess the quality of the soil conditions 

within the area of potential environmental concern (APEC) identified in a Phase One ESA prepared by EXP. 

The most recent use of the property is residential, and the proposed future use is also residential. Therefore, as per Ontario 

Regulation 153/04, a Record of Site Condition (RSC) is not required.  

5.9.2 Physical Site Description 

The Phase Two property has the municipal address of 266 and 268 Carruthers Avenue.  The Phase Two property is located 

within a residential neighbourhood on the west side of Carruthers Avenue, approximately 40 m north of Armstrong Street. 

The Phase Two property is L-shaped and has an area of 0.04 hectares. A Site Location Plan is provided as Figure 1 in Appendix 

B. 

The Phase Two property has the property identification numbers (PIN) 04094-0152 and PIN 04094-0339. The legal description 

of the Phase Two property is Part Lot 6 and 7 Plan 83 on CR574373 and Part 1 on Plan 4R33847; City of Ottawa. 

Topographically, the Phase Two property is relatively flat.  The surrounding area has a slight slope down towards the north.  

Regional groundwater flow direction is inferred to be in a northerly direction towards the Ottawa River, found approximately 

1 km to the north. 

Refer to Table 5.1 for the Site identification information. 

Table 5.1: Site Identification Details 

Civic Address 266 and 268 Carruthers Avenue, Ottawa, Ontario 

Current Land Use Residential 

Proposed Future Land Use Residential  

Property Identification Number 04094-0152 and 04094-0339 

UTM Coordinates NAD83 Zone 18, 443058 m E, 5028006 m N 

Site Area 0.04 hectares 

Property Owner McCormick Park Developments Incorporated 

Potable water is available from the City of Ottawa. There are no potable water wells within the Phase Two study area. There 

are no water bodies on the subject site.  The Ottawa River is located approximately 1 km north of the Phase One property. 

The regional groundwater flow is inferred to be northerly, towards the river.  
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In accordance with Section 41 of the Ontario Regulation 153/04 (as amended), the Phase Two property is not an 

environmentally sensitive area. In addition, the Phase Two property is not located within an area of natural significance and 

it does not include land that is within 30 metres of an area of natural significance.   

The Phase Two property is a shallow soil property as defined in Section 43.1 of the regulation.  It does not include all or part 

of a water body or is adjacent to a water body or includes land that is within 30 metres of a water body.   

5.9.3 Geological and Hydrogeological  

Bedrock in the general area of the Phase Two property consists of limestone of the Ottawa Formation. Native surficial soil 

consists of sand and silt overlying shallow bedrock.  

A 75 mm to 350 mm layer of granular fill was observed at the ground surface of several boreholes.  Soil at the Phase Two 

property prior to remediation generally consisted of sand and gravel fill material. The fill layer ranged in thickness from 0.4 

to 1.6 m and was encountered in all boreholes. Limestone bedrock was present underlying the fill material. No native soil was 

present at the Phase Two property.  

Groundwater was encountered at depths ranging from 1.70 metres in BH-1 to 3.10 m in BH-3 in August 2022. The 

groundwater flow direction could not be calculated since there were only two water levels available on the Phase Two 

property in August 2022.  The groundwater elevations are shown on Figure 5. Groundwater levels can also be influenced by 

seasonal changes, the presence of subsurface structures, or fill, however, as the water table is in the bedrock, it is unlikely 

that any of these factors will affect the groundwater flow direction at the Phase Two property.   

A plan view showing the cross-section location is provided as Figure 5, while the Phase Two property geology is depicted in 

cross-sections on Figures 9 to 11.   

A summary of factors that apply to the Phase Two property is provided in Table 5.2 

Table 5.2: Site Characteristics 

Characteristic Description 

Minimum Depth to Bedrock 0.4 mbgs 

Minimum Depth to Overburden 

Groundwater 
1.70 mbgs (August 30, 2022) 

Shallow Soil Property Yes, bedrock is less than 2.0 mbgs 

Proximity to water body or ANSI 900 m north 

Soil pH 8.28 

Soil Texture Coarse 

Current Property Use Residential 

Future Property Use Residential 

Proposed Future Building Residential 

Areas Containing Suspected Fill Entire site 



EXP Services Inc. 

McCormick Park Developments Inc. 

Phase Two Environmental Site Assessment  

266 and 268 Carruthers Avenue, Ottawa, Ontario  

OTT-22009213-C0 

October 3, 2022 

 

9 

 

 

 
 

5.9.4 Utilities 

The Phase Two property is not currently serviced. However, surrounding properties are serviced by municipal sewer and 

water, and natural gas. Since the water table is within the bedrock, it is unlikely that any of these factors will affect the 

groundwater flow direction at the Phase Two property. 

A multi-storey residential building with one basement level is planned for construction on the Phase Two property.  

5.9.5 Potentially Contaminating Activities 

The following on-site potentially contaminating activities (PCA) were identified:  

• PCA 1 – 179 Armstrong Street (30 m south) – Commercial building had a UST on the north side of the building as per 

the 1956 FIP (PCA #28 – Gasoline and Associated Products Storage in Fixed Tanks);  

• PCA 2 – 1092 – 1096 Wellington Street (160 m southeast) – Former gasoline service station with two fuel USTs (PCA 

#28 – Gasoline and Associated Products Storage in Fixed Tanks);  

• PCA 3 – 177 Armstrong Street (30 m south) – Former furnace oil AST in the basement (PCA #28 – Gasoline and 

Associated Products Storage in Fixed Tanks);  

• PCA 4 – 179 Armstrong Street (30 m south) – Former furnace oil AST in the basement (PCA #28 – Gasoline and 

Associated Products Storage in Fixed Tanks);  

• PCA 5 – 269 Carruthers Avenue (10 m south) – Former furnace oil AST in the basement (PCA #28 – Gasoline and 

Associated Products Storage in Fixed Tanks);  

• PCA 6 – 180 Armstrong Street (40 m south) – Former automotive service garage (PCA #10 – Commercial Autobody 

Shop); 

• PCA 7 – 1 Grant Street (60 m south) – Active automotive service garage (PCA #10 – Commercial Autobody Shop);  

• PCA 8 – 271 Carruthers Avenue (20 m southeast) – Former automotive service garage (PCA #10 – Commercial 

Autobody Shop);  

• PCA 9 – 1119 Wellington Street (110 m southeast) – Former dry cleaner (PCA #37 – Operation of Dry-Cleaning 

Equipment);  

• PCA 10 – 1125 Wellington Street (120 m south) – Former dry cleaner (PCA #37 – Operation of Dry-Cleaning 

Equipment);   

• PCA 11 – 1097 Wellington Street (130 m southeast) – Former dry cleaner (PCA #37 – Operation of Dry-Cleaning 

Equipment);  

• PCA 12 – 1104 Wellington (130 m south) – Former dry cleaner (PCA #37 – Operation of Dry-Cleaning Equipment);   

• PCA 13 – 1141/1149 Wellington Street (115 m south) – Former automotive service garage and service station (PCA 

#10 – Commercial Autobody Shop, PCA #28 – Gasoline and Associated Products Stored in Fixed Tanks);  

• PCA 14 – 131 Armstrong Street (130 m east) – Former automotive service garage (PCA #10 – Commercial Autobody 

Shop);  

• PCA 15 – 1175 Wellington Street (215 m southwest) – Former gas station (PCA #28 – Gasoline and Associated 

Products Stored in Fixed Tanks);   

• PCA 16 – 300 Parkdale Avenue (240 m west) – Commercial printing operation (PCA #Other);   
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• PCA 17 – 1065 Wellington Street (240 m east) – Former automotive service garage, former dry cleaner (PCA #10 – 

Commercial Autobody Shop, PCA #37 – Operation of Dry-Cleaning Equipment);  

• PCA 18 – 1067 Wellington Street (240 m east) – Former automotive service garage, former dry cleaner (PCA #10 – 

Commercial Autobody Shop, PCA #37 – Operation of Dry-Cleaning Equipment);  

• PCA 19 – 380 Parkdale Avenue (220 m southwest) – Former automotive service garage, former dry cleaner (PCA #10 

– Commercial Autobody Shop, PCA #37 – Operation of Dry-Cleaning Equipment);   

• PCA 20 – 390 Parkdale Avenue (220 m southwest) – Former gass station (PCA #28 – Gasoline and Associated Products 

Stored in Fixed Tanks);  

• PCA 21 – 172 Carruthers Avenue (250 m north) – Hydro One substation (PCA #55 – Transformer Manufacturing, 

Processing and Use);  

• PCA 22 – 103 Pinhey Street (170 m east) – Former smelting and refining operation (PCA #35 – Mining, Smelting and 

Refining); 

• PCA 23 –1132 Wellington Street (210 m southeast) – Former gas station (PCA #28 – Gasoline and Associated Products 

Stored in Fixed Tanks);  

• PCA 24 – 1134 Wellington Street (210 m south) – Former automotive service garage, former dry cleaner (PCA #10 – 

Commercial Autobody Shop, PCA #37 – Operation of Dry-Cleaning Equipment);  

• PCA 25 – 1124 Wellington Street (170 m southeast) – Former gas station (PCA #28 – Gasoline and Associated 

Products Stored in Fixed Tanks;  

• PCA 26 – 1120 Wellington Street (125 southeast) – Former Chinese laundry, former gas station (PCA #37 – Operation 

of Dry-Cleaning Equipment, PCA #28 – Gasoline and Associated Products Stored in Fixed Tanks);  

• PCA 27 – 1112 Wellington Street (170 southeast) – Former dry cleaner (PCA #37 – Operation of Dry-Cleaning 

Equipment);  

• PCA 28 – 1091 Wellington Street (130 m southeast) – Former Chinese laundry (PCA #37 – Operation of Dry-Cleaning 

Equipment).  

• PCA 29 – 1069 Wellington Street (240 m east) – Former dry cleaner (PCA #37 – Operation of Dry-Cleaning 

Equipment);  

• PCA 30 – Phase Two property – Fill material is present throughout the Phase One property (PCA #30 – Importation 

of Fill Material of Unknown Quality); and,  

• PCA 31 – Phase Two property – Furnace oil AST in the basement (PCA #28 – Gasoline and Associated Products Storage 

in Fixed Tanks).  

Any PCAs located significantly distant (greater than 100 m) from the Phase Two property were considered to be too distant 

to be contributing to an APEC. PCA 2, and PCA 9 through PCA 29 were located greater than 100 m from the Phase Two 

property, and therefore not considered to result in an APEC.  

Furthermore, based on previous subsurface investigation on adjacent properties to the south, the inferred groundwater flow 

direction at the Phase Two property is to the northwest. Therefore, the properties within the Phase One study area northwest 

of the Phase Two property were considered to be hydraulically down-gradient of the Phase Two property; and the properties 

to the north, east, and west of the Phase Two property were considered to be hydraulically cross-gradient to the Phase Two 

property. 

Previous subsurface investigations on the south adjacent property in 2019 assessed soil and groundwater impacts associated 

with PCA 1, and PCA 3 through PCA 7. No groundwater samples on the south adjacent property were impacted, including 
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samples taken from adjacent to the Phase Two property line. Therefore, no potential groundwater contaminants from these 

PCAs have migrated onto the Phase Two property, and do not contribute to APECs.  

The HLUI search identified a former repair garage at 271 Carruthers Avenue (PCA 8). A residence was constructed at 271 

Carruthers Avenue prior to 1902 and was present until at leas 1956. In addition, the property is listed in the city directories 

as residential for all of the years reviewed. It is unlikely that this property ever operated as a repair garage.   

The furnace oil AST (PCA 31), as well as the concrete floor beneath the AST, were observed to be in good condition. The 

current tenant has occupied the residence since 1969. The furnace oil AST has been replaced three times in this time frame, 

and not spills or leaks have been noted. Therefore, the presence of the AST does not result in an APEC.  

Therefore, the only PCA which results in an APEC is PCA 30, the presence of fill of unknown quality at the Phase Two property. 

5.9.6 Areas of Potential Environmental Concern/Potential Contaminants of Concern 

Ontario Regulation 153/04 defines an APEC as an area on a property where one or more contaminants are potentially present. 

Based on this Phase One ESA, the following APEC was identified: 

Area of Potential 

Environmental 

Concern (APEC) 

Location of APEC on 

Phase One Property 

Potentially 

Contaminating Activity 

(PCA) 

Location of 

PCA (On-Site 

or  

Off-Site) 

Contaminants of 

Potential 

Concern 

Media Potentially 

Impacted 

(Groundwater, Soil 

and/or Sediment) 

APEC #1 
Entire Phase Two 

property 

PCA#30 – Importation 

of Fill Material of 

Unknown Quality 

On-Site 

petroleum 

hydrocarbons 

(PHC), volatile 

organic 

compounds 

(VOC), polycyclic 

aromatic 

hydrocarbons 

(PAH), metals 

Soil 

5.9.7 Investigation 

The Phase Two ESA was conducted to assess the soil quality at the Phase Two property.    

Prior to the commencement of drilling, the locations of underground public utilities including telephone, natural gas and 

electrical lines were marked at the subject property by public locating companies.  A private utility locating contractor was 

also retained to clear the individual borehole locations.   

On August 30, 2019, BH-5 and MW-6 were advanced at the Phase Two property by Marathon Drilling, a licensed well 

contractor, under the full-time supervision of EXP staff.  A groundwater monitoring well was installed in MW-6.  A truck 

mounted CME drill rig with split spoon samplers was used to collect the soil samples. 

A post-remedial drilling investigation was conducted on the 268 Carruthers Avenue parcel on May 11, 2022, by Strata Drilling 

Group (Strata). Strata advanced one borehole (MW22-1) on the Phase Two property, using a GM 100 track mount drill. The 

borehole was drilled to a depth of 6.3 m bgs. All soil was removed from the 268 Carruthers Avenue parcel and the borehole 

was cored through bedrock. 

On July 22, 2022, EXP oversaw drilling of three (3) boreholes (BH-1 to BH-3) on the Phase Two property as part of a 

Geotechnical Investigation using a CME-55 truck-mounted drill rig equipped with continuous flight hollow-stem auger and 

rock coring equipment.  The borehole locations are shown on Figure 4 in Appendix C.  The boreholes were advanced using a 

rotary drilling rig, and samples collected using a split spoon sampler at 1.2 m intervals.  Sampling for environmental purposes 

was only conducted on the fill samples collected from the boreholes.    
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No groundwater APECs were identified on the 266 Carruthers Avenue parcel and therefore, no groundwater samples were 

collected for laboratory analysis from that parcel. A groundwater sample was collected from MW-6 on 268 Carruthers Avenue 

in 2019 via a low flow sampling 

Three (3) soil samples, plus one blind duplicate, were submitted for the chemical analysis of PHC, VOC, PAH, and metals from 

the 266 Carruthers Avenue parcel and one soil sample was submitted for the chemical analysis of PHC and BTEX from the 268 

Carruthers Avenue parcel.   

The concentrations of PHC and BTEX measured in the analysed soil samples were less than MECP 2011 Table 7 SCS, as shown 

in Table 1 in Appendix E, with the exception of PHC F3 and F4 in the soil sample collected from BH-2 SS2 at a depth of 0.15 to 

0.75 m.  The BTEX and PHC results are shown on Figures 6 and 9 in Appendix A. 

The concentrations of VOC measured in the analysed soil samples were less than MECP 2011 Table 7 SCS, as shown in Table 

1 in Appendix B.  

The concentrations of metals measured in the analysed soil samples were less than the MECP 2011 Table 7 SCS, as shown in 

Table 2 in Appendix B, with the exception of cadmium, lead, mercury and zinc in all three soil samples.  The metals results 

are shown on Figures 7 and 10 in Appendix A. 

The concentrations of PAH measured in the analysed soil samples were less than the MECP 2011 Table 7 SCS, as shown in 

Table 3 in Appendix B.  The PAH results are shown on Figures 8 and 11 in Appendix A. 

There were no exceedances of the MECP Table 7 SCS for any of the parameters analysed in groundwater. Analytical results 

are included in Table 5 in Appendix E. 

5.9.8 Contaminants of Concern 

Prior to remediation, all soil on site was determined to be contaminated. No contaminated groundwater was encountered. 

Contaminants that exceeded the applicable standards included:  

Soil: PHC fractions F3 and F4, cadmium, lead, mercury and zinc. 

Groundwater: No groundwater samples exceeded the Table 7 SCS. 

5.9.9 Contaminant Fate and Transport 

A variety of physical, chemical and biochemical mechanisms affect the fate and transport of the potential COC in soil, the 

contribution of which is dependent on the soil conditions at the Phase Two property, as well as the chemical/physical 

properties of the COC. Relevant fate and transport mechanisms are natural attenuation mechanisms, including advection 

mixing, mechanical dispersion/molecular diffusion, phase partitions (i.e. sorption and volatilization), and possibly abiotic or 

biotic chemical reactions, which effectively reduce COC concentrations. 

Prior to remediation, the majority of the soil on site was determined to be contaminated, as PHC fractions F3 and F4, and 

metals exceeded the applicable Table 7 SCS. 

The potential on-site exposure pathways for the construction workers are incidental soil ingestion, soil particulate inhalation, 

soil dermal contact, ambient vapour inhalation, and vapour skin contact.   

The potential on-site exposure pathways for the short-term outdoor workers (who are not exposed directly to subsurface soil 

and groundwater) are incidental surface soil ingestion, surface soil particulate inhalation, surface soil dermal contact, ambient 

air inhalation, and vapour skin contact.   

The potential on-site exposure pathway for the property residents and visitors is indoor air inhalation. 

A diagram identifying the release mechanisms, contaminant transport pathway, human receptors, exposure points and routes 

of exposure are shown on Figure 12 in Appendix A. 
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While the footprint of the building that is being planned will occupy most of the Phase Two property, there will be a 

landscaped area surrounding the building. Therefore, The Phase Two property is capable of supporting some ecological 

receptors. Relevant ecological receptors include terrestrial vegetation (bushes, grasses and weeds); soil invertebrates 

(earthworms, millipedes and beetles); birds (seagulls, pigeons, sparrows and robins); and small terrestrial mammals (moles, 

voles, and mice). Since all pre-remediation groundwater samples were within the Table 7 SCS, groundwater root uptake, 

groundwater dermal contact, and incidental ingestion of groundwater were not deemed to be potential exposure pathways 

for any of the potential on-site ecological receptors.  

The potential on-site exposure pathways for terrestrial vegetation are root uptake of soil and stem and foliar uptake of 

vapours from soil. 

The potential on-site exposure pathways for soil invertebrates are soil particulate inhalation, soil dermal contact, soil 

ingestion, and vapour inhalation, and plant and animal tissue ingestion.   

The potential on-site exposure pathways for mammals and birds are soil particulate inhalation, soil dermal contact, soil 

ingestion, vapour inhalation, and plant and animal tissue ingestion.  

A diagram identifying the release mechanisms, contaminant transport pathway, ecological receptors, exposure points and 

routes of exposure are shown on Figure 13 in Appendix A.  
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6.0 Conclusion 

Based on the Phase Two ESA results, the following summary is provided: 

• The Phase Two ESA consisted of advancing a total of six (6) boreholes to investigate the quality of fill on the property 

which was identified in this Phase One and Two ESA.  Two monitoring wells were installed on the Phase Two 

property.  A worst-case sample of the fill material from four of the boreholes was submitted for laboratory analysis 

of PHCs, VOC, PAH, and/or metals.  A groundwater sample was collected from MW-6 and submitted for laboratory 

analysis of PHC and VOC. 

• A 75 mm to 350 mm layer of granular fill was observed at the ground surface of several boreholes.  Soil at the Phase 

Two property prior to remediation generally consisted of sand and gravel fill material. The fill layer ranged in 

thickness from 0.4 to 1.6 m and was encountered in all boreholes. Limestone bedrock was present underlying the 

fill material. No native soil was present at the Phase Two property. 

• Groundwater was encountered at depths ranging from 1.70 m in BH-1 to 3.10 m in BH-3 in August 2022. The 

groundwater flow direction could not be calculated since there were only two water levels available on the Phase 

Two property in August 2022. 

• Three (3) soil samples, plus one blind duplicate, were submitted for the chemical analysis of PHC, VOC, PH, and 

metals, from the 266 Carruthers Avenue parcel and one soil sample was submitted for the chemical analysis of PHC 

and BTEX from the 268 Carruthers Avenue parcel.  The concentrations of PHC and BTEX measured in the analysed 

soil samples were less than MECP 2011 Table 7 SCS, as shown in Table 1 in Appendix B, with the exception of PHC 

F3 and F4 in the soil sample collected from BH-2 SS2 at a depth of 0.15 to 0.75 m and cadmium, lead, mercury and 

zinc in all three soil samples.  Based on these results, the fill on the property is considered to be impacted. 

• The concentrations of VOC and PHC in the analyzed groundwater sample were less than the 2011 MECP Table 7 SCS.  

The Qualified Person can confirm that the Phase Two Environmental Site Assessment was conducted per the requirements 

of Ontario Regulation 153/04, as amended, and in accordance with generally accepted professional practices. 
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8.0 General Limitations  

Basis of Report 

This report (“Report”) is based on site conditions known or inferred by the investigation undertaken as of the date of the 
Report. Should changes occur which potentially impact the condition of the site the recommendations of EXP may require re-

evaluation. Where special concerns exist, or McCormick Park Developments Incorporated (“the Client”) has special 
considerations or requirements, these should be disclosed to EXP to allow for additional or special investigations to be 

undertaken not otherwise within the scope of investigation conducted for the purpose of the Report.  

Reliance on Information Provided 

The evaluation and conclusions contained in the Report are based on conditions in evidence at the time of site inspections 

and information provided to EXP by the Client and others. The Report has been prepared for the specific site, development, 

building, design or building assessment objectives and purpose as communicated by the Client. EXP has relied in good faith 

upon such representations, information and instructions and accepts no responsibility for any deficiency, misstatement or 

inaccuracy contained in the Report as a result of any misstatements, omissions, misrepresentation or fraudulent acts of 

persons providing information. Unless specifically stated otherwise, the applicability and reliability of the findings, 

recommendations, suggestions or opinions expressed in the Report are only valid to the extent that there has been no 

material alteration to or variation from any of the information provided to exp. If new information about the environmental 

conditions at the Site is found, the information should be provided to EXP so that it can be reviewed and revisions to the 

conclusions and/or recommendations can be made, if warranted.   

Standard of Care 

The Report has been prepared in a manner consistent with the degree of care and skill exercised by engineering consultants 

currently practicing under similar circumstances and locale.  No other warranty, expressed or implied, is made. Unless 

specifically stated otherwise, the Report does not contain environmental consulting advice. 

Complete Report 

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment form part of the 

Report. This material includes, but is not limited to, the terms of reference given to EXP by the Client, communications 

between EXP and the Client, other reports, proposals or documents prepared by EXP for the Client in connection with the 

site described in the Report. In order to properly understand the suggestions, recommendations and opinions expressed in 

the Report, reference must be made to the Report in its entirety. EXP is not responsible for use by any party of portions of 

the Report. 

Use of Report 

The information and opinions expressed in the Report, or any document forming part of the Report, are for the sole benefit 

of the Client. No other party may use or rely upon the Report in whole or in part without the written consent of EXP. Any use 

of the Report, or any portion of the Report, by a third party are the sole responsibility of such third party. EXP is not 

responsible for damages suffered by any third party resulting from unauthorised use of the Report. 

Report Format 

Where EXP has submitted both electronic file and a hard copy of the Report, or any document forming part of the Report, 

only the signed and sealed hard copy shall be the original documents for record and working purposes. In the event of a 

dispute or discrepancy, the hard copy shall govern. Electronic files transmitted by EXP utilize specific software and hardware 

systems. EXP makes no representation about the compatibility of these files with the Client’s current or future software and 
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hardware systems. Regardless of format, the documents described herein are EXP’s instruments of professional service and 

shall not be altered without the written consent of EXP.   
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Figure 16- Human Health On-Site Conceptual Exposure Model McCormick Park Developments Inc.

Phase Two ESA

266 and 268 Carruthers Avenue, Ottawa, ON

OTT-22009213-C0
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Figure 17-  E cological On-Site Conceptual Exposure Model McCormick Park Developments Inc.

Phase Two ESA

266 and 268 Carruthers Avenue, Ottawa, ON

OTT-22009213-C0
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1 Introduction 
This appendix presents the Sampling and Analysis Plan (SAAP) that was developed in support of the 
Phase Two Environmental Site Assessment (ESA) for the property located at 266 Carruthers Avenue in 
Ottawa, Ontario (hereinafter referred to as the ‘site’).  The SAAP presents the procedures and measures 
that will be undertaken during field investigative activities to characterize the site conditions and meet the 
data quality objectives of the Phase Two ESA.     

The SAAP presents the sampling program proposed for the site, the recommended procedures and 
protocols for sampling and related field activities, the data quality objectives, and the quality assurance/ 
quality control measures that will be undertaken to provide for the collection of accurate, reproducible and 
representative data.  These components are described in further detail below.   

2 Field Sampling Program 
The field sampling program was developed to provide for the collection of samples of the soil and 
groundwater for chemical analysis of petroleum hydrocarbons (PHC), benzene, toluene, ethylbenzene 
and xylenes (collectively known as ‘BTEX’), polycyclic aromatic hydrocarbons (PAH), and metals.  The 
soil sampling media is to consist of the overburden materials (depths up to 6.5 m of overburden beneath 
site).  The soil sampling will be location-specific to assess for the potential presence of PHC, BTEX, PAH, 
and/or metals based on the identification of potential areas of potential environmental concern identified 
in a Phase One ESA completed by EXP in 2022.  Vapour readings will also be taken in the field to 
determine samples to be submitted for laboratory analysis.   

No groundwater sampling will be completed.  

Vertical control of the boreholes will be obtained through the completion of an elevation survey with 
reference to a geodetic benchmark.   

3 Field Methods 
To meet the requirements of the field sampling program, the following field investigative methods will be 
undertaken: 

•  Borehole Drilling;  

•  Soil Sampling; and, 

•  Elevation Survey. 

The field investigative methods will be performed following the procedures and protocols set out in EXP’s 
standard operating procedures and are outlined below: 

3.1 Borehole Drilling  

Boreholes will be advanced at the site to facilitate the collection of soil samples for chemical analysis and 
geologic characterization; and, for the installation of groundwater monitoring wells.  A total of 3 boreholes 
(BH22-1 to BH22-3) are proposed to be advanced at the site, up to a maximum overburden depth of 
approximately 2.5 m below grade, to provide for the collection of samples of the surficial and overburden 
materials beneath the site.  The borehole locations will be selected to delineate the extent and magnitude 
of PCOC related impacts to the soil/fill.   
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Prior to borehole drilling, utility clearances will be obtained from public and private locators, as required.  
The borehole drilling program will be conducted by a licensed driller under the oversight of EXP field staff.  
All drilling equipment will be cleaned prior to the commencement of drilling at each borehole location.  

3.2 Soil Sampling 

Soil samples will be collected for chemical analysis and geologic property characterization.  The soil 
samples will be collected using 5 cm diameter, 60 cm long, stainless steel split-spoon sampling devices 
advanced ahead of the direct push drilling equipment at continuous intervals.  The split spoon sampling 
devices will be attached to drill rods and advanced into the soil by means of a standard penetrating 
hammer.  Upon retrieval from the boreholes, the split-spoon samplers will be placed on a flat surface and 
disassembled by drilling personnel to provide access of the recovered cores.  Geologic and sampling 
details of the recovered cores will be logged and the samples will be assessed for the potential presence 
of non-aqueous phase liquids.  Samples for chemical analysis will be selected on the basis of visual and 
olfactory evidence of impacts and at specific intervals to define the lateral and vertical extent of known 
impacts.   

Recommended volumes of soil samples selected for chemical analysis will be collected into pre-cleaned, 
laboratory supplied, analytical test group specific containers.  The samples will be placed into clean 
insulated coolers chilled with ice for storage and transport.  Samples intended for analysis of BTEX and 
PHC F1-F2 will be collected into 40 ml vials.  The samples will be assigned unique identification numbers, 
and the date, time, location, and requested analyses for each sample will be documented in a bound field 
note book.  The samples will be submitted to the contract laboratory within analytical test group holding 
times under Chain of Custody (COC) protocols. New disposable chemical resistant gloves will be used for 
each soil core to prevent sample cross-contamination. 

3.3 Elevation Survey 

An elevation survey will be conducted to obtain vertical control of all borehole locations.  The ground 
surface elevation of each borehole location will be surveyed against a known geodetic benchmark, or if 
unavailable, against a suitable arbitrary benchmark.  Elevations measured against using a high precision 
GPS unit and a benchmark with an assigned elevation will be recorded as meters above mean sea level 
(m AMSL).  The elevation survey will be accurate to within ± 0.5 cm.  

4 Field Quality Assurance/Quality Control Program 
The objective of the field quality assurance/quality control (QA/QC) program is to obtain soil samples and 
other field measurements that provide data of acceptable quality that meets the objectives of the Phase 
Two ESA.  The objectives of the QA/QC program will be achieved through the implementation of 
procedures for the collection of unbiased (i.e. non-contaminated) samples, sample documentation and 
the collection of appropriate QC samples to provide a measure of sample reproducibility and accuracy. 
The field QA/QC measures will comprise: 

•  Decontamination Protocols; 

•  Equipment Calibration; 

•  Sample Preservation; 

•  Sample Documentation; and, 

•  Field Quality Control Samples. 
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Details on the field QA/QC measures are provided below. 

4.1 Decontamination Protocols 

Decontamination protocols will be followed during field sampling where non-dedicated sampling 
equipment is used to prevent sample cross contamination.  The split spoon soil sampling device will be 
cleaned/decontaminated between sampling intervals in according with SOP requirements.  All 
decontamination fluids will be collected and stored in sealed, labeled containers. 

4.2 Equipment Calibration 

All equipment requiring calibration will be calibrated in the field according to manufacturer’s requirements 
using analytical grade reagents, or by the supplier prior to conducting field activities, and subsequently 
checked in the field.  The calibration of all pre-calibrated instruments will be checked in the field using 
analytical grade reagents and re-calibrated as required.  For multiple day sampling events, equipment 
calibration will be checked prior to the beginning of sampling activities.  All calibration data will be 
documented in a bound hard cover notebook.  

4.3 Sample Preservation 

All samples will be preserved using appropriate analytical test group specific reagents, as required, and 
upon collection placed in pre-chilled insulated coolers packed with ice for storage and transport. 

4.4 Sample Documentation 

All samples will be assigned a unique identification number, which is to be recorded along with the date, 
time, project number, company name, location and requested analysis in a bound field notebook.  All 
samples will be handled and transported following COC protocols.   

4.5 Field Quality Control 

Field quality controls samples will be collected to evaluate the accuracy and reproducibility of the field 
sampling procedures. For soil sampling, one (1) field duplicate is to be collected for every ten (10) 
samples submitted for chemical analysis.  The field duplicate samples will be assessed by calculating the 
relative percent difference and comparing to the analytical test group specific acceptance criteria.   
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SS2

ASPHALT ~25 mm thick
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Crushed limestone, grey, moist (compact)
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SS1
ASPHALTIC CONCRETE ~25 mm
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SS1

Run 1
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ASPHALTIC CONCRETE ~35 mm
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Void from 1.5 m to 2.1 m depths

Borehole Terminated at 6.1 m Depth
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1.Borehole data requires interpretation by EXP before
use by others

2.A 32 mm diameter monitoring well with screened
section installed as shown.

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00252997-B0
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EXP Services Inc. OTT-22009213-C0

TABLE 1 SOIL ANALYTICAL RESULTS  (µg/g)

PETROLEUM HYDROCARBONS 

266 Carruthers Avenue, Ottawa

MECP 

Table 7
1 MW-6 SS1 BH1 SS2 BH2 SS2 BH3 GS3 Dup1

Sample Date (d/m/y) 30-Aug-19 22-Jul-22 22-Jul-22 22-Jul-22 Duplicate of

0.0 - 0.6 0.15 - 0.75 0.15 - 0.5 0.35 - 0.45 BH3 GS3

KRR580 B22-23660-1 B22-23660-2 B22-23660-3 B22-23660-4

7-Sep-2019 29-Jul-2022 29-Jul-2022 29-Jul-2022 29-Jul-2022

Maxxam Certificate of Analysis B9O6633 B22-23660 B22-23660 B22-23660 B22-23660

16 NA < 0.5 < 0.5 < 0.5 < 0.5

0.21 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02

13 NA < 0.02 < 0.02 < 0.02 < 0.02

0.27 NA < 0.02 < 0.02 < 0.02 < 0.02

0.05 NA < 0.05 < 0.05 < 0.05 < 0.05

0.05 NA < 0.05 < 0.05 < 0.05 < 0.05

2.4 NA < 0.02 < 0.02 < 0.02 < 0.02

0.05 NA < 0.02 < 0.02 < 0.02 < 0.02

9.4 NA < 0.02 < 0.02 < 0.02 < 0.02

3.4 NA < 0.05 < 0.05 < 0.05 < 0.05

4.8 NA < 0.05 < 0.05 < 0.05 < 0.05

0.083 NA < 0.05 < 0.05 < 0.05 < 0.05

Dichlorodifluoromethane 16 NA < 0.05 < 0.05 < 0.05 < 0.05

3.5 NA < 0.02 < 0.02 < 0.02 < 0.02

0.05 NA < 0.02 < 0.02 < 0.02 < 0.02

0.05 NA < 0.02 < 0.02 < 0.02 < 0.02

3.4 NA < 0.02 < 0.02 < 0.02 < 0.02

0.084 NA < 0.02 < 0.02 < 0.02 < 0.02

0.05 NA < 0.02 < 0.02 < 0.02 < 0.02

2 < 0.02 < 0.05 < 0.05 < 0.05 < 0.05

0.05 NA < 0.02 < 0.02 < 0.02 < 0.02

Hexane 2.8 NA < 0.02 < 0.02 < 0.02 < 0.02

0.1 NA < 0.05 < 0.05 < 0.05 < 0.05

16 NA < 0.5 < 0.5 < 0.5 < 0.5

1.7 NA < 0.5 < 0.5 < 0.5 < 0.5

0.75 NA < 0.05 < 0.05 < 0.05 < 0.05

0.7 NA < 0.05 < 0.05 < 0.05 < 0.05

0.058 NA < 0.02 < 0.02 < 0.02 < 0.02

0.05 NA < 0.05 < 0.05 < 0.05 < 0.05

0.28 NA < 0.05 < 0.05 < 0.05 < 0.05

2.3 < 0.02 < 0.2 < 0.2 < 0.2 < 0.2

0.38 NA < 0.02 < 0.02 < 0.02 < 0.02

0.05 NA < 0.02 < 0.02 < 0.02 < 0.02

0.061 NA < 0.05 < 0.05 < 0.05 < 0.05

Trichlorofluoromethane 4 NA < 0.02 < 0.02 < 0.02 < 0.02

0.02 NA < 0.02 < 0.02 < 0.02 < 0.02

3.1 <0.04 < 0.03 < 0.03 < 0.03 < 0.03

55 <10 < 10 < 10 < 10 < 10

98 20 < 5 < 5 < 5 < 5

300 160 < 10 319 52 47

2800 580 < 10 565 69 60

2800 1900 NA 3220 310 NA

NOTES:

1

Shaded/Bold Concentration exceeds MECP Table 7 Residential SCS.

NA Not analyzed

NA

Chlorobenzene

Acetone

Benzene

Bromodichloromethane

Bromoform

Bromomethane

MECP Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the EPA, April 2011, Table 7 Non-

Potable Residential SCS, coarse grained soil.

PHC F4 (>C34-C50)

PHC F1 (>C6-C10)

PHC F2 (>C10-C16)

PHC F3 (>C16-C34)

PHC F4 gravimetric

Ethylene Dibromide

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethylene

Cis-1,2-Dichloroethylene

Trans-1,2-Dichloroethylene

Residential
Sample Depth (mbsg)

< 0.02 < 0.02 < 0.02

Parameter

BV Labs ID

Date of Analysis

0.05

1,2-Dichloropropane

Cis-1,3-Dichloropropylene

Trans-1,3-Dichloropropylene

Chloroform

Dibromochloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Carbon Tetrachloride

1,1,2-Trichloroethane

Trichloroethylene

Vinyl Chloride

Total Xylenes

< 0.02

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

Methylene Chloride

Methyl Ethyl Ketone

Methyl Isobutyl Ketone

Methyl-t-Butyl Ether

Styrene

Ethylbenzene



EXP Services Inc. OTT-22009213-C0

TABLE 2 SOIL ANALYTICAL RESULTS  (µg/g)

METALS

266 Carruthers Avenue, Ottawa

MECP 

Table 7
1 BH1 SS2 BH2 SS2 BH3 GS3 Dup1

Sample Date (d/m/y) 22-Jul-22 22-Jul-22 22-Jul-22 Duplicate of

0.15 - 0.75 0.15 - 0.5 0.35 - 0.45 BH3 GS3

B22-23660-1 B22-23660-2 B22-23660-3 B22-23660-4

29-Jul-2022 29-Jul-2022 29-Jul-2022 29-Jul-2022

Maxxam Certificate of Analysis B22-23660 B22-23660 B22-23660 B22-23660

7.5 < 0.5 2.9 1.6 1.8

18 1.2 7.7 9.4 9.8

390 259 343 267 283

4 0.5 0.6 0.6 0.7

120 6.2 9.9 9.5 7.9

1.5 0.14 0.13 0.16 0.13

1.2 < 0.5 2.4 3 2.7

160 43 35 27 30

8 < 0.2 < 0.2 < 0.2 < 0.2

22 16 13 10 10

140 12 55 93 82

120 11 277 236 229

0.27 0.042 0.278 0.687 0.557

6.9 2 2 2 2

100 24 30 24 25

2.4 0.6 1.1 0.9 1.1

20 0.7 0.4 0.5 0.5

1 0.2 0.3 0.2 0.2

23 0.6 0.8 0.6 0.7

86 36 55 42 47

340 119 343 393 395
5 1.15 0.711 0.222 0.233

NOTES:

1

Shaded/ Bold Concentration exceeds MECP Table 7 Residential SCS.

NA Not analyzed

Lead

Mercury

Molybdenum

Boron (HWS)

Beryllium

Boron

Cadmium

Chromium

Cobalt

Sodium Absorption Ratio

MECP Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the EPA, April 2011, Table 7 Non-Potable Residential SCS, 

coarse grained soil.

Chromium VI

Copper

Parameter

Residential
Sample Depth (mbsg)

BV Labs ID

Date of Analysis

Antimony

Thallium

Uranium

Vanadium

Zinc

Arsenic

Barium

Selenium

Nickel

Silver



EXP Services Inc. OTT-22009213-C0

TABLE 3 SOIL ANALYTICAL RESULTS  (µg/g)

POLYCYCLIC AROMATIC HYDROCARBONS

266 Carruthers Avenue, Ottawa

Parameter
MECP 

Table 7
1 BH1 SS2 BH2 SS2 BH3 GS3 Dup1

Sample Date (d/m/y) 22-Jul-22 22-Jul-22 22-Jul-22 Duplicate of

0.15 - 0.75 0.15 - 0.5 0.35 - 0.45 BH3 GS3

B22-23660-1 B22-23660-2 B22-23660-3 B22-23660-4

29-Jul-2022 29-Jul-2022 29-Jul-2022 29-Jul-2022

Certificate of Analysis B22-23660 B22-23660 B22-23660 B22-23660

7.9 < 0.05 < 0.05 < 0.05 < 0.05

0.15 < 0.05 < 0.07 < 0.05 < 0.05

0.67 < 0.05 0.08 < 0.05 < 0.05

0.5 < 0.05 0.26 0.17 0.12

0.3 < 0.05 0.23 0.15 0.13

0.78 < 0.05 0.3 0.22 0.18

6.6 < 0.05 0.11 0.07 0.06

0.78 < 0.05 0.11 0.09 0.06

7 < 0.05 0.3 0.18 0.15

0.1 < 0.05 0.05 < 0.05 < 0.05

0.69 < 0.05 0.43 0.28 0.21

62 < 0.05 < 0.09 < 0.05 < 0.05

0.38 < 0.05 0.12 0.09 0.07

0.99 < 0.05 < 0.05 < 0.05 < 0.05

0.6 < 0.05 < 0.07 < 0.05 < 0.05

Phenanthrene 6.2 < 0.05 0.32 0.13 0.12

78 < 0.05 0.38 0.21 0.18

NOTES:

1

Shaded/ Bold Concentration exceeds MECP Table 7 Residential SCS.

Naphthalene

Pyrene

Fluoranthene

Fluorene

Indeno[1,2,3-cd]pyrene

MECP Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the EPA, April 2011, Table 7 Non-

Potable Residential SCS, coarse grained soil.

Residential
Sample Depth (mbsg)

Lab ID

Date of Analysis

Acenaphthene

Acenaphthylene

Anthracene

Benzo[a]anthracene

Benzo[a]pyrene

Benzo[b]fluoranthene

Benzo[g,h,i]perylene

Benzo[k]fluoranthene

Chrysene

Dibenz[a,h]anthracene

Methylnaphthalene, 2-(1-)



EXP Services Inc.

Table 4 - Maximum Concentrations in Soil

OTT-22009213-C0 Page 1 of 2

Parameter

F1 PHC (C6 - C10) - BTEX All locations 0.0 - 0.6 22-Jul-22 <10 55

F2 PHC (C10-C16) MW-6 SS1 0.0 - 0.6 30-Aug-19 20 98

F3 PHC (C16-C34) BH2 SS2 0.15 - 0.5 22-Jul-22 319 300

F4 PHC (C34-C50) BH2 SS2 0.15 - 0.5 22-Jul-22 3220 2800

Benzene All locations 0.0 - 0.6 22-Jul-22 <0.02 0.21

Ethylbenzene All locations 0.0 - 0.6 3-Sep-19 <0.05 2

Toluene All locations 0.0 - 0.6 30-Aug-19 <0.2 2.3

Xylenes, total MW-6 SS1 0.0 - 0.6 30-Aug-19 <0.04 3.1

Acenaphthene BH2 SS2 0.15 - 0.5 22-Jul-22 < 0.05 7.9

Acenaphthylene BH2 SS2 0.15 - 0.5 22-Jul-22 < 0.07 0.15

Anthracene BH2 SS2 0.15 - 0.5 22-Jul-22 0.08 0.67

Benzo(a)anthracene BH2 SS2 0.15 - 0.5 22-Jul-22 0.26 0.5

Benzo(a)pyrene BH2 SS2 0.15 - 0.5 22-Jul-22 0.23 0.3

Benzo(b/j)fluoranthene BH2 SS2 0.15 - 0.5 22-Jul-22 0.30 0.78

Benzo(g,h,i)perylene BH2 SS2 0.15 - 0.5 22-Jul-22 0.11 6.6

Benzo(k)fluoranthene BH2 SS2 0.15 - 0.5 22-Jul-22 0.11 0.78

Chrysene BH2 SS2 0.15 - 0.5 22-Jul-22 0.30 7

Dibenz(a,h)anthracene BH2 SS2 0.15 - 0.5 22-Jul-22 0.05 0.1

Fluoranthene BH2 SS2 0.15 - 0.5 22-Jul-22 0.43 0.69

Fluorene BH2 SS2 0.15 - 0.5 22-Jul-22 < 0.09 62

Indeno(1,2,3-cd)pyrene BH2 SS2 0.15 - 0.5 22-Jul-22 0.12 0.38

Methylnaphthalene, 2-(1-) BH2 SS2 0.15 - 0.5 22-Jul-22 < 0.05 0.99

Naphthalene BH2 SS2 0.15 - 0.5 22-Jul-22 < 0.07 0.6

Phenanthrene BH2 SS2 0.15 - 0.5 22-Jul-22 0.32 6.2

Pyrene BH2 SS2 0.15 - 0.5 22-Jul-22 0.38 78

Antimony BH2 SS2 0.15 - 0.5 22-Jul-22 2.9 7.5

Arsenic BH3 GS3 0.35 - 0.45 22-Jul-22 9.8 18

Barium BH2 SS2 0.15 - 0.5 22-Jul-22 343 390

Beryllium BH3 GS3 0.35 - 0.45 22-Jul-22 0.7 4

Boron BH2 SS2 0.15 - 0.5 22-Jul-22 939 120

Boron (HWS) BH3 GS3 0.35 - 0.45 22-Jul-22 0.16 2

Cadmium BH2 SS2 0.15 - 0.5 22-Jul-22 2.7 1.2

Chromium BH2 SS2 0.15 - 0.5 22-Jul-22 35 160

Chromium VI BH2 SS2 0.15 - 0.5 22-Jul-22 <0.2 8

Cobalt BH2 SS2 0.15 - 0.5 22-Jul-22 13 22

Copper BH3 GS3 0.35 - 0.45 22-Jul-22 93 140

Lead BH2 SS2 0.15 - 0.5 22-Jul-22 277 120

Mercury BH3 GS3 0.35 - 0.45 22-Jul-22 0.687 0

Molybdenum BH3 GS3 0.35 - 0.45 22-Jul-22 2 6.9

Nickel BH2 SS2 0.15 - 0.5 22-Jul-22 30 100

Selenium BH2 SS2 0.15 - 0.5 22-Jul-22 1.1 2.4

Silver BH3 GS3 0.35 - 0.45 22-Jul-22 0.5 20

Thallium BH2 SS2 0.15 - 0.5 22-Jul-22 0.3 1

Uranium BH2 SS2 0.15 - 0.5 22-Jul-22 0.8 23

Vanadium BH2 SS2 0.15 - 0.5 22-Jul-22 55 86

Zinc BH3 GS3 0.35 - 0.45 22-Jul-22 395 340

Sodium Absorption Ratio BH2 SS2 0.15 - 0.5 22-Jul-22 0.711 5

NOTES:

All results are in ppm on dry weight basis

Non-detectable results are shown as "< (RDL)" where RDL represents the reporting detection limit. 

Table 4 - Maximum Concentrations in Soil

Petroleum Hydrocarbons

Polycylic Aromatic Hydrocarbons

Inorganic Parameters

Results were compared to Ontario Ministry of Environment, Conservation and Parks (MECP), Soil, Groundwater and Sediment Standards for 

use under Part XV.1 of the Environmental Protection Act, April 2011, Table 7 Full Depth Generic Site Condition Standards (SCS) in a Non- 

Potable Ground Water Condition for Residential/Parkland/Institutional property use and coarse textured soils.

MECP Table 7

266 Carruthers Avenue, Ottawa

Sample Location
Sample Depth 

(mbgs)
Sampling Date

Maximum 

Concentration



EXP Services Inc.

OTT-22009213-C0 Page 2 of 2

Parameter

Acetone All locations 0.15 - 0.5 22-Jul-22 < 0.5 16

Benzene All locations 0.15 - 0.5 22-Jul-22 < 0.02 0.21

Bromodichloromethane All locations 0.15 - 0.5 22-Jul-22 < 0.02 13

Bromoform All locations 0.15 - 0.5 22-Jul-22 < 0.02 5.4

Bromomethane All locations 0.15 - 0.5 22-Jul-22 < 0.05 0.05

Carbon Tetrachloride All locations 0.15 - 0.5 22-Jul-22 < 0.05 0.05

Chlorobenzene All locations 0.15 - 0.5 22-Jul-22 < 0.02 2.4

Chloroform All locations 0.15 - 0.5 22-Jul-22 < 0.02 3.1

Dibromochloromethane All locations 0.15 - 0.5 22-Jul-22 < 0.02 9.4

1,2-Dichlorobenzene All locations 0.15 - 0.5 22-Jul-22 < 0.05 3.4

1,3-Dichlorobenzene All locations 0.15 - 0.5 22-Jul-22 < 0.05 4.8

1,4-Dichlorobenzene All locations 0.15 - 0.5 22-Jul-22 < 0.05 0.083

Dichlorodifluoromethane All locations 0.15 - 0.5 22-Jul-22 < 0.05 16

1,1-Dichloroethane All locations 0.15 - 0.5 22-Jul-22 < 0.02 3.5

1,2-Dichloroethane All locations 0.15 - 0.5 22-Jul-22 < 0.02 0.05

1,1-Dichloroethylene All locations 0.15 - 0.5 22-Jul-22 < 0.02 0.05

Cis-1,2-Dichloroethylene All locations 0.15 - 0.5 22-Jul-22 < 0.02 3.4

Trans-1,2-Dichloroethylene All locations 0.15 - 0.5 22-Jul-22 < 0.02 0.084

1,2-Dichloropropane All locations 0.15 - 0.5 22-Jul-22 < 0.02 0.05

Cis-1,3-Dichloropropylene All locations 0.15 - 0.5 22-Jul-22

Trans-1,3-Dichloropropylene All locations 0.15 - 0.5 22-Jul-22

Ethylbenzene All locations 0.15 - 0.5 22-Jul-22 < 0.05 2.1

Ethylene Dibromide All locations 0.15 - 0.5 22-Jul-22 < 0.02 0.05

Hexane All locations 0.15 - 0.5 22-Jul-22 < 0.02 2.8

Methylene Chloride All locations 0.15 - 0.5 22-Jul-22 < 0.05 0.1

Methyl Ethyl Ketone All locations 0.15 - 0.5 22-Jul-22 < 0.5 16

Methyl Isobutyl Ketone All locations 0.15 - 0.5 22-Jul-22 < 0.5 1.7

Methyl-t-Butyl Ether All locations 0.15 - 0.5 22-Jul-22 < 0.05 0.75

Styrene All locations 0.15 - 0.5 22-Jul-22 < 0.05 0.7

1,1,1,2-Tetrachloroethane All locations 0.15 - 0.5 22-Jul-22 < 0.02 0.058

1,1,2,2-Tetrachloroethane All locations 0.15 - 0.5 22-Jul-22 < 0.05 0.05

Tetrachloroethylene All locations 0.15 - 0.5 22-Jul-22 < 0.05 0.28

Toluene All locations 0.15 - 0.5 22-Jul-22 < 0.2 2.3

1,1,1-Trichloroethane All locations 0.15 - 0.5 22-Jul-22 < 0.02 0.38

1,1,2-Trichloroethane All locations 0.15 - 0.5 22-Jul-22 < 0.02 0.05

Trichloroethylene All locations 0.15 - 0.5 22-Jul-22 < 0.05 0.05

Trichlorofluoromethane All locations 0.15 - 0.5 22-Jul-22 < 0.02 4.0

Vinyl Chloride All locations 0.15 - 0.5 22-Jul-22 < 0.02 0.02

Total Xylenes All locations 0.15 - 0.5 22-Jul-22 < 0.03 3.1

NOTES:

All results are in ppm on dry weight basis

Non-detectable results are shown as "< (RDL)" where RDL represents the reporting detection limit. 

Volatile Organic Compounds

<0.020 0.05

Results were compared to Ontario Ministry of Environment, Conservation and Parks (MECP), Soil, Groundwater and Sediment Standards for 

use under Part XV.1 of the Environmental Protection Act, April 2011, Table 7 Full Depth Generic Site Condition Standards (SCS) in a Non- 

Potable Ground Water Condition for Residential/Parkland/Institutional property use and coarse textured soils.

266 Carruthers Avenue, Ottawa

Sample Location
Sample Depth 

(mbgs)
Sampling Date

Maximum 

Concentration
MECP Table 7



EXP Services Inc. OTT-22009213-C0

TABLE 5 GROUNDWATER ANALYTICAL RESULTS  (µg/L)

VOLATILE ORGANIC COMPOUNDS

Parameter
MECP 

Table 7
1 MW-6 TRIP BLANK

Sample Date (d/m/y) 19-Sep-19 19-Sep-19

3.1 - 6.1 NA

KVG982 KVG987

25-Apr-2019 25-Apr-2019

Maxxam Certificate of Analysis B9Q3808 B9Q3808

100000 <10 <10

0.5 <0.20 <0.20

67000 <0.50 <0.50

5 <1.0 <1.0

0.89 <0.50 <0.50

0.2 <0.20 <0.20

140 <0.20 <0.20

2 <0.20 <0.20

65000 <0.50 <0.50

150 <0.50 <0.50

7600 <0.50 <0.50

0.5 <0.50 <0.50

Dichlorodifluoromethane 3500 <1.0 <1.0

11 <0.20 <0.20

0.5 <0.50 <0.50

0.5 <0.20 <0.20

1.6 <0.50 <0.50

1.6 <0.50 <0.50

0.58 <0.20 <0.20

54 <0.20 <0.20

0.2 <0.20 <0.20

Hexane 5 <1.0 <1.0

26 <2.0 <2.0

21000 <10 <10

5200 <5.0 <5.0

15 <0.50 <0.50

43 <0.50 <0.50

1.1 <0.50 <0.50

0.5 <0.50 <0.50

0.5 <0.20 <0.20

320 <0.20 <0.20

23 <0.20 <0.20

0.5 <0.50 <0.50

0.5 <0.20 <0.20

Trichlorofluoromethane 2000 <0.50 <0.50

0.5 <0.20 <0.20

72 <0.20 <0.20

420 <25 NA

150 <100 NA

500 <200 NA

500 <200 NA

NOTES:

1

Shaded Concentration exceeds MECP Table 7 Residential SCS.

mbsg Metres below surface grade

PHC F1

PHC F2

PHC F3

PHC F4

Bromoform

Screened Interval

BV Labs ID

Date of Analysis

Acetone

Benzene

Bromodichloromethane

1,2-Dichloroethane

Bromomethane

Carbon Tetrachloride

Chlorobenzene

Chloroform

Dibromochloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane

1,1-Dichloroethylene

Cis-1,2-Dichloroethylene

Trans-1,2-Dichloroethylene

1,2-Dichloropropane

Cis-1,3-Dichloropropylene

Trans-1,3-Dichloropropylene

Ethylbenzene

Ethylene Dibromide

<0.50 <0.500.5

Vinyl Chloride

Total Xylenes

MECP Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the EPA, April 2011, Table 7 Non-Potable Residential 

SCS, coarse grained soil.

177 Armstrong Street and 268 Carruthers Avenue, Ottawa

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Methylene Chloride

Methyl Ethyl Ketone

Methyl Isobutyl Ketone

Methyl-t-Butyl Ether

Styrene

1,1,1,2-Tetrachloroethane



EXP Services Inc.

Table 6 - Maximum Concentrations in Groundwater

OTT-22009213-C0 Page 1 of 2

Parameter

F1 PHC (C6 - C10) - BTEX MW-6 3.1 - 6.1 19-Sep-19 <25 420

F2 PHC (C10-C16) MW-6 3.1 - 6.1 19-Sep-19 <100 150

F3 PHC (C16-C34) MW-6 3.1 - 6.1 19-Sep-19 <200 500

F4 PHC (C34-C50) MW-6 3.1 - 6.1 19-Sep-19 <200 500

Acetone MW-6 3.1 - 6.1 19-Sep-19 <10 100000

Benzene MW-6 3.1 - 6.1 19-Sep-19 <0.20 0.5

Bromodichloromethane MW-6 3.1 - 6.1 19-Sep-19 <0.50 67000

Bromoform MW-6 3.1 - 6.1 19-Sep-19 <1.0 5

Bromomethane MW-6 3.1 - 6.1 19-Sep-19 <0.50 0.89

Carbon Tetrachloride MW-6 3.1 - 6.1 19-Sep-19 <0.20 0.2

Chlorobenzene MW-6 3.1 - 6.1 19-Sep-19 <0.20 140

Chloroform MW-6 3.1 - 6.1 19-Sep-19 <0.20 2

Dibromochloromethane MW-6 3.1 - 6.1 19-Sep-19 <0.50 65000

1,2-Dichlorobenzene MW-6 3.1 - 6.1 19-Sep-19 <0.50 150

1,3-Dichlorobenzene MW-6 3.1 - 6.1 19-Sep-19 <0.50 7600

1,4-Dichlorobenzene MW-6 3.1 - 6.1 19-Sep-19 <0.50 0.5

Dichlorodifluoromethane MW-6 3.1 - 6.1 19-Sep-19 <1.0 3500

1,1-Dichloroethane MW-6 3.1 - 6.1 19-Sep-19 <0.20 11

1,2-Dichloroethane MW-6 3.1 - 6.1 19-Sep-19 <0.50 0.5

1,1-Dichloroethylene MW-6 3.1 - 6.1 19-Sep-19 <0.20 0.5

Cis-1,2-Dichloroethylene MW-6 3.1 - 6.1 19-Sep-19 <0.50 1.6

Trans-1,2-Dichloroethylene MW-6 3.1 - 6.1 19-Sep-19 <0.50 1.6

1,2-Dichloropropane MW-6 3.1 - 6.1 19-Sep-19 <0.20 0.58

Cis-1,3-Dichloropropylene MW-6 3.1 - 6.1 19-Sep-19

Trans-1,3-Dichloropropylene MW-6 3.1 - 6.1 19-Sep-19

Ethylbenzene MW-6 3.1 - 6.1 19-Sep-19 <0.20 54

Ethylene Dibromide MW-6 3.1 - 6.1 19-Sep-19 <0.20 0.2

Hexane MW-6 3.1 - 6.1 19-Sep-19 <1.0 5

Methylene Chloride MW-6 3.1 - 6.1 19-Sep-19 <2.0 26

Methyl Ethyl Ketone MW-6 3.1 - 6.1 19-Sep-19 <10 21000

Methyl Isobutyl Ketone MW-6 3.1 - 6.1 19-Sep-19 <5.0 5200

Methyl-t-Butyl Ether MW-6 3.1 - 6.1 19-Sep-19 <0.50 15

Styrene MW-6 3.1 - 6.1 19-Sep-19 <0.50 43

1,1,1,2-Tetrachloroethane MW-6 3.1 - 6.1 19-Sep-19 <0.50 1.1

1,1,2,2-Tetrachloroethane MW-6 3.1 - 6.1 19-Sep-19 <0.50 0.5

Tetrachloroethylene MW-6 3.1 - 6.1 19-Sep-19 <0.20 0.5

Toluene MW-6 3.1 - 6.1 19-Sep-19 <0.20 320

1,1,1-Trichloroethane MW-6 3.1 - 6.1 19-Sep-19 <0.20 23

1,1,2-Trichloroethane MW-6 3.1 - 6.1 19-Sep-19 <0.50 0.5

Trichloroethylene MW-6 3.1 - 6.1 19-Sep-19 <0.20 0.5

Trichlorofluoromethane MW-6 3.1 - 6.1 19-Sep-19 <0.50 2000

Vinyl Chloride MW-6 3.1 - 6.1 19-Sep-19 <0.20 0.5

Total Xylenes MW-6 3.1 - 6.1 19-Sep-19 <0.20 72

NOTES:

All results are in ppb

Non-detectable results are shown as "< (RDL)" where RDL represents the reporting detection limit. 

Volatile Organic Compounds

< 0.5 0.5

Results were compared to Ontario Ministry of Environment, Conservation and Parks (MECP), Soil, Groundwater and 

Sediment Standards for use under Part XV.1 of the Environmental Protection Act, April 2011, Table 7 Full Depth Generic Site 

Condition Standards (SCS) in a Non- Potable Ground Water Condition for all types of property use and coarse textured soils.

Petroleum Hydrocarbons

MECP

Table 7

266 Carruthers Avenue, Ottawa

Sample 

Location

Screen 

Interval 

(mbgs)

Sampling 

Date

Maximum 

Concentration



EXP Services Inc. OTT-22009213-C0

TABLE 7   RELATIVE PERCENT DIFFERENCES

PETROLEUM HYDROCARBONS - SOIL

Page 1 of 1

Parameter Units

22-Jul-22 22-Jul-22

Petroleum Hydrocarbons 

PHC F1 (>C6-C10) ug/g 10 < 10 < 10 nc 60

PHC F2 (>C10-C16) ug/g 5 < 5 < 5 nc 60

PHC F3 (>C16-C34) ug/g 10 52 47 10 60

PHC F4 (>C34-C50) ug/g 10 3220 310 165 60

Volatiles

Benzene ug/g 0.020 <0.02 <0.02 nc 100

Ethylbenzene ug/g 0.050 <0.05 <0.05 nc 100

Toluene ug/g 0.200 <0.2 <0.2 nc 100

Total Xylenes ug/g 0.030 <0.03 <0.03 nc 100

NOTES:

All results on dry weight basis; <RDL means not detected at reporting detection limit (RDL)

- means "not analysed"

nc means "not calculable" - one (or both) of the results are <5x RDL

Exceedances of alert limits are shown in bold

266 Carruthers Avenue, Ottawa

Alert Limit (%)

Alert Limit- since laboratory duplicate measures laboratory precision while field duplicates measures laboratory and field precision, the alert 

limits for field duplicates are two times the laboratory RPD .

RDL
BH3 GS3 Dup1

RPD (%)



EXP Services Inc. OTT-22009213-C0

TABLE 8  RELATIVE PERCENT DIFFERENCES

METALS - SOIL

Page 1 of 1

Parameter Units

22-Jul-22 22-Jul-22

Inorganic Parameters

Antimony ug/g 0.20 1.6 1.8 12 60

Arsenic ug/g 1.0 9.4 9.8 4 60

Barium ug/g 0.50 267 283.0 6 60

Beryllium ug/g 0.20 0.6 0.7 nc 60

Boron ug/g 5.0 9.5 7.9 nc 60

Boron (HWS) ug/g 1.0 0.2 0.1 21 60

Cadmium ug/g 0.10 3.0 2.7 11 60

Chromium ug/g 1.0 27.0 30.0 11 60

Chromium VI ug/g 0.2 < 0.2 < 0.2 nc 60

Cobalt ug/g 0.10 10.0 10.0 0 60

Copper ug/g 0.50 93.0 82.0 13 60

Lead ug/g 1.0 236.0 229.0 3 60

Mercury ug/g 0.1 0.7 0.6 21 60

Molybdenum ug/g 0.50 2.0 2.0 nc 60

Nickel ug/g 0.50 24.0 25.0 4 60

Selenium ug/g 0.50 0.9 1.1 nc 60

Silver ug/g 0.20 0.5 0.5 nc 60

Thallium ug/g 0.050 0.2 0.2 nc 60

Uranium ug/g 0.050 0.6 0.7 15 60

Vanadium ug/g 5.0 42.0 47.0 11 60

Zinc ug/g 5.0 393.0 395.0 1 60

NOTES:

All results on dry weight basis; <RDL means not detected at reporting detection limit (RDL)

- means "not analysed"

nc means "not calculable" - one (or both) of the results are <5x RDL

Exceedances of alert limits are shown in bold

266 Carruthers Avenue, Ottawa

Alert Limit- since laboratory duplicate measures laboratory precision while field duplicates measures laboratory and field precision, the alert limits for field 

duplicates are two times the laboratory RPD .

RDL
BH3 GS3 Dup1

RPD (%) Alert Limit (%)



EXP Services Inc. OTT-22009213-C0

TABLE 9  RELATIVE PERCENT DIFFERENCES

POLYCYCLIC AROMATIC HYDROCARBONS - SOIL

Page 1 of 1

Parameter Units

22-Jul-22 22-Jul-22

Polycyclic Aromatic Hydrocarbons

Acenaphthene ug/g 0.05 < 0.05 < 0.05 nc 80

Acenaphthylene ug/g 0.05 < 0.05 < 0.05 nc 80

Anthracene ug/g 0.05 < 0.05 < 0.05 nc 80

Benzo(a)anthracene ug/g 0.05 0.17 0.12 34 80

Benzo(a)pyrene ug/g 0.05 0.15 0.13 14 80

Benzo(b/j)fluoranthene ug/g 0.05 0.22 0.18 20 80

Benzo(ghi)perylene ug/g 0.05 0.07 0.06 15 80

Benzo(k)fluoranthene ug/g 0.05 0.09 0.06 40 80

Chrysene ug/g 0.05 0.18 0.15 18 80

Dibenz(a,h)anthracene ug/g 0.05 < 0.05 < 0.05 nc 80

Fluoranthene ug/g 0.05 0.28 0.21 29 80

Fluorene ug/g 0.05 < 0.05 < 0.05 nc 80

Indeno(1,2,3-cd)pyrene ug/g 0.05 0.09 0.07 25 80

Methylnaphthalene, 2-(1-) ug/g 0.05 < 0.05 < 0.05 nc 80

Naphthalene ug/g 0.05 < 0.05 < 0.05 nc 80

Phenanthrene ug/g 0.05 0.13 0.12 8 80

Pyrene ug/g 0.05 0.21 0.18 15 80

NOTES:

All results on dry weight basis; <RDL means not detected at reporting detection limit (RDL)

- means "not analysed"

nc means "not calculable" - one (or both) of the results are <5x RDL

Exceedances of alert limits are shown in bold

266 Carruthers Avenue, Ottawa

Alert Limit- since laboratory duplicate measures laboratory precision while field duplicates measures laboratory and field precision, the alert limits for field 

duplicates are two times the laboratory RPD .

RDL
BH3 GS3 Dup1

RPD (%) Alert Limit (%)
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CLIENT NAME: EXP SERVICES INC
2650 QUEENSVIEW DRIVE, UNIT 100
OTTAWA, ON   K2B8H6    
(613) 688-1899

5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122

http://www.agatlabs.com

Jacky Zhu, Spectroscopy TechnicianSOIL ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 5

Aug 05, 2022

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:
· All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 

incorporate modifications from the specified reference methods to improve performance.
· All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 

be exempt, please contact your Client Project Manager for details.
· AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 

third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.

· This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
· The test results reported herewith relate only to the samples as received by the laboratory.
· Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 

merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.

· All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.

22Z926394AGAT WORK ORDER:

ATTENTION TO: Matthew Zammit

PROJECT: OTT-22014692-AO

Laboratories (V1) Page 1 of 5

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:



BH1 Run 2

11'10"-12'3"SAMPLE DESCRIPTION:

RockSAMPLE TYPE:

2022-07-26DATE SAMPLED:

4148500G / S RDLUnitParameter

78Chloride (2:1) 2µg/g

24Sulphate (2:1) 2µg/g

8.28pH (2:1) NApH Units

4370Resistivity (2:1) (Calculated) 1ohm.cm

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

4148500 EC, pH, Chloride and Sulphate were determined on the extract obtained from the 2:1 leaching procedure (2 parts DI water: 1 part soil). Resistivity is a calculated parameter.

Analysis performed at AGAT Toronto (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2022-07-28

Certificate of Analysis

ATTENTION TO: Matthew ZammitCLIENT NAME: EXP SERVICES INC

AGAT WORK ORDER: 22Z926394

DATE REPORTED: 2022-08-04

PROJECT: OTT-22014692-AO

(Soil) Inorganics Chemistry

SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 5



(Soil) Inorganics Chemistry

Chloride (2:1) 4149226 3 3 NA < 2 98% 70% 130% 102% 80% 120% 105% 70% 130%

Sulphate (2:1) 4149226 15 15 0.0% < 2 101% 70% 130% 98% 80% 120% 104% 70% 130%

pH (2:1) 4140845 9.71 9.72 0.1% NA 99% 80% 120%

 
Comments: NA signifies Not Applicable.
pH duplicates QA acceptance criteria was met relative as stated in Table 5-15 of Analytical Protocol document.
Duplicate NA: results are under 5X the RDL and will not be calculated.
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 22Z926394

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Matthew Zammit

CLIENT NAME: EXP SERVICES INC

PROJECT: OTT-22014692-AO

Soil Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 3 of 5

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Soil Analysis

Chloride (2:1) INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Sulphate (2:1) INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

pH (2:1) INOR 93-6031
modified from EPA 9045D and 
MCKEAGUE 3.11

PH METER

Resistivity (2:1) (Calculated) INOR-93-6036
McKeague 4.12, SM 2510 B,SSA #5 
Part 3

CALCULATION

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 22Z926394

Method Summary

ATTENTION TO: Matthew Zammit

CLIENT NAME: EXP SERVICES INC

PROJECT: OTT-22014692-AO

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 4 of 5
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Parameter Qty
Site

Analyzed
Lab

Method
Reference

Method
Analyst
Initials

Date
Analyzed

22009213-CO

03-Aug-22DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 

Ottawa Ontario K1V 7P1

613-526-0123Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-23660

EXP Services Inc

2650 Queensview Drive, Suite 100

Ottawa ON K2B 8H6 Canada

Report To:

Attention: Chris Kimmerly

26-Jul-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.

SoilSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

% Moisture 4 Richmond Hill A-% moisture RHFAL 28-Jul-22

SVOC 4 Kingston C-NAB-S-001 (k) EPA 8270law 29-Jul-22

PHC(F2-F4) 4 Kingston C-PHC-S-001 (k) CWS Tier 1KPR 28-Jul-22

PHC(F2-F4) 2 Kingston C-PHC-S-001 (k) CWS Tier 1SmT 02-Aug-22

VOC's 4 Richmond Hill C-VOC-02 (rh) EPA 8260FAL 27-Jul-22

PHC(F1) 4 Richmond Hill C-VPHS-01 (rh) CWS Tier 1FAL 27-Jul-22

Chromium (VI) 4 Holly Lane D-CRVI-02 (o) EPA7196AST 27-Jul-22

Mercury 4 Holly Lane D-HG-01 (o) EPA 7471APBK 29-Jul-22

Boron - HWS 4 Holly Lane D-HWE s MOE3470AHM 29-Jul-22

Sodium Adsorption Ratio 4 Holly Lane D-ICP-01 SAR (o) SM 3120AHM 29-Jul-22

Metals - ICP-OES 4 Holly Lane D-ICP-02 (o) EPA 6010AHM 29-Jul-22

Metals - ICP-MS 4 Holly Lane D-ICPMS-01  (o) EPA 6020TPR 29-Jul-22

µg/g = micrograms per gram (parts per million) and is equal to mg/Kg
F1 C6-C10 hydrocarbons in µg/g, (F1-btex if requested)
F2 C10-C16 hydrocarbons in µg/g, (F2-napth if requested)
F3 C16-C34 hydrocarbons in µg/g, (F3-pah if requested)
F4 C34-C50 hydrocarbons in µg/g
This method complies with the Reference Method for the CWS PHC and is 
validated for use in the laboratory.
Any deviations from the method are noted and reported for any particular sample.
nC6 and nC10 response factor is within 30% of response factor for toluene:
nC10,nC16 and nC34 response factors within 10% of each other:
C50 response factors within 70% of  nC10+nC16+nC34 average:
Linearity is within 15%:
All results expressed on a dry weight basis.
Unless otherwise noted all chromatograms returned to baseline by the retention 
time of nC50.

Unless otherwise noted all extraction, analysis, QC 
requirements and limits for holding time were met.
If analyzed for F4 and F4G they are not to be summed 
but the greater of the two numbers are to be used in 
application to the CWS PHC
QC will be made available upon request.

Page 1 of 7.

Tahir Yapici  Ph.D

Lab Manager - Ottawa District

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

O. Reg. 153 - Soil, Ground Water and Sediment Standards
Tbl. 1 - All - Table 1 - Res/Park/Institutional/Indus/Com/Commun

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



22009213-CO

03-Aug-22DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 

Ottawa Ontario K1V 7P1

613-526-0123Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-23660

EXP Services Inc

2650 Queensview Drive, Suite 100

Ottawa ON K2B 8H6 Canada

Report To:

Attention: Chris Kimmerly

26-Jul-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.

BH1, Run 1 BH2, SS-2Client I.D. BH3, GS-3 Dup1

B22-23660-1 B22-23660-2Sample I.D. B22-23660-3 B22-23660-4

22-Jul-22 22-Jul-22Date Collected 22-Jul-22 22-Jul-22

O. Reg. 153

Tbl. 1 - All

0.222 0.233 Sodium Adsorption RatioSodium Adsorption Ratio 1.15 0.711 2.4units

1.6 1.8 AntimonyAntimony < 0.5 2.9 1.3µg/g 0.5

9.4 9.8 ArsenicArsenic 1.2 7.7 18µg/g 0.5

267 283 BariumBarium 259 343 220µg/g 1

0.6 0.7 BerylliumBeryllium 0.5 0.6 2.5µg/g 0.2

9.5 7.9 BoronBoron 6.2 9.9 36µg/g 0.5

0.16 0.13 Boron (HWS)Boron (HWS) 0.14 0.13µg/g 0.02

3.0 2.7 CadmiumCadmium < 0.5 2.4 1.2µg/g 0.5

27 30 ChromiumChromium 43 35 70µg/g 1

< 0.2 < 0.2 Chromium (VI)Chromium (VI) < 0.2 < 0.2 0.66µg/g 0.2

10 10 CobaltCobalt 16 13 21µg/g 1

93 82 CopperCopper 12 55 92µg/g 1

236 229 LeadLead 11 277 120µg/g 5

0.687 0.557 MercuryMercury 0.042 0.278 0.27µg/g 0.005

2 2 MolybdenumMolybdenum 2 2 2µg/g 1

24 25 NickelNickel 24 30 82µg/g 1

0.9 1.1 SeleniumSelenium 0.6 1.1 1.5µg/g 0.5

0.5 0.5 SilverSilver 0.7 0.4 0.5µg/g 0.2

0.2 0.2 ThalliumThallium 0.2 0.3 1µg/g 0.1

0.6 0.7 UraniumUranium 0.6 0.8 2.5µg/g 0.1

42 47 VanadiumVanadium 36 55 86µg/g 1

393 395 ZincZinc 119 343 290µg/g 3

19.7 22.1 % moisture% moisture 24.6 11.5%

< 10 < 10 PHC F1 (C6-C10)PHC F1 (C6-C10) < 10 < 10 25µg/g 10

< 5 < 5 PHC F2 (>C10-C16)PHC F2 (>C10-C16) < 5 < 5 10µg/g 5

52 47 PHC F3 (>C16-C34)PHC F3 (>C16-C34) < 10 319 240µg/g 10

69 601 PHC F4 (>C34-C50)PHC F4 (>C34-C50) < 10 565 120µg/g 10 1

Page 2 of 7.

Tahir Yapici  Ph.D

Lab Manager - Ottawa District

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.

O. Reg. 153 - Soil, Ground Water and Sediment Standards
Tbl. 1 - All - Table 1 - Res/Park/Institutional/Indus/Com/Commun

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



22009213-CO

03-Aug-22DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 

Ottawa Ontario K1V 7P1

613-526-0123Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-23660

EXP Services Inc

2650 Queensview Drive, Suite 100

Ottawa ON K2B 8H6 Canada

Report To:

Attention: Chris Kimmerly

26-Jul-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.

BH1, Run 1 BH2, SS-2Client I.D. BH3, GS-3 Dup1

B22-23660-1 B22-23660-2Sample I.D. B22-23660-3 B22-23660-4

22-Jul-22 22-Jul-22Date Collected 22-Jul-22 22-Jul-22

O. Reg. 153

Tbl. 1 - All

< 0.05 < 0.05 AcenaphtheneAcenaphthene < 0.05 < 0.05 0.072µg/g 0.05

< 0.05 < 0.05 AcenaphthyleneAcenaphthylene < 0.05 < 0.07 0.093µg/g 0.05

< 0.05 < 0.05 AnthraceneAnthracene < 0.05 0.08 0.16µg/g 0.05

0.17 0.12 Benzo(a)anthraceneBenzo(a)anthracene < 0.05 0.26 0.36µg/g 0.05

0.15 0.13 Benzo(a)pyreneBenzo(a)pyrene < 0.05 0.23 0.3µg/g 0.05

0.22 0.18 Benzo(b)fluorantheneBenzo(b)fluoranthene < 0.05 0.30 0.47µg/g 0.05

0.31 0.24 Benzo(b+k)fluorantheneBenzo(b+k)fluoranthene < 0.05 0.41µg/g 0.05

0.07 0.06 Benzo(g,h,i)peryleneBenzo(g,h,i)perylene < 0.05 0.11 0.68µg/g 0.05

0.09 0.06 Benzo(k)fluorantheneBenzo(k)fluoranthene < 0.05 0.11 0.48µg/g 0.05

0.18 0.15 ChryseneChrysene < 0.05 0.30 2.8µg/g 0.05

< 0.05 < 0.05 Dibenzo(a,h)anthraceneDibenzo(a,h)anthracene < 0.05 0.05 0.1µg/g 0.05

0.28 0.21 FluorantheneFluoranthene < 0.05 0.43 0.56µg/g 0.05

< 0.05 < 0.05 FluoreneFluorene < 0.05 < 0.09 0.12µg/g 0.05

0.09 0.07 Indeno(1,2,3,-cd)pyreneIndeno(1,2,3,-cd)pyrene < 0.05 0.12 0.23µg/g 0.05

< 0.05 < 0.05 Methylnaphthalene,1-Methylnaphthalene,1- < 0.05 < 0.05 0.59µg/g 0.05

< 0.05 < 0.05 Methylnaphthalene,2-Methylnaphthalene,2- < 0.05 < 0.05 0.59µg/g 0.05

< 0.05 < 0.05 Methylnaphthalene 2-(1-)Methylnaphthalene 2-(1-) < 0.05 < 0.05 0.59µg/g 0.05

< 0.05 < 0.05 NaphthaleneNaphthalene < 0.05 < 0.07 0.09µg/g 0.05

0.13 0.12 PhenanthrenePhenanthrene < 0.05 0.32 0.69µg/g 0.05

0.21 0.18 PyrenePyrene < 0.05 0.38 1µg/g 0.05

84.0 78.0 Terphenyl-d14 (SS)Terphenyl-d14 (SS) 92.0 77.0% rec. 10

< 0.5 < 0.5 AcetoneAcetone < 0.5 < 0.5 0.5µg/g 0.5

< 0.02 < 0.02 BenzeneBenzene < 0.02 < 0.02 0.02µg/g 0.02

< 0.02 < 0.02 BromodichloromethaneBromodichloromethane < 0.02 < 0.02 0.05µg/g 0.02

< 0.02 < 0.02 BromoformBromoform < 0.02 < 0.02 0.05µg/g 0.02

< 0.05 < 0.05 BromomethaneBromomethane < 0.05 < 0.05 0.05µg/g 0.05

< 0.05 < 0.05 Carbon TetrachlorideCarbon Tetrachloride < 0.05 < 0.05 0.05µg/g 0.05
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R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
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CERTIFICATE OF ANALYSIS

Parameter Units R.L.

BH1, Run 1 BH2, SS-2Client I.D. BH3, GS-3 Dup1

B22-23660-1 B22-23660-2Sample I.D. B22-23660-3 B22-23660-4

22-Jul-22 22-Jul-22Date Collected 22-Jul-22 22-Jul-22

O. Reg. 153

Tbl. 1 - All

< 0.02 < 0.02 Monochlorobenzene  
(Chlorobenzene)

Monochlorobenzene  
(Chlorobenzene)

< 0.02 < 0.02 0.05µg/g 0.02

< 0.02 < 0.02 ChloroformChloroform < 0.02 < 0.02 0.05µg/g 0.02

< 0.02 < 0.02 DibromochloromethaneDibromochloromethane < 0.02 < 0.02 0.05µg/g 0.02

< 0.05 < 0.05 Dichlorobenzene,1,2-Dichlorobenzene,1,2- < 0.05 < 0.05 0.05µg/g 0.05

< 0.05 < 0.05 Dichlorobenzene,1,3-Dichlorobenzene,1,3- < 0.05 < 0.05 0.05µg/g 0.05

< 0.05 < 0.05 Dichlorobenzene,1,4-Dichlorobenzene,1,4- < 0.05 < 0.05 0.05µg/g 0.05

< 0.05 < 0.05 DichlorodifluoromethaneDichlorodifluoromethane < 0.05 < 0.05 0.05µg/g 0.05

< 0.02 < 0.02 Dichloroethane,1,1-Dichloroethane,1,1- < 0.02 < 0.02 0.05µg/g 0.02

< 0.02 < 0.02 Dichloroethane,1,2-Dichloroethane,1,2- < 0.02 < 0.02 0.05µg/g 0.02

< 0.02 < 0.02 Dichloroethylene,1,1-Dichloroethylene,1,1- < 0.02 < 0.02 0.05µg/g 0.02

< 0.02 < 0.02 Dichloroethene, cis-1,2-Dichloroethene, cis-1,2- < 0.02 < 0.02 0.05µg/g 0.02

< 0.02 < 0.02 Dichloroethene, trans-1,2-Dichloroethene, trans-1,2- < 0.02 < 0.02 0.05µg/g 0.02

< 0.02 < 0.02 Dichloropropane,1,2-Dichloropropane,1,2- < 0.02 < 0.02 0.05µg/g 0.02

< 0.02 < 0.02 Dichloropropene, cis-1,3-Dichloropropene, cis-1,3- < 0.02 < 0.02µg/g 0.02

< 0.02 < 0.02 Dichloropropene, trans-
1,3-

Dichloropropene, trans-
1,3-

< 0.02 < 0.02µg/g 0.02

< 0.02 < 0.02 Dichloropropene 1,3- 
cis+trans

Dichloropropene 1,3- 
cis+trans

< 0.02 < 0.02 0.05µg/g 0.02

< 0.05 < 0.05 EthylbenzeneEthylbenzene < 0.05 < 0.05 0.05µg/g 0.05

< 0.02 < 0.02 Dibromoethane,1,2- 
(Ethylene Dibromide)

Dibromoethane,1,2- 
(Ethylene Dibromide)

< 0.02 < 0.02 0.05µg/g 0.02

< 0.02 < 0.02 HexaneHexane < 0.02 < 0.02 0.05µg/g 0.02

< 0.5 < 0.5 Methyl Ethyl KetoneMethyl Ethyl Ketone < 0.5 < 0.5 0.5µg/g 0.5

< 0.5 < 0.5 Methyl Isobutyl KetoneMethyl Isobutyl Ketone < 0.5 < 0.5 0.5µg/g 0.5

< 0.05 < 0.05 Methyl-t-butyl EtherMethyl-t-butyl Ether < 0.05 < 0.05 0.05µg/g 0.05
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R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories.
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26-Jul-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.SoilSAMPLE MATRIX:

C.O.C.: ---

CERTIFICATE OF ANALYSIS

Parameter Units R.L.

BH1, Run 1 BH2, SS-2Client I.D. BH3, GS-3 Dup1

B22-23660-1 B22-23660-2Sample I.D. B22-23660-3 B22-23660-4

22-Jul-22 22-Jul-22Date Collected 22-Jul-22 22-Jul-22

O. Reg. 153

Tbl. 1 - All

< 0.05 < 0.05 Dichloromethane 
(Methylene Chloride)

Dichloromethane 
(Methylene Chloride)

< 0.05 < 0.05 0.05µg/g 0.05

< 0.05 < 0.05 StyreneStyrene < 0.05 < 0.05 0.05µg/g 0.05

< 0.02 < 0.02 Tetrachloroethane,1,1,1,2-Tetrachloroethane,1,1,1,2- < 0.02 < 0.02 0.05µg/g 0.02

< 0.05 < 0.05 Tetrachloroethane,1,1,2,2-Tetrachloroethane,1,1,2,2- < 0.05 < 0.05 0.05µg/g 0.05

< 0.05 < 0.05 TetrachloroethyleneTetrachloroethylene < 0.05 < 0.05 0.05µg/g 0.05

< 0.2 < 0.2 TolueneToluene < 0.2 < 0.2 0.2µg/g 0.2

< 0.02 < 0.02 Trichloroethane,1,1,1-Trichloroethane,1,1,1- < 0.02 < 0.02 0.05µg/g 0.02

< 0.02 < 0.02 Trichloroethane,1,1,2-Trichloroethane,1,1,2- < 0.02 < 0.02 0.05µg/g 0.02

< 0.05 < 0.05 TrichloroethyleneTrichloroethylene < 0.05 < 0.05 0.05µg/g 0.05

< 0.02 < 0.02 TrichlorofluoromethaneTrichlorofluoromethane < 0.02 < 0.02 0.25µg/g 0.02

< 0.02 < 0.02 Vinyl ChlorideVinyl Chloride < 0.02 < 0.02 0.02µg/g 0.02

< 0.03 < 0.03 Xylene, m,p-Xylene, m,p- < 0.03 < 0.03µg/g 0.03

< 0.03 < 0.03 Xylene, o-Xylene, o- < 0.03 < 0.03µg/g 0.03

< 0.03 < 0.03 Xylene, m,p,o-Xylene, m,p,o- < 0.03 < 0.03 0.05µg/g 0.03

83.2 85.1 Dibromofluoromethane 
(SS)

Dibromofluoromethane 
(SS)

85.4 84.2% rec.

99.2 98.0 Toluene-d8 (SS)Toluene-d8 (SS) 97.8 98.1% rec.

98.1 101 Bromofluorobenzene,4(SS
)

Bromofluorobenzene,4(SS
)

101 103% rec.

310 2 PHC F4 (Gravimetric)PHC F4 (Gravimetric) 3220 120µg/g 50 2

1 . Note:  Chromat did not return to baseline F4G requ

2 . Note: Sample silica cleaned
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R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
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Summary of Exceedances

Table 1 - Res/Park/Institutional/Indus/Com/Commun

Found
Value LimitBH1, Run 1

Barium (µg/g) 259 220

Silver (µg/g) 0.7 0.5

Found
Value LimitBH2, SS-2

Lead (µg/g) 277 120

Zinc (µg/g) 343 290

Barium (µg/g) 343 220

Antimony (µg/g) 2.9 1.3

Cadmium (µg/g) 2.4 1.2

PHC F4 (Gravimetric) (µg/g) 3220 120

PHC F4 (>C34-C50) (µg/g) 565 120

PHC F3 (>C16-C34) (µg/g) 319 240

Mercury (µg/g) 0.278 0.27

Found
Value LimitBH3, GS-3

Barium (µg/g) 267 220

Cadmium (µg/g) 3.0 1.2

Copper (µg/g) 93 92

Mercury (µg/g) 0.687 0.27

Lead (µg/g) 236 120

PHC F4 (Gravimetric) (µg/g) 310 120

Antimony (µg/g) 1.6 1.3

Zinc (µg/g) 393 290

Found
Value LimitDup1
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R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
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Found
Value LimitDup1

Zinc (µg/g) 395 290

Cadmium (µg/g) 2.7 1.2

Lead (µg/g) 229 120

Barium (µg/g) 283 220

Antimony (µg/g) 1.8 1.3

Mercury (µg/g) 0.557 0.27
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