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Legal Notification 
This report was prepared by EXP Services Inc. for the account of 11654128 Canada Inc.   

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 unless a reliance letter has been addressed to, or otherwise 
provides reliance to, such third party.  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 11654128 Canada Inc. to conduct a Phase Two Environmental 
Site Assessment (ESA) of the property located at 6171 Hazeldean Road in Ottawa (Stittsville), Ontario 
hereinafter referred to as the “Phase Two property”. The objective of the Phase Two ESA was to address 
areas of potential environmental concern (APECs) identified in a Phase One ESA conducted at the Phase 
Two property by EXP. 

The Phase Two property is currently vacant and has not been used for any purpose defined by Ontario 
Regulation 153/04. EXP understands that the proposed future property use is residential. 

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.     

The findings of the Phase One ESA were presented in a report entitled Phase One Environmental Site 
Assessment, 6171 Hazeldean Road, Ottawa, Ontario, EXP Services Inc., dated April 7, 2020.  The Phase 
One ESA identified the following Potentially Contaminating Activities (PCA) and Area of Potential 
Environmental Concern (APEC): 

Area of 
Potential 

Environmental 
Concern 
(APEC) 

Location of 
APEC on 

Phase One 
Property 

Potentially 
Contaminating 

Activity (PCA) as 
per O. Reg 

153/04 

Location of 
PCA (On-Site 

or  
Off-Site) 

Potential 
Contaminants of 

Concern 

Media 
Potentially 
Impacted 

(Groundwater, 
Soil and/or 
Sediment) 

APEC 1 – Fill 
material for site 
is from 
unknown 
source 

Entire 
property 

PCA#30 – 
Importation of Fill 
Material of 
Unknown Quality  

On-site 

Benzene, toluene, 
ethylbenzene, 
xylene (BTEX), 
petroleum 
hydrocarbons 
(PHC), and/or 
metals 

Soil 

The Phase Two ESA consisted of advancing a total of six boreholes and 16 test pits at the Phase Two 
property. Soil samples were collected and submitted for laboratory analysis of PHC, BTEX, and metals. 

For assessment purposes, EXP selected the 2011 Table 3 Site Condition Standards (SCS) in a non-potable 
groundwater condition for residential/parkland/institutional property use and coarse textured soil. The 
results were also compared to Table 1 full depth background SCS. Based on the Phase Two ESA results, 
the following summary is provided: 

• The investigation revealed that the subsurface conditions is comprised of a surficial layer of topsoil or 
granular fill overlying heterogenous fill material, which is underlain by glacial till or by bedrock.  On the 
south side of the property, near Hazeldean Road, peat was encountered in the boreholes and test pits. 
The peat and marl layer were encountered at depths between 0.75 to 3.1 mbgs.  

• Bedrock, or refusal at probable bedrock, was encountered in all of the boreholes and test pits. Depth 
to bedrock varied across the property between 0.6 mbgs to 6.2 mbgs. BH-1 to BH-3 were advanced 
into the bedrock for characterization, all other boreholes and all test pits were terminated at bedrock. 
Bedrock consisted of dark grey limestone with shale laminations.  
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• Groundwater measurements taken on May 14, 2020 and July 2, 2020 in monitoring wells installed in 
three of the boreholes indicate that the groundwater table to be at a depth of 1.2 to 2.6 m in May and 
2.02 m to 2.75 m below grade in July. Groundwater flow is interpreted to be towards the northeast. The 
groundwater table is subject to seasonal fluctuation and may be at higher depths during wet weather 
conditions. 

• Ten soil samples were submitted for laboratory analysis of BTEX and PHC.  Twelve soil samples were 
submitted for metals and inorganics.  

• For assessment purposes, EXP selected the 2011 Table 1 (Ontario Background) and Table 3 SCS in 
a non-potable groundwater condition for residential/parkland/institutional property use and coarse 
textured soil. 

• All of the soil samples were within the MECP (Ministry of the Environment, Conservation and Parks) 
Table 3 SCS for all parameters that were analysed. All but one soil sample met the criteria for MECP 
Table 1 SCS.  

• Based on the results of the Phase Two ESA, the site meets the SCS for the intended residential land 
use. 

• Soil samples were submitted for laboratory analysis of BTEX, PHC, and metals. All of the soil samples 
were within the MECP Table 3 SCS for all parameters that were analysed. All but one soil sample met 
the criteria for MECP Table 1 SCS.  

• Based on the results of the Phase Two ESA, the site meets the SCS for the intended residential land 
use.  

The Qualified Person has confirmed 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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1 Introduction 
EXP Services Inc. (EXP) was retained by 11654128 Canada Inc. to conduct a Phase Two Environmental 
Site Assessment (ESA) of the property located at 6171 Hazeldean Road in Ottawa (Stittsville), Ontario 
hereinafter referred to as the “Phase Two property”. The objective of the Phase Two ESA was to address 
areas of potential environmental concern (APECs) identified in a Phase One ESA that was conducted by 
EXP. 

The Phase Two property is currently vacant and has not been used for any purpose as defined by Ontario 
Regulation 153/04. EXP understands that the proposed future property use is residential. 

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.     

1.1 Site Description 

The Phase Two property is located on the north side of Hazeldean Road, 160 m east of Carp Road, at 6171 
Hazeldean Road in Ottawa, Ontario.  The Phase Two property is rectangular in shape and has an area of 
approximately 9.0 hectares. The property is currently vacant.  A Site Location Plan is provided as Figure 1 
in Appendix A.  

The Phase Two property is in an arterial main street zoned area. The property is legally described as PART 
OF LOT 23 CONCESSION 12, GOULBOURN, PARTS 2, 4 AND 6 PLAN 4R23045 CITY OF OTTAWA and 
property identification number (PIN) 044871709.   

The surrounding area of the Phase Two property was observed to be residential and vacant properties to 
the north, and residential and commercial properties to the east, south, and west. No environmentally 
sensitive activities or infrastructures that could present any environmental concerns to the Phase Two 
property were observed on the adjacent properties based on observations made from the boundaries of 
the Phase Two property. 

1.2 Property Ownership 

The Phase Two property is currently owned by Kavanagh Family Investments Limited. Authorization to 
proceed with this investigation was provided by Carmine Zayoun. Contact information for Mr. Zayoun is 
100-768 St. Joseph Boulevard Gatineau, Quebec J8Y 4B8.  

1.3 Current and Proposed Future Uses 

At the time of the investigation, the Phase Two property was not used for any purpose defined by Ontario 
Regulation 153/04. The proposed future use for the Phase Two property 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 and Sediment Standards for Use Under Part XV.1 of the 
Environmental Protection Act, (MOE, 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 
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(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 3 SCS in a non-potable groundwater condition for 
residential/parkland/institutional property use and coarse textured soil.  The selection of this category was 
based on the following factors: 

• Both medium and fine textured and coarse textured soils were identified during the current 
investigation, coarse texture was selected as the more conservative criteria; 

• Bedrock is more than 2 metres below grade for greater than 2/3 of the subject property; 

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

• The soil at the Phase Two property has a pH value between 5 and 9 for surficial soils and between 
5 and 11 for subsurface soils, as confirmed during the current investigation;  

• 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;  

• Properties surrounding the subject property are supplied with potable water from the City of 
Ottawa through its water distribution system;  

• 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. 
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For reference, the analytical results were also compared to Table 1 full depth background SCS. 
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2 Background Information 

2.1 Physical Setting 

The Phase One property is located on the north side of Hazeldean Road, 160 m east of Carp Road, at 6171 
Hazeldean Road in Ottawa, Ontario.  The site has a total area of 9.0 hectares and is approximately 
rectangular in shape.  The site is zoned AM9, arterial main street zoning.   

The Phase Two property is located in a residential area. Potable water is available from the City of Ottawa.  

Topographically, the Phase Two property is relatively flat, regionally topography slopes to the northeast. 
Given the topography at the site, groundwater is inferred to flow north to the northeast towards Feedmill 
Creek, which is approximately 200 m north of the Phase Two property.  

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.   

Based on the Phase Two ESA investigation, the Phase Two property is not 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.   

A review of geological maps revealed that, under any fill, the natural overburden deposits in the area is 
glacial till that would consist of clay, silt, sand, and gravel.  Bedrock geology maps indicated limestone of 
the Bobcaygeon Formation. Based on well records, bedrock is expected approximately 0.5 to 4.5 mbgs.    

2.2 Past Investigations 

The findings of the Phase One ESA were presented in a report entitled Phase One Environmental Site 
Assessment, 6171 Hazeldean Road, Ottawa, Ontario, EXP Services Inc., dated April 7, 2020.  The Phase 
One ESA identified the following Potentially Contaminating Activities (PCA) and Areas of Potential 
Environmental Concern (APEC): 

Table 2.1 - Areas of Potential Environmental Concern and Potentially Contaminating Activity 

Area of 
Potential 

Environmental 
Concern 
(APEC) 

Location of 
APEC on 

Phase One 
Property 

Potentially 
Contaminating 

Activity (PCA) as 
per O. Reg 

153/04 

Location of 
PCA (On-Site 

or  
Off-Site) 

Potential 
Contaminants of 

Concern 

Media Potentially 
Impacted 

(Groundwater, 
Soil and/or 
Sediment) 

APEC 1 – Fill 
material for site 
is from 
unknown 
source 

Entire 
property 

PCA#30 – 
Importation of Fill 
Material of 
Unknown Quality  

On-site 

Benzene, toluene, 
ethylbenzene, 
xylene (BTEX), 
petroleum 
hydrocarbons 
(PHC), and/or 
metals 

Soil 

 
Other findings of the Phase One ESA are included in Section 3.4 of this report. 
 
The Phase One ESA was conducted per the requirements of Ontario Regulation 153/04, as amended, and 
in accordance with generally accepted professional practices. A copy of the Phase One conceptual site 
model is provided as Figure 3 in Appendix A. 
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3 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 
obtain soil data to further characterize conditions in the soil related to the PCA described above and within 
the APEC shown on Figure 2 in Appendix A.   

The property is currently vacant, and not used for any purpose defined by Ontario Regulation 153/04. EXP 
understands that the property has always been vacant and that the proposed future property use is 
residential.  

3.2 Scope of Work 

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

• Request local utility locating companies (e.g., cable, telephone, gas, hydro) to mark any 
underground utilities present at the Phase Two property; 

• Retain a private utility locating company to mark any underground utilities present in the vicinity of 
the borehole locations and to clear the individual borehole locations; 

• Advance a total of six boreholes and complete three of them as piezometers; 

• Excavate a total of 16 test pits; 

• Collect representative soil samples for chemical analysis of PHC, BTEX, and metals; 

• Measure groundwater levels in the piezometers; 

• Complete a survey of the piezometer locations relative to a geodetic or other permanent benchmark 
and in reference with the Universal Transverse Mercator (UTM) coordinate system for vertical and 
horizontal control; and 

• Review the analytical data and prepare a report of the findings. 

Gary Cui, E.I.T. conducted the field assessment work and Leah Wells, B.A.Sc., E.I.T. was the report author 
for this project. Both were supervised by Chris Kimmerly, M.Sc., P. Geo. Mr. Kimmerly is a Qualified Person, 
as defined by Ontario Regulation 153/04. 

3.3 Media Investigated 

The Phase Two ESA included the investigation of soil on the Phase Two property. Based on the nature of 
the APEC identified in the Phase One, groundwater was not investigated. 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 Conceptual Site Model 

The Phase Two property is located at 6171 Hazeldean Road in Ottawa, Ontario, as shown on Figure 1 in 
Appendix A. At the time of the investigation the Phase Two property was vacant, the proposed future 
property use is residential. The surrounding properties are used for residential and commercial purposes. 
The Phase Two property has an area of approximately 9.0 hectares. A site plan is presented as Figure 2 
in Appendix A.  
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The Phase One ESA conducted by EXP identified the following on-site PCA. No off-site PCA were 
identified. 

• PCA #30 – Importation of Fill of Unknown Quality  

The location of the APEC that may be affected by the PCA are shown on Figure 2 in Appendix A. 

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.   

The samples were logged and screened in the field for indications of impact based on visual, olfactory 
observations and combustible gas measurements however only the first six test pits were field screened 
with a combustible gas monitor, as the weather prohibited screening of the remainder of the samples.   The 
field screening measurements, in parts per million by volume (ppmv), are presented in the borehole logs 
provided in Appendix D. 

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 Investigation Method 

4.1 General 

The Phase Two property investigative activities consisted of the drilling of boreholes and excavating test 
pits to facilitate the collection of soil samples for chemical analysis and the installation of piezometers 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 Phase Two property by locating companies.  A private 
utility locating contractor was also retained to clear the individual borehole locations.   

On March 24, 2020 six boreholes (BH1 to BH6) were advanced at the Phase Two property by George 
Downing Estate Drilling Ltd. (Downing), a licensed well contractor, under the full-time supervision of EXP 
staff.  A CME 55 track mounted drill rig was used to advance the boreholes. Piezometers were installed in 
BH-1, BH-3 and BH-5 to facilitate groundwater monitoring. The locations of the boreholes are presented on 
Figure 3 in Appendix A. 

No petroleum-based greases or solvents were used during drilling activities. EXP staff continuously 
monitored the drilling activities and recorded the depth of soil sample collection and total depth of boring.  
Field observations are summarized on the borehole logs provided in Appendix D.  

4.3 Test Pitting 

The site investigative activities consisted of the advancement of 16 test pits to facilitate the collection of soil 
samples for chemical analysis and to record relevant geotechnical information.   

Prior to the commencement of excavation, 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 property.   

On March 17, 2020, 16 test pits (TP-01 to TP-16) were advanced at the Phase Two property by Thomas 
Cavanagh Construction (Cavanagh), under the full-time supervision of EXP staff.  A Caterpillar 320D LLR 
excavator was used to complete the test pits. Dedicated nitrile gloves (one pair per sample) were used 
during sample handling. TP-01 and TP-02 did not penetrate the frozen ground and were therefore not 
recorded as part of the investigation, as the conditions observed at these test pits did not accurately reflect 
the subsurface conditions of the site.  

Soil samples for geologic characterization were collected at regular depth intervals to a maximum of 4.2 m 
in the overburden materials. EXP staff continuously monitored the excavating activities to log the 
stratigraphy observed from the pits, to record the depth of the samples, to record total depths of excavation, 
and to screen the samples by recording visual or olfactory observations of potential impacts and measuring 
petroleum vapours. Field observations are documented on the test pit logs provided in Appendix B.   

The locations of the test pits are shown on Figure 3 in Appendix A. 

4.4 Soil Sampling 

The soil sampling during the completion of this Phase Two ESA was undertaken in general accordance 
with the SAAP presented in Appendix C. 

Grab soil samples for geologic characterization were collected on a continuous basis in the overburden 
materials during test pit excavation. Soil samples were not collected during the borehole drilling program. 
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Geologic details of the test pits and recovered cores were logged by EXP field staff.  EXP staff continuously 
monitored the drilling and excavation activities to log the stratigraphy observed from the recovered soil 
cores, to record the depth of soil sample collection, to record total depths of borings/excavation, and to 
record visual or olfactory observations of potential impacts.  Field observations are summarized on the 
borehole logs provided in Appendix D.   

Soil samples identified for possible laboratory analysis were collected from the test pits and placed directly 
into pre-cleaned, laboratory-supplied glass sample jars/vials.  Samples to be analysed for PHC fraction F1 
and BTEX were collected using a soil core sampler and placed into vials containing methanol as a 
preservative.  The jars and vials were sealed with Teflon-lined lids to minimize headspace and reduce the 
potential for induced volatilization during storage/transport prior to analysis. All soil samples were placed in 
clean coolers containing ice prior to and during transportation to the subcontract laboratory, Bureau Veritas 
Laboratories (BV Labs) of Ottawa, Ontario. The samples were transported/submitted within 24 hours of 
collection to the laboratory following chain of custody protocols for chemical analysis. 

4.5 Field Screening Measurements 

The remaining portion of each soil sample was 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 potential hydrocarbon vapour concentrations in the soil samples collected during the test pitting 
investigation were recorded using an RKI Eagle 2, where there was sufficient recovery.  This instrument is 
designed to detect and measure concentrations of combustible gas in the atmosphere to within 5 parts per 
million by volume (ppmv) from 0 ppmv to 200 ppmv, 10 ppmv increments from 200 ppmv to 1,000 ppmv, 
50 ppmv increments from 1,000 ppmv to 10,000 ppmv, and 250 ppmv increments above 10,000 ppmv.  It 
is equipped with two ranges of measurement, reading concentrations in ppmv or in percentage lower 
explosive limit (% LEL).  The RKI Eagle 2 instrument can determine combustible vapour concentrations in 
the range equivalent to 0 to 11,000 ppmv of hexane.   

The instrument was configured to eliminate any response from methane for all sampling conducted at the 
subject property.  Instrument calibration is checked on a daily basis in both the ppmv range and % LEL 
range using standard gases comprised of known concentrations of hexane (400 ppmv, 40% LEL) in air.  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. 

Only the first six test pits were field screened, as the weather prohibited screening of the remainder of the 
samples. The field screening measurements, in parts per million by volume (ppmv), are presented in the 
borehole logs provided in Appendix D. 

Soil samples were selected for laboratory analysis based on combustible vapour measurements and visual 
and olfactory evidence of impacts, where observed. Six fill samples and four native soil samples were 
submitted for laboratory analysis of PHC and BTEX.  Seven fill samples, four native soil samples and on 
duplicate were submitted for laboratory analysis of metals. All samples were also analysed for pH.  
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4.6 Groundwater:  Piezometer Installation 

Piezometers were installed in three of the boreholes.  The piezometers were installed in general accordance 
with the Ontario Water Resources Act - R.R.O. 1990, Regulation 903 (as amended) and were installed by 
Downing, a licensed well contractor, using a CME 45 track-mounted drill rig.  

The piezometers consisted of a 25 mm diameter Schedule 40 PVC screen that was no more than 3.0 m 
long and a 31 mm diameter Schedule 40 PVC riser pipe that was at least 0.8 m long. The annular space 
around the wells was backfilled with sand to an average height of 0.3 m above the top of the screen.  A 
bentonite seal was added from the top of the sand pack to approximately 0.3 m below ground surface.  
Details of the monitoring well installations are shown on the borehole logs provided in Appendix D. 

4.7 Groundwater: Field Measurement of Water Quality Parameters 

On May 14, 2019, the monitoring wells were inspected for general physical condition and groundwater 
depth.  Groundwater elevations were measured again on July 2, 2020 

Table 4.1 – Monitoring and Elevation Data 

Monitoring 
Well  
ID 

Ground 
Elevation (m) 

Date of Last 
Reading 

Depth to Water 
(m) 

Elevation of 
Groundwater (m) 

BH-01 117.1 

May 14, 2020 1.20 115.94 

July 2, 2020 2.02 115.08 

BH-03 120.4 

May 14, 2020 1.60 118.77 

July 2, 2020 2.11 118.29 

BH-05 116.5 

May 14, 2020 2.60 113.90 

July 2, 2020 2.75 113.75 

TP -7 117.6 Completion 1.7 115.9 

TP-11 119.2 Completion 0.9 118.3 

TP-12 119.6 Completion 1.5 118.1 

TP-13 119.4 Completion 2.6 116.8 

TP-17 120.8  Completion 3.1 117.70 

Water levels observations were made in the exploratory boreholes at the times and under the conditions 
stated in the scope of services.  These data were reviewed and EXP’s interpretation of them discussed in 
the text of the report.  Note that fluctuations in the level of the groundwater may occur due to seasonal 
variation such as precipitation, snowmelt, rainfall activities, and other factors not evident at the time of 
measurement and therefore may be at a higher level during wet weather periods. 

Water levels observations were made in the exploratory boreholes at the times and under the conditions 
stated in the scope of services.  These data were reviewed and EXP’s interpretation of them discussed in 
the text of the report.  Note that fluctuations in the level of the groundwater may occur due to seasonal 
variation such as precipitation, snowmelt, rainfall activities, and other factors not evident at the time of 
measurement and therefore may be at a higher level during wet weather periods 

Groundwater flow direction was determined to be to the northeast.  
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4.8 Groundwater: Sampling 

Based on the nature of the APEC identified in the Phase One report, groundwater sampling was not 
determined to be required at the Phase Two property.  

4.9 Sediment: Sampling 

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

4.10 Analytical Testing 

The contracted laboratory selected to perform chemical analysis on all soil samples was BV Labs.  BV Labs 
is an accredited laboratory 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.  

4.11 Residue Management 

The drill cuttings from drilling activities and soil excavated from test pits were disposed of on site. Fluids 
from cleaning drilling equipment were disposed of by the driller at their facility. 

4.12 Elevation Surveying 

A geodetic elevation survey was conducted to obtain vertical control of the piezometer locations.  The 
ground surface elevation of each test pit and borehole location was surveyed using a level and Universal 
Transverse Mercator (UTM) coordinates. 

4.13 Quality Assurance and Quality Control Measures 

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 blind 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 

• 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 

BV Lab’s 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 Review and Evaluation 

5.1 Geology 

The detailed soil profiles encountered in the boreholes and test pits are provided on the borehole and test 
pit logs in Appendix D.  Boundaries of soils indicated on the logs are intended to reflect transition zones for 
the purpose of environmental assessment and should not be interpreted as exact planes of geological 
change. 

A 100 mm to 200 mm thick layer of topsoil was encountered at the surface in Borehole Nos. 2, 6 and at 
Test Pit Nos. 5, 11, 12 and 13. 

Heterogeneous fill material was encountered at all borehole and test pit locations and extended to depths 
ranging between 0.3 m to 2.9 m (Elevations 119.8 m to 114.2 m).  The fill extends to the surface of the 
bedrock/auger refusal depths of 0.3 m 2.3 m (Elevation 117.8 m to 115.7 m) in Borehole Nos. 1, 3 and 4 
and in Test Pit Nos. 3 to 5,10, 11, 13 and 14. 

Peat/marl complex deposit was encountered underlying the fill material in Borehole Nos. 2, 4 and 5 and in 
Test Pit Nos. 6 to 9, 12, and 15 at depths ranging from 0.8 m to 2.3 (Elevations 118.8 m to 114.2) and 
extended to depths ranging from 1.4 m to 3.6 m (Elevations 118.5 m to 113.5 m). 

The organic peat in Borehole No. 5 is underlain by a deposit of silty sand with some gravel which extends 
to 5.3 m depth (Elevation 111.2 m).   

The peat/marl in Borehole No. 2 and in Test Pit Nos. 7, 8, 15, fill in Borehole No. 6, Test Pit 16 to 18 and 
the silty sand in Borehole No. 5 are underlain by glacial till deposit which extends to auger refusal depth, 
i.e. inferred surface of the bedrock contacted at depths of 1.8 m to 6.2 m  (Elevation 118.1 m to 110.3 m).  
The glacial till is grey and comprised of silty sand with clay and numerous cobbles and boulders.   

Refusal to augers or to excavator bucket advancement was encountered in all boreholes/test pits at depths 
ranging between 0.3 and 6.2 m below the existing ground surface (Elevation 115.3 m to 118.1 m). 

Based on the geological profile, a cross-section of the site was prepared, as shown on Figure 5 in Appendix 
A. 

5.2 Groundwater: Elevations  

Three piezometers were installed on Phase Two property. The maximum depth of borehole advancement 
was 7.2 metres below ground surface.  

Groundwater elevations and water levels were measured at the Phase Two property on May 14, 2020 and 
July 2, 2020.  These are provided in Table 4.1. Groundwater flow was determined to be to the northeast. 

EXP notes that groundwater levels can be influenced by seasonal changes, the presence of subsurface 
structures, or fill, however based on the presence of Feedmill Creek approximately 200 metres north of the 
Phase Two property and the lack of utilities on the Phase Two property, it is unlikely that any of these 
factors will affect the groundwater flow direction at the Phase Two property. Similarly, no buried utilities are 
present on the Phase Two property; therefore, it is unlikely that the presence of subsurface utilities has 
affected the direction of groundwater flow. 

5.3 Groundwater: Hydraulic Gradients 

Horizontal hydraulic gradients were not calculated for the groundwater flow. Groundwater flow direction 
was determined to be to the northeast.  
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5.4 Soil Texture 

Based on field observations and grain size analysis, the soil texture was determined to be primarily coarse 
textured, as silty sand and gravel fill is the predominant soil type on site. Grain-size analyses performed on 
four (4) fill samples (Appendix D).  A review of these figures revealed a fill composition of 7 to 51 percent 
gravel, 39 to 86 percent sand and 7 to 31 percent silt and clay.  

5.5 Soil:  Field Screening  

Field screening involved using the combustible vapour meter to measure vapour concentrations, in ppmv, 
in the collected soil samples in order to assess the presence of soil gases which would imply potential 
petroleum hydrocarbon impact. Vapour readings were observed for the first six test pits, after which the 
weather prohibited vapour readings.  The test pit vapour readings ranged from non-detectable to 5 ppmv. 
No staining or odours were observed in any of the soil samples.   

5.6 Soil Quality 

In accordance with the scope of work, chemical analyses were performed on selected soil samples 
recovered from the test pits. The selection of representative “worst case” soil samples from the testpits was 
based on field visual or olfactory evidence of impacts and/or presence of potential water bearing zones.  
Copies of the laboratory Certificates of Analysis are provided in Appendix F. 

The MECP Table 3 SCS are applicable if soil pH is in the range of 5 to 9 for surficial soil (less than 1.5 m 
below soil surface) and 5 to 11 for subsurface soil (greater than 1.5 m below soil surface). The Certificates 
of Analysis include twelve pH measurements. Samples were collected from both depths less than 1.5 mbgs, 
depths greater than 1.5 mbgs. The pH results for all samples were between 7.12 and 7.80 which is within 
the acceptable range for the application of MECP Table 3 SCS.   

5.6.1 Petroleum Hydrocarbons  

Ten soil samples were submitted for chemical analysis of PHC and BTEX. All of the soil samples were 
within the MECP Table 3 SCS.  Nine of the ten soil samples submitted were within the MECP Table 1 SCS. 

The PHC and BTEX results are provided in Table 1 in Appendix E and shown on Figures 6 and 6A in 
Appendix A. 

5.6.2 Metals 

Twelve soil samples and one field duplicate were submitted for chemical analysis of metals. All of the soil 
samples were within the MECP Table 3 SCS and the Table 1 Ontario background concentrations 

The metals results are provided in Table 2 in Appendix E and shown on Figures 7 and 7A in Appendix A. 

5.6.3 Chemical Transformation and Soil Contaminant Sources 

There are no soil contaminant sources on the Phase Two property.  All parameters met the applicable Table 
3 SCS and as such chemical transformations are not a significant concern at the Phase Two property. 

5.6.4 Evidence of Non-Aqueous Phase Liquid 

Inspection of the soil samples retrieved from the boreholes and test pits did not indicate the presence of 
non-aqueous phase liquid (NAPL), staining, or sheen. Odours were not observed during soil sampling 
activities. NAPL is not expected to be present at the Phase Two property. 
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5.6.5 Maximum Concentrations 

None of the soil samples exceeded the applicable Table 3 SCS. Maximum soil concentrations are provided 
in Table 3 in Appendix E. 

5.7 Groundwater Quality 

Based on the nature of the APEC identified in the Phase One report, groundwater sampling was not 
determined to be required at the Phase Two property.   

5.8 Sediment Quality 

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

5.9 Quality Assurance and Quality Control Results 

Quality assurance and quality control measures were taken during the field activities to meet the objectives 
of the sampling and quality assurance plan to collect unbiased and representative samples to characterize 
existing conditions in the fill/upper overburden materials and groundwater at the Phase Two property. 
QA/QC measures, as described in Section 4.13, included:  

• Collecting and analysing blind 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 

• 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 

Duplicate soil sample pairs TP11-Fill and TP21-Fill were submitted for chemical analysis of metals.  For 
QA/QC purposes, the analytical sample results are quantitatively evaluated by calculating the relative 
percent difference (RPD) between the samples and their duplicates. Since laboratory duplicates are a 
measure of laboratory precision, while field duplicates are a measure of both field and laboratory precision, 
the RPD alert limits for field duplicates were determined to be twice the limits for laboratory duplicates. The 
RPD are provided in Table 4 in Appendix E. All of the RPD were either within the alert limits or not calculable. 

Certificates of Analysis were received from BV Labs reporting the results of all the chemical analyses 
performed on the submitted soil and groundwater samples. Copies of the BV Labs Certificates of Analysis 
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). 

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

5.10 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.   

5.10.1 Introduction 

The Phase Two ESA Property is located at 6171 Hazeldean Road in Ottawa, as shown on Figure 1 in 
Appendix A. The Phase Two property is vacant and has never been developed. The surrounding properties 
are used for residential and commercial purposes. Future use of the property is intended to be residential.   

Refer to Table 5.1 for the Site identification information. 

Table 5.1 – Site Identification Details 

Civic Address 6171 Hazeldean Road, Ottawa, Ontario   

Current Land Use Not used for any purpose defined by Ontario Regulation 
153/04, vacant land 

Proposed Future Land Use Residential 

Property Identification Number 044871709 

UTM Coordinates NAD83 Zone 18 426475.08 m E, 5013477.78 m N 

Site Area 9.0 ha 

Property Owner Kavanagh Family Investments Limited 

5.10.2 Physical Site Description 

The Phase Two property is located on the north side of Hazeldean Road, 160 m east of Carp Road, at 6171 
Hazeldean Road in Ottawa, Ontario.  The Phase Two property is rectangular in shape and has an area of 
approximately 9.0 hectares. The property is currently vacant field.  A Site Location Plan is provided as 
Figure 1 in Appendix A.  

The Phase Two property is in an arterial main street zoned area. The property is legally described as PART 
OF LOT 23 CONCESSION 12, GOULBOURN, PARTS 2, 4 AND 6 PLAN 4R23045 CITY OF OTTAWA and 
property identification number (PIN) 044871709.   

The surrounding area of the Phase Two property was observed to be residential and vacant properties to 
the north, and residential and commercial properties to the east, south, and west. No environmentally 
sensitive activities or infrastructures that could present any environmental concerns to the Phase Two 
property were observed on the adjacent properties based on observations made from the boundaries of 
the Phase Two property. 
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The review of the topographic map indicated that the Phase One property and surrounding area were slope 
to the northeast. Given the topography at the site, groundwater is inferred to flow north to the northeast 
towards Feedmill Creek. Feedmill Creek is a tributary to Carp River and located 200 m north of the site.   

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.   

Based on the Phase Two ESA investigation, the Phase Two property is not 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.   

5.10.3 Geological and Hydrogeological Setting 

The detailed soil profiles encountered in the boreholes and test pits are provided on the borehole and test 
pit logs in Appendix D.  Boundaries of soils indicated on the logs are intended to reflect transition zones for 
the purpose of environmental assessment and should not be interpreted as exact planes of geological 
change 

The investigation revealed that the subsurface conditions is comprised of a surficial layer of topsoil or 
granular fill overlying heterogenous fill material, which is underlain by glacial till or by bedrock.   

On the south side of the property, near Hazeldean Road, peat was encountered in the boreholes and test 
pits. The inferred horizontal extent of the peat layer is illustrated on Figure 3.  The peat and marl layer was 
encountered at depths between 0.75 to 3.1 mbgs.  

Bedrock, or refusal at probable bedrock, was encountered in all of the boreholes and test pits. Depth to 
bedrock varied across the property between 0.6 mbgs to 6.2 mbgs. BH-1 to BH-3 were advanced into the 
bedrock for characterization, all other boreholes and all test pits were terminated at bedrock. Bedrock 
consisted of dark grey limestone with shale laminations.  

Based on the geological profile, a cross-section of the site was prepared, as shown on Figure 5 in Appendix 
A. 

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 0.3 mbgs  

Minimum Depth to Overburden Groundwater 1.2 mbgs (May 14, 2019) 

Shallow Soil Property No, majority of bedrock is greater than 2.0 mbgs 

Proximity to water body or ANSI 200 m 

Soil pH 7.12 - 7.80 

Soil Texture Coarse 

Current Property Use Not defined by O.Reg 153 
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Future Property Use Residential 

Proposed Future Building Single and multi-unit residences 

Areas Containing Suspected Fill Entire property 

5.10.4 Underground Utilities 

Active utilities are not expected to be present at the Phase Two property. The site is located in an area of 
municipally supplied water and sewer. 

5.10.5 Potentially Contaminating Activities 

Ontario Regulation 153/04 defines a PCA as one of 59 operations set out in Table 2 of Schedule D that 
occurs or has occurred in a Phase Two study area. The following PCA was identified:  

• PCA #30 – Importation of Fill of Unknown Quality; and 

5.10.6 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. The following APEC were identified on the Phase Two property, as shown on Figure 2 
in Appendix A: 

• APEC #1 – Entirety of the Phase Two property  

5.10.7 Investigation  

The Phase Two ESA was conducted to assess the soil quality at the Phase Two property.  As indicated 
above, the analytical program of the Phase Two ESA included testing of soil for PHC, BTEX, and metals 
from the boreholes and test pits on the Phase Two property.  The boreholes and test pit locations are shown 
on Figure 3 in Appendix A.  

5.10.8 Contaminants of Concern (COC) 

Based on the results of the investigation, no COC at the Phase Two property exceeded the applicable 
MECP Table 3 SCS. Soil analytical results are provided in Figures 6 and 6A and 7 and 7A in Appendix A. 

5.10.9 Contaminant Fate and Transport 

Based on the nature of the APEC identified in the Phase One report, groundwater sampling was not 
determined to be required at the Phase Two property. 
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6 Conclusions 
For assessment purposes, EXP selected the 2011 Table 3 Site Condition Standards (SCS) in a non-potable 
groundwater condition for residential/parkland/institutional property use and coarse textured soil. The 
results were also compared to Table 1 full depth background SCS. Based on the Phase Two ESA results, 
the following summary is provided: 

• The investigation revealed that the subsurface conditions is comprised of a surficial layer of topsoil or 
granular fill overlying heterogenous fill material, which is underlain by glacial till or by bedrock.  On the 
south side of the property, near Hazeldean Road, peat was encountered in the boreholes and test pits. 
The peat and marl layer were encountered at depths between 0.75 to 3.1 mbgs.  

• Bedrock, or refusal at probable bedrock, was encountered in all of the boreholes and test pits. Depth 
to bedrock varied across the property between 0.6 mbgs to 6.2 mbgs. BH-1 to BH-3 were advanced 
into the bedrock for characterization, all other boreholes and all test pits were terminated at bedrock. 
Bedrock consisted of dark grey limestone with shale laminations.  

• Groundwater measurements taken on May 14, 2020 and July 2, 2020 in monitoring wells installed in 
three of the boreholes indicate that the groundwater table to be at a depth of 1.2 to 2.6 m in May and 
2.02 m to 2.75 m below grade in July. Groundwater flow is interpreted to be towards the northeast. The 
groundwater table is subject to seasonal fluctuation and may be at higher depths during wet weather 
conditions. 

• Ten soil samples were submitted for laboratory analysis of BTEX and PHC.  Twelve soil samples were 
submitted for metals and inorganics.  

• For assessment purposes, EXP selected the 2011 Table 1 (Ontario Background) and Table 3 SCS in 
a non-potable groundwater condition for residential/parkland/institutional property use and coarse 
textured soil. 

• All of the soil samples were within the MECP (Ministry of the Environment, Conservation and Parks) 
Table 3 SCS for all parameters that were analysed. All but one soil sample met the criteria for MECP 
Table 1 SCS.  

• Based on the results of the Phase Two ESA, the site meets the SCS for the intended residential land 
use. 

• Soil samples were submitted for laboratory analysis of BTEX, PHC, and metals. All of the soil samples 
were within the MECP Table 3 SCS for all parameters that were analysed. All but one soil sample met 
the criteria for MECP Table 1 SCS.  

• Based on the results of the Phase Two ESA, the site meets the SCS for the intended residential land 
use.  

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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7 Limitation of Liability, Scope of Report, and Third 
Party Reliance 

 
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 11654128 Canada 
Inc. (“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. 
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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 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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