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Executive Summary
BAE Environmental (BAE) was retained by 2303623 Ontario Inc. to conduct a
Phase Two Environmental Site Assessment (ESA) of the property located at 212
Queen Street West, Cambridge, Ontario (hereinafter referred to as the “Site”).
The purpose of the Phase Two ESA was to identify subsurface groundwater
conditions for due diligence purposes and in support of the filing of a Record of
Site Condition. The Phase Two ESA was undertaken to further assess areas of
actual and/or potential environmental concern and to provide a Phase Two ESA
report generally compliant with the requirements of Ontario Regulation 153/04 as
amended by Ontario Regulations 511/09 and 179/11 (“O.Reg. 153/04, as
amended”).
The Site is located on the southern corner of the intersection of Queen Street
West and Winston Boulevard in Cambridge, Ontario. The Site previously
operated as a retail fuel outlet prior to decommissioning in 1997. The Site is
currently unoccupied.
Previously installed monitoring wells were redeveloped as current monitoring
wells MW-C-1, MW-C-2, MW-C-3 and MW-C-4. The wells were redeveloped by
purging three times the standing volume of water prior to sampling and analyses.
Groundwater samples were obtained and compared to the applicable - Part XV.1
of the Environmental Protection Act – Table 2: Generic Site Condition Standards
for Use in a Potable Groundwater Condition (July 2011).
The results of the groundwater analyses indicated that all samples submitted for
the BTEX/PHC Parameters analysis met the applicable Table 2 SCS parameters
with exception to minimally elevated levels of PHCs in MW-C-1 and MW-C-2.
Based on the findings of our sampling program, the analysis has verified that
there is minimal concern for petroleum in the central area of the Site.
BAE Environmental has been retained to remediate/remove any/all remaining
impairment.
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2.0 INTRODUCTION
BAE Environmental (BAE) was retained by 2303623 Ontario Inc. to conduct a
Phase Two Environmental Site Assessment (ESA) of the property located at 212
Queen Street West, Cambridge, Ontario (hereinafter referred to as the “Site”).
The purpose of the Phase Two ESA was to identify subsurface groundwater
conditions for due diligence purposes and in support of the filing of a Record of
Site Condition. The Phase Two ESA was undertaken to further assess areas of
actual and/or potential environmental concern and to provide a Phase Two ESA
report generally compliant with the requirements of Ontario Regulation 153/04 as
amended by Ontario Regulations 511/09 and 179/11 (“O.Reg. 153/04, as
amended”).
2.1 Site Description
The Site is located on the southern corner of the intersection of Queen Street
West and Winston Boulevard in Cambridge, Ontario. A Site location map is
provided on Figure 1. The project area includes the Site, the Queen Street West
road allowance and the Goderich Exeter Railway Property located northwest of
the Site and the Winston Boulevard road allowance located northeast of the Site.
The Site operated as a retail fuel outlet for approximately 50 years prior to
decommissioning in 1997. The Site is currently unoccupied. It previously
contained a single storey, 2-bay service station building (equipped with an
oil/water separator and hydraulic hoists) and two canopied petroleum pump
islands. The main building was located approximately in the center of the
property, and was demolished in 2001. The pump islands were formerly located
northwest of the building and an underground storage tank (UST) nest was
formerly located northeast of the building. The UST nest included four 22,700litre steel tanks. The petroleum equipment was removed from the Site in 1997. A
Site plan is presented on Figure 2.
The majority of the Site is covered by gravel and is generally flat. Surface water
infiltrates into the Site surface or is directed into catch basins located northwest
of the Site on Queen Street West.
2.2 Property Ownership
BAE was commissioned by the owner, 2303623 Ontario Inc. to carry out this
Phase Two ESA.
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2.3 Current and Proposed Future Uses
The subject property is currently a vacant parcel. The Site is potentially to be
redeveloped with no confirmed development plans.
2.4 Applicable Site Condition Standards
As the filing of a Record of Site Condition is not required at this time, the terms of
reference for the current investigation was conducted generally in accordance
with Part XV.1 of the Environmental Protection Act and Ontario Regulation
153/04 (O. Reg. 153/04) - as amended by O. Reg. 511 (July, 2011). All analysis
was performed in accordance with O. Reg. 153/04 and compared to Part XV.1 of
the Environmental Protection Act – Table 2: Generic Site Condition Standards for
Use in a Potable Groundwater Condition (July 2011) Criteria. The following
rationale was used to determine the applicable site criteria:
Site Sensitivity: There are no sensitive environmental receivers identified within
30m of the site. Based on the information gathered during this investigation and
previous investigations in the area, there is more than 2 m of overburden at the
site.
Land Use: Surrounding land uses are predominantly residential and commercial
properties, therefore the site will be considered to be the more stringent
residential land use.
Groundwater Use: This area is serviced by a municipal water supply obtained
from deep drilled wells. Based on this, the potable groundwater criteria would
apply.
Depth and Soil Texture Criteria Selection: For this report, the full-depth criteria
will be used for comparison of the analytical results. As all subsurface soils were
of a sandy material the course textured soil classification will be used for
comparison of analytical data.
Based on the above information and assumptions, the criteria for this site
corresponds to residential land use criteria for course textured soil using the fulldepth approach and Part XV.1 of the Environmental Protection Act – Table 2:
Generic Site Condition Standards for Use in a Potable Groundwater Condition
(July 2011).
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3.0 Background Information
3.1 Physical Setting
The geology and hydrogeology of the area were determined by a review of the
Ministry of Northern Development and Mines, Quaternary Geology of Southern
Ontario, Cambridge Area Sheet, Map 2508.
Based on information contained in the above-mentioned map, the soils in the
area of the Site are comprised of glaciofluvial ice-contact deposits which consist
of gravel and sand. The bedrock in the area is part of the Guelph Formation and
consists of sandstone, shale, dolostone, and siltstone from the Phanerozoic Era.
The majority of the Site was covered with wild vegetation (grass, shrubs, etc.).
The Speed River is located approximately 100 metres west/northwest of the Site.
It was previously determined that the groundwater onsite flows in this same
direction toward the Speed River.
3.2 Past Investigations
3.2.1 Groundwater Monitoring and Sampling Program - December 2013
Former Shell Retail Service Station Property, 212 Queen Street West,
Cambridge, Ontario, Conestoga-Rovers & Associates
Conestoga-Rovers & Associates (CRA) was retained by Shell Canada Products
(Shell) to complete the off-Site component of the annual groundwater monitoring
program and overall project reporting associated with the former Shell retail
service station property located at 212 Queen Street West, Cambridge, Ontario
(Property or Site). Shell sold the Property to 2303623 Ontario Inc. (Tri-Joy) in
2010. As part of the transaction, Tri-Joy assumed ownership of the on-Site
monitoring wells and responsibility for implementation of the on-Site component
of the Voluntary Action Plan (VAP) with the Ministry of the Environment (MOE),
while Shell retained responsibility for implementation of the off-Site component of
the MOE VAP. Shell has retained CRA to oversee the off-Site component of the
VAP and complete the joint annual reporting, while Tri-Joy has retained BAE
Environmental (BAE) to oversee the on-Site component of the VAP.
The conclusions from the onsite investigations completed in 2013 indicated
minimal PHC impairment in the central and east sections of the Site.
4.0 Scope of the Investigation
4.1 Overview of Site Investigation
The scope of work for the Phase Two ESA included the following tasks:
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• Performing background investigations and reviewing previous environmental
reports;
• Conducting a Monitoring Well Access Program in the areas of potential concern
to ascertain the subsurface conditions;
• Submitting select ground water samples deemed representative of the
environmental quality conditions for laboratory analyses for suspect COPCs
including Benzene, Toluene, Ethylbenzene, Xylene Parameters and F1, F2, F3
and F4 Petroleum Fraction Parameters;
• Comparing the analytical results reported for the soil and ground water samples
to the appropriate generic Site Conditions Standards established under O.Reg.
153/04, as amended, as provided in “Soil, Ground Water and Sediment
Standards for Use under Part XV.1 of the Environmental Protection Act”, 15 April
2011, and,
• Preparing a report documenting the findings of the Phase Two ESA prepared in
general accordance with the requirements of Schedule E of O.Reg. 153/04, as
amended.
4.2 Media Investigated
Groundwater sampling was undertaken to offset potential COPC issues for
Benzene, Toluene, Ethylbenzene, Xylene Parameters and F1, F2, F3 and F4
Petroleum Fraction Parameters.
4.3 Deviations from Sampling and Analysis Plan
No deviations from the sampling and analysis plan occurred during the
investigation.
4.4 Impediments
No impediments were encountered and thus no adjustments were required.
5.0 Investigation Method
5.1 General
BAE personnel completed the onsite investigations on December 29th, 2020.
Background information was performed to determine parameters of potential
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concern for the subject property. From this data it was determined that the
remaining potential parameters of concern were BTEX & PHCs.
The Phase Two ESA was carried out in accordance with the Sampling and
Analysis Plan provided in Appendix A.
Current onsite investigations consisted of a visual inspection of the property and
accessing four previously developed monitoring wells located in all potential
areas of concern. The ESA was conducted to ascertain the surficial and
subsurface conditions and to assess the need for further investigations. This
section of the report describes the methodology and results of the Phase Two
ESA. Figure 3 shows the currently accessed monitoring well locations.
5.2

Monitoring Well Access Program

Previously installed monitoring wells were redeveloped as current monitoring
wells MW-C-1, MW-C-2, MW-C-3 and MW-C-4. The wells were redeveloped by
purging three times the standing volume of water prior to sampling and analyses.
During development of the monitoring well, qualitative observations were made
of watercolour, clarity, the presence or absence of any hydrocarbon sheen, and
any odours present. There was no indication of any impairment in any of the
wells.
5.3

Groundwater Sampling

As outlined, representative groundwater samples were submitted to ALS for
laboratory analysis during the Phase Two activities. Each sample was put into
sterile, labelled laboratory supplied bottles. While under the care of BAE, the
samples were maintained in ice-filled coolers following collection. Samples were
submitted under chain-of-custody to ALS for analysis.
5.4

Investigation Results

As a verification of the subsurface conditions, representative samples were
submitted to ALS for independent chemical analysis of the Ontario Regulation
511/11 Benzene, Toluene, Ethylbenzene, Xylene Parameters and F1, F2, F3 and
F4 Petroleum Fraction Parameters.
As outlined below in Section 11 Laboratory Chemical Analysis, all analyses met
applicable MECP/EPA Criteria for all parameters with exception to minimally
elevated levels of PHCs in MW-C-1 and MW-C-2. The analysis has verified that
there is minimal concern for petroleum in the central area of the Site.
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5.5 Field Screening Measurements
All monitoring wells were developed for characterisation and field screening and
testing. All wells were screened in the field for gross evidence of negative
environmental impact including staining and odours. The headspace vapours in
each well were tested for total petroleum hydrocarbon vapour concentrations
using an RKI Eagle, One to Six Gas Portable Monitor. The RKI Eagle measures
total petroleum hydrocarbon vapours in the range of 0ppm to 50,000ppm.
5.6 Ground Water: Field Measurement of Water Quality Parameters
Ground water monitoring, including measuring depth to the static water level and
assessing the presence/absence of measurable accumulations of LPH, was
conducted as part of this investigation. Free phase LPH layering was not
detected in any of the previously installed monitoring wells at the Site.
5.7 Ground Water: Sampling
Groundwater was encountered at an average depth of 3m below grade.
Groundwater samples were obtained from monitoring wells MW-C-1, MW-C-2,
MW-C-3 and MW-C-4. These were the area’s most likely to exhibit concerns if
they existed as they were representative of the entire Site.
Water samples were collected directly into laboratory supplied sample containers
preinoculated with any necessary preservatives. Dedicated (one pair per
sample), disposable nitrile gloves were used throughout the proceedings. Vials
that contained samples to be analyzed for volatile compounds were inverted after
filling and inspected to ensure that no head space was present in any vial.
Samples were placed in a cooler and stored on ice until delivered to the
analytical laboratory. The water samples were analyzed for the selected
parameters as outlined in the following tables.
5.8 Sediment: Sampling
No sediment sampling was conducted as part of this investigation.
5.9 Analytical Testing
All laboratory analyses were completed by an independent, accredited lab, ALS
Laboratory Group of Richmond Hill/ Waterloo, Ontario (ALS). ALS is a CAEAL
Registered and Accredited laboratory according to O. Reg. 153/04 section 47 (1)
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and ALS used the analytical methods as described in Protocol for Analytical
Methods Used in the Assessment of Properties under Part XV.1 of the
Environmental Protection Act (MOE 2004, O. Reg. 153/04 section 47 (2).
Representative soil and water samples were submitted to ALS Environmental
Laboratory for independent chemical analysis of the Ontario Regulation 511/010
Volatile Organic Compound (VOCs) Parameters.
5.10 Quality Assurance and Quality Control Measures
A strict Quality Assurance/Quality Control (QA/QC) program was implemented
and maintained throughout the project to ensure the Site data are representative
of the actual Site conditions. The QA/QC program provides a method of
documented checks to assess the precision and accuracy of collected data. The
QA/QC program includes a set of standard procedures or protocols to be
followed throughout the investigations. To this end, BAE field and QA/QC
protocols have been developed to meet or exceed those defined in the MOE
documents entitled “Guideline for Phase Two Environmental Site Assessments in
Ontario” (Draft, March 2006) and “Guidance on Sampling and Analytical Methods
for Use at Contaminated Sites in Ontario” (1996) and Canadian Council of
Ministers of the Environment (CCME) “Guidance Manual Sampling, Analysis, and
Data Management for Contaminated Sites” (1993). The field QA/QC program
included the following components:
1) The use of personnel protective equipment including hard hats, safety glasses,
safety work boots, and chemically resistant latex/nitrile gloves for sample
handling;
2) Thorough documentation of all field activities and sample handling practices
including field notes, chain of custody forms, memos to file, etc;
3) Thorough decontamination of all non-dedicated sampling equipment employed
in all investigation phases;
4) The use of laboratory analytical protocols and method detection limits that
have been established in accordance with regulatory requirements of the
Province of Ontario;
5) The RKI Eagle was re-calibrated to Hexane during the planning process;
6) The Petroflag Turbidimetric Screening Method for Total Recoverable
Petroleum Hydrocarbons in Soil - Official Method US EPA SW-846 Method 9074
was re-calibrated with the appropriate blanks and standards (each 10 samples)
prior to and during usage in the field;
7) The MiniRae 3000 Portable Handheld VOC Monitor was calibrated using
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isobutylene calibration gas prior to use; and,
8) The ALS Quality Control Report was provided by ALS at the request of BAE.
ALS includes comprehensive QC checks with every analysis to ensure high
standards of quality are met. Each QC result has a known or expected target
value, which is compared against predetermined data quality objectives to
provide confidence in the accuracy of associated test results.
The primary sample fractions were placed in 200 ml sample jars with Teflon-lined
lids or were cored and methanol reserved (samples for VOC and PHC F1 only)
and subsequently stored in coolers on ice for future potential laboratory analysis.
The duplicate sample fractions were placed in “Ziploc” sample bags and stored at
ambient temperature for subsequent field vapour screening purposes. All soil
samples were collected in accordance with strict environmental sampling
protocols to minimize loss of volatile organics and to ensure reliable and
representative results. Disposable nitrile gloves were used and replaced between
the handling of successive samples. All soil sampling equipment (auger tips,
stainless steel trowels, spatulas, etc.) was thoroughly decontaminated between
soil sample locations to prevent potential cross-contamination.
Decontamination activities included:
• Physical removal of any adhered debris;
• Wash/scrub in “Alconox” soap solution;
• Distilled water rinse;
• Methanol rinse; and
• Air dry.
Ground water samples were collected directly into laboratory supplied sample
containers preinoculated with any necessary preservatives. Dedicated (one pair
per sample), disposable nitrile gloves were used throughout the proceedings.
Vials that contained samples to be analyzed for volatile compounds were
inverted after filling and inspected to ensure that no head space was present in
any vial. Samples were placed in a cooler and stored on ice until delivered to the
analytical laboratory.
All sample containers and preservatives, where applicable, were supplied by the
Laboratory and were consistent with the specifications provided in Tables A (soil/
sediment) and B (ground water) of the Analytical Protocol (MOE, 2011e).
Similarly, all samples were placed on ice in coolers after collection to meet the
storage requirements of the Analytical Protocol (MOE, 2011e). All samples were
labelled with unique identifiers indicating the borehole/monitoring well of origin
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and depth interval (soil samples). All samples were transported by BAE staff
directly to the laboratory under continuous Chain of Custody documentation.
Each Chain of Custody form had a unique serial number. No deviations from the
sampling and analysis plan occurred.
6.0 Review and Evaluation
6.1 Geology
The geology and hydrogeology of the area were determined by a review of the
Ministry of Northern Development and Mines, Quaternary Geology of Southern
Ontario, Cambridge Area Sheet, Map 2508.
Based on information contained in the above-mentioned map, the soils in the
area of the Site are comprised of glaciofluvial ice-contact deposits which consist
of gravel and sand. The bedrock in the area is part of the Guelph Formation and
consists of sandstone, shale, dolostone, and siltstone from the Phanerozoic Era.
The majority of the Site was covered with wild vegetation (grass, shrubs, etc.).
No other significant topographic features were noted.
6.2 Ground Water: Elevations and Flow Direction
The depth to the water table is varied throughout the site, but averaged 3 metres
below grade level (bgl), in monitoring wells located at the property. The localised
groundwater flow direction is estimated to be west/northwest, based on the
terrain and the location of the Speed River, which is approximately 100 metres to
the west/northwest. This information coincides with information taken from aerial
photographs, which indicate that the topography and hence the groundwater
flows in the same.
6.3 Ground Water: Hydraulic Gradients
Based on the topography of the site and previously determined groundwater
levels, the groundwater flow is directed west/northwest with an estimated
average hydraulic gradient of 0.1.
6.4 Fine-Medium Soil Texture
The grain size analysis was previously conducted on representative samples of
soil. The grain size analyses concluded that the onsite soil was classified as
“medium and fine textured soil” according to Section 42. (2) of O. Reg. 153/04
and O. Reg. 511/09, s.19.
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6.5 Ground Water Quality
Representative groundwater samples were submitted to ALS Environmental
Laboratory for independent chemical analysis of the BTEX/PHC parameters. This
analysis will address potential concerns from previous onsite activities. All final
analyzed samples submitted for chemical analysis had measured concentrations
below Table 2 SCS with exception to minimally elevated levels of PHCs.
6.6 Sediment Quality
No sediment sampling was conducted as part of this investigation.
6.7 Quality Assurance Program and Quality Control Results
The laboratory included QA/QC results with the certificate of analysis as
described in Section 5.12. The Relative Percentage Difference (RPD) values are
within acceptable ranges for the industry and are reported in Appendix D. The
laboratory reported acceptable QA/QC results.
7.0 CONCLUSIONS
The investigation program included the collection of subsurface samples in areas
deemed most likely to have been affected by potentially contaminating activities
as well as previously identified potential areas of concern. Representative water
samples were collected in locations selected to be most likely to contain
contaminated materials. The purpose of the study was to investigate the potential
for the presence of on-site contamination related to potential concerns stemming
from previous onsite sources.
Groundwater samples were compared to the applicable Soil and Groundwater
Standards - Part XV.1 of the Environmental Protection Act – Table 2: Generic
Site Condition Standards for Use in a Potable Groundwater Condition (July
2011).
The results of the groundwater analyses indicated that all samples submitted for
the BTEX/PHC Parameters analysis met the applicable Table 2 SCS parameters
with exception to minimally elevated levels of PHCs in MW-C-1 and MW-C-2.
Based on the findings of our sampling program, the analysis has verified that
there is minimal concern for petroleum in the central area of the Site only.
BAE Environmental has been retained to remediate/remove any/all remaining
impairment.
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7.1 LIMITATIONS
1.

This assessment was conducted in accordance with generally accepted
engineering standards. It is possible that materials other than those described in
this report are present at the site. The client acknowledges that no assessment
can necessarily identify the existence of all contaminants, potential contaminants
or environmental conditions;

2.

This report was prepared for the sole and exclusive use of 2303623 Ontario Inc.
BAE Environmental accepts no responsibility or liability for any loss, damage,
expense, fine or any other claim of any nature or type, including any liability or
potential liability arising from its own negligence, for any use of this report or
reliance on it, in whole or in part, by anyone other than 2303623 Ontario Inc.;

3.

There is no representation, warranty or condition, express or implied, by BAE
Environmental or its officers, directors, employees or agents that this assessment
has identified all contaminants, potential contaminants or environmental conditions
at the site or that the site is free from contamination, potential contaminants or
environmental conditions other than those noted in this report;

4.

This assessment has been completed from information and documentation
described in this report. We have assumed that any such information and
documentation is accurate and complete. We can accept no responsibility or
liability for any errors, deficiencies or inaccuracies in this report arising from errors
or omissions in the information and documentation provided by others;

5.

This assessment was based on information and the results of investigations
obtained on the dates specified. BAE Environmental accepts no responsibility or
liability for any changes or potential changes in the condition of the site
subsequent to the date of our investigations;

6.

This assessment pertains only to the site specifically described in this report and
not to any adjacent or other property;

7.

This assessment does not include, nor is it intended to include, any opinion
regarding the suitability of any structure on the site for any particular function, or
the geotechnical conditions on the site, with the exception of how they may identify
with environmental concerns. Inspections do not include compliance with building,
gas, electrical, fuel safety or boiler codes, or any other federal, provincial or
municipal codes not associated with environmental concerns; and,

8.

This report is not to be reproduced or released to any other party, other than
2303623 Ontario Inc. in whole or in part, without the express written consent of
BAE Environmental.
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7.2

QUALIFICATIONS OF ASSESSORS

This investigation was completed by Brian A. Emms, C.E.T. and reviewed by G.
Jan Van Iterson, P. Eng. Mr. Van Iterson is registered with the Ministry of
Environment as a Qualified Person as per Ontario Regulation 153/04. Jointly, the
above have performed hundreds of ESAs and site remediation for various
financial institutions, municipal governments, insurance companies, law firms and
the private sector.
7.3

SIGNATURES

The undersigned carried out the Phase Two ESA documented herein, including
developing the Sampling and Analysis Plan, supervising all field activities,
reviewing the resulting data and preparing this report, including the findings and
conclusions presented herein, acting either as a Qualified Person or under the
supervision of a Qualified Person. Any practice of geoscience documented within
this report was undertaken by or under the supervision of a Professional
Engineer licensed in the Province of Ontario.
We trust that the information presented in this report meets your current
requirements. Should you have any questions, or concerns, please do not
hesitate to contact the undersigned.
Respectfully submitted,

BAE Environmental

Brian A. Emms, C.E.T.
Senior Env. Technologist
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TABLE 1: GROUNDWATER CHEMICAL ANALYSES – BTEX and PETROLEUM
HYDROCARBONS
PARAMETER

CRITERIA

MDL

MW-C-1

MW-C-2

MW-C-3

MW-C-4

Benzene
5
0.50
4.81
1.98
<0.50
<0.50
Ethylbenzene
2.4
0.50
0.66
<0.50
<0.50
<0.50
Toluene
24
0.50
<0.50
<0.50
<0.50
<0.50
Xylenes (Total)
300
0.50
<0.50
0.82
<0.50
<0.50
PHCs
F1 (C6-C10)
750
25
318
98
<25
<25
F1-BTEX
750
25
312
95
<25
<25
180
F2 (C10-C16)
150
100
<100
<100
<100
F3 (C16-C34)
500
250
<250
<250
<250
<250
F4 (C34-C50)
500
250
<250
<250
<250
<250
Total PHCs
750
370
490
<370
<370
<370
All values in ug/l - ppb - parts per billion MDL- Method Detection Limit, N/V - No Value.
*Part XV.1 of the Environmental Protection Act – Table 2: Full Depth Generic Site
Condition Standards in a Potable Groundwater Condition (July 2011).
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Figure 2: Monitoring Well and Sample Locations
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Sampling and Analysis Plan
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Sampling and Analysis Plan
212 Queen Street West, Cambridge, Ontario
The Phase Two ESA was undertaken to further assess areas of actual and/or
potential environmental concern and to provide a Phase Two ESA report
generally compliant with the requirements of Ontario Regulation 153/04 as
amended by Ontario Regulations 511/09 and 179/11 (“O.Reg. 153/04, as
amended”).
The proposed Phase 2 ESA Sampling and Analysis Plan are presented below:
The program will assess the the groundwater table across the site accessing four
(4) MWs.
Combustible vapour readings will be conducted on all wells.
The field program will be completed in accordance with BAE Standard Operating
Procedures.
QA/QC and Standard Operating Procedures
A strict Quality Assurance/Quality Control (QA/QC) program will be implemented
and maintained throughout the project to ensure the Site data are representative
of the actual Site conditions. The QA/QC program provides a method of
documented checks to assess the precision and accuracy of collected data. The
QA/QC program includes a set of standard procedures or protocols to be
followed throughout the investigations. To this end, BAE field and QA/QC
protocols have been developed to meet or exceed those defined in the MOE
documents entitled “Guideline for Phase Two Environmental Site Assessments in
Ontario” (Draft, March 2006) and “Guidance on Sampling and Analytical Methods
for Use at Contaminated Sites in Ontario” (1996) and Canadian Council of
Ministers of the Environment (CCME) “Guidance Manual Sampling, Analysis, and
Data Management for Contaminated Sites” (1993). The field QA/QC program will
include the following components:
1) The use of personnel protective equipment including hard hats, safety glasses,
safety work boots, and chemically resistant latex/nitrile gloves for sample
handling;
2) Thorough documentation of all field activities and sample handling practices
including field notes, chain of custody forms, memos to file, etc.;
3) Thorough decontamination of all non-dedicated sampling equipment employed
in all investigation phases;
4) The use of laboratory analytical protocols and method detection limits that
have been established in accordance with regulatory requirements of the
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Province of Ontario;
5) The RKI Eagle was re-calibrated to Hexane during the planning process;
6) The Petroflag Turbidimetric Screening Method for Total Recoverable
Petroleum Hydrocarbons in Soil - Official Method US EPA SW-846 Method 9074
was re-calibrated with the appropriate blanks and standards (each 10 samples)
prior to and during usage in the field;
7) The MiniRae 3000 Portable Handheld VOC Monitor was calibrated using
isobutylene calibration gas prior to use; and,
8) The ALS Quality Control Report was provided by ALS at the request of BAE.
ALS includes comprehensive QC checks with every analysis to ensure high
standards of quality are met. Each QC result has a known or expected target
value, which is compared against predetermined data quality objectives to
provide confidence in the accuracy of associated test results.
The primary sample fractions will be placed in 200 ml sample jars with Teflonlined lids and methanol reserved (samples for BTEX and PHC F1 only) and
subsequently stored in coolers on ice for future potential laboratory analysis. The
duplicate sample fractions will be placed in “Ziploc” sample bags and stored at
ambient temperature for subsequent field vapour screening purposes. All soil
samples will be collected in accordance with strict environmental sampling
protocols to minimize loss of volatile organics and to ensure reliable and
representative results. Disposable nitrile gloves will be used and replaced
between the handling of successive samples. All soil sampling equipment
(augers, stainless steel trowels, spatulas, etc.) will be thoroughly decontaminated
between soil sample locations to prevent potential cross-contamination.
Decontamination activities will include:
• Physical removal of any adhered debris;
• Wash/scrub in a soap solution;
• Distilled water rinse;
• Methanol rinse; and
• Air dry.
Ground water samples will be collected directly into laboratory supplied sample
containers preinoculated with any necessary preservatives. Dedicated (one pair
per sample), disposable nitrile gloves will be used throughout the proceedings.
Vials that contain samples to be analyzed for volatile compounds will be inverted
after filling and inspected to ensure that no head space was present in any vial.
Samples will be placed in a cooler and stored on ice until delivered to the
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analytical laboratory. All sample containers and preservatives, where applicable,
will be supplied by the laboratory and will be consistent with the specifications
provided in Tables A (soil/ sediment) and B (ground water) of the Analytical
Protocol (MOE, 2011e). Similarly, all samples will be placed on ice in coolers
after collection to meet the storage requirements of the Analytical Protocol (MOE,
2011e). All samples will be labelled with unique identifiers indicating the
borehole/monitoring well of origin and depth interval (soil samples). All samples
will be transported by BAE staff directly to the laboratory under continuous Chain
of Custody documentation. Each Chain of Custody form will have a unique serial
number. Any deviations from the sampling and analysis plan will be documented.
Groundwater analysis will be completed on samples from representative areas
for the following parameters: Representative soil samples will be submitted to
ALS Environmental Laboratory for independent chemical analysis of the
BTEX/PHC Parameters. The BTEX/PHC analysis will address potential concerns
from previous onsite activities.
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Appendix B
Part XV.1 of the Environmental Protection Act – Table 2: Generic Site
Condition Standards for Use in a Potable Groundwater Condition
(July 2011)
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Appendix C
Field Screening Apparatus
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VERIFICATION STATEMENT
TECHNOLOGY TYPE: FIELD MEASUREMENT DEVICE
Phase Two Environmental Site Assessment
212 Queen Street West,
Cambridge, Ontario

31

April 2021

APPLICATION: MEASUREMENT OF TOTAL PETROLEUM HYDROCARBONS
TECHNOLOGY NAME: PetroFLAG™ SYSTEM
COMPANY: DEXSIL® CORPORATION
ADDRESS: ONE HAMDEN PARK DRIVE
HAMDEN, CT 06517
WEB SITE: http://www.dexsil.com
TELEPHONE: (203) 288-3509
VERIFICATION PROGRAM DESCRIPTION

The U.S. Environmental Protection Agency (EPA) created the Superfund Innovative Technology
Evaluation (SITE) and Environmental Technology Verification (ETV) Programs to facilitate
deployment of innovative technologies through performance verification and information
dissemination. The goal of these programs is to further environmental protection by substantially
accelerating the acceptance and use of improved and cost-effective technologies. These programs
assist and inform those involved in design, distribution, permitting, and purchase of
environmental technologies. This document summarizes results of a demonstration of the
PetroFLAG™ System developed by Dexsil ® Corporation (Dexsil).
PROGRAM OPERATION
Under the SITE and ETV Programs, with the full participation of the technology developers, the
EPA evaluates and documents the performance of innovative technologies by developing
demonstration plans, conducting field tests, collecting and analyzing demonstration data, and
preparing reports. The technologies are evaluated under rigorous quality assurance (QA)
protocols to produce well-documented data of known quality. The EPA National Exposure
Research Laboratory, which demonstrates field sampling, monitoring, and measurement
technologies, selected Tetra Tech EM Inc. as the verification organization to assist in field testing
seven field measurement devices for total petroleum hydrocarbons (TPH) in soil. This
demonstration was funded by the SITE Program.
DEMONSTRATION DESCRIPTION
In June 2000, the EPA conducted a field demonstration of the PetroFLAG™ System and six other
field measurement devices for TPH in soil. This verification statement focuses on the
PetroFLAG™ System; a similar statement has been prepared for each of the other six devices.
The performance and cost of the PetroFLAG™ System were compared to those of an off-site
laboratory reference method, “Test Methods for Evaluating Solid Waste” (SW-846) Method
8015B (modified). To verify a wide range of performance attributes, the demonstration had both
primary and secondary objectives. The primary objectives included (1) determining the method
detection limit, (2) evaluating the accuracy and precision of TPH measurement, (3) evaluating the
effect of interferents, and (4) evaluating the effect of moisture content on TPH measurement for
each device. Additional primary objectives were to measure sample throughput and estimate TPH
measurement costs. Secondary objectives included (1) documenting the skills and training
required to properly operate the device, (2) documenting the portability of the device, (3)
evaluating the device’s durability, and (4) documenting the availability of the device and
associated spare parts.
The PetroFLAG™ System was demonstrated by using it to analyze 66 soil environmental
samples, 79 soil performance evaluation (PE) samples, and 36 liquid PE samples. In addition to
these 181 samples, 10 extract duplicates prepared using the environmental samples were
analyzed. The environmental samples were collected in four areas contaminated with gasoline,
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diesel, or other petroleum products, and the PE samples were obtained from a commercial
provider. Dexsil chose not to analyze soil samples collected in a fifth area because Dexsil
believed that the natural organic material in the area would adversely impact the PetroFLAG™
System’s ability to accurately measure TPH. In addition, Dexsil chose not to analyze low- and
medium-concentration-range weathered gasoline soil PE samples because according to Dexsil,
the PetroFLAG™ System was not sensitive to weathered gasoline concentrations of less than
1,000 milligrams per kilogram. Collectively, the environmental and PE samples provided the
different matrix types and the different levels and types of petroleum hydrocarbon contamination
needed to perform a comprehensive evaluation of the PetroFLAG™ System. A complete
description of the demonstration and a summary of its results are available in the “Innovative
Technology Verification Report: Field Measurement Devices for Total Petroleum Hydrocarbons
in Soil—Dexsil® Corporation.
TECHNOLOGY DESCRIPTION
The PetroFLAG™ System manufactured by Dexsil is based on emulsion turbidimetry, which
involves measurement of the light scattered by an emulsion. With the PetroFLAG™ System, a
proprietary, nonpolar, organic solvent mixture composed of alcohols, primarily methanol, is used
to extract petroleum hydrocarbons from soil samples. A proprietary developer solution that is
polar in nature and that acts as an emulsifier is added to a sample extract in order to precipitate
the aromatic and aliphatic hydrocarbons and form uniformly sized micelles. Light at a wavelength
of 585 nanometers is passed through the emulsion, and the amount of light scattered by the
emulsion at a 90-degree angle is measured using a turbidimeter. The TPH concentration in the
emulsion is then determined by comparing the turbidity reading for the emulsion to that for a
reference standard or to a standard calibration curve. According to Dexsil, the TPH concentration
thus measured is a function of the mean molecular weight of the hydrocarbons present in the
sample. During the demonstration, extraction of petroleum hydrocarbons in a given soil sample
was typically completed by adding 10 milliliters (mL) of proprietary methanol mixture extraction
solvent to 10 grams of the sample. To form an emulsion, 2 mL of sample extract was then
decanted into a vial containing 4 mL of developer solution. The emulsion was analyzed using the
PetroFLAG™ Analyzer (turbidimeter) to obtain a direct measurement of the TPH concentration
in the soil sample.
VERIFICATION OF PERFORMANCE
To ensure data usability, data quality indicators for accuracy, precision, representativeness,
completeness, and comparability were assessed for the reference method based on projectspecific QA objectives. Although the reference method results generally exhibited a negative
bias, based on the results for the data quality indicators, the reference method results were
considered to be of adequate quality. The bias was considered to be significant primarily for lowand medium concentration- range soil samples containing diesel, which made up only 13 percent
of the total number of samples analyzed during the demonstration. The reference method
recoveries observed during the demonstration were typical of the recoveries obtained by most
organic analytical methods for environmental samples. In general, the user should exercise
caution when evaluating the accuracy of a field measurement device by comparing it to reference
methods because the reference methods themselves may have limitations. Key demonstration
findings are summarized below for the primary objectives.
Method Detection Limit: Based on the TPH results for seven low-concentration-range diesel soil
PE samples, the method detection limits were determined to be 20 and 6.32 milligrams per
kilogram for the PetroFLAG™ System and reference method, respectively.
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Accuracy and Precision: Seventy-one of 97 PetroFLAG™ System results (73 percent) used to
draw conclusions regarding whether the TPH concentration in a given sampling area or sample
type exceeded a specified action level agreed with those of the reference method; 26
PetroFLAG™ System conclusions were false positives. There were no false negatives. Of 91
PetroFLAG™ System results used to assess measurement bias, 11 were within 30 percent, 9 were
within 30 to 50 percent, and 71 were not within 50 percent of the reference method results; 82
PetroFLAG™ System results were biased high, and 9 were biased low. For soil environmental
samples, the PetroFLAG™ System results were statistically (1) the same as the reference method
results for one of the four sampling areas and (2) different from the reference method results for
three of the sampling areas. For soil PE samples, the PetroFLAG™ System results were
statistically (1) the same as the reference method results for high concentration- range diesel
samples and (2) different from the reference method results for blank samples, high-concentration
range weathered gasoline samples, and low- and medium-concentration-range diesel samples. For
liquid PE samples, the PetroFLAG™ System results were statistically different from the
reference method results for both weathered gasoline and diesel samples. The PetroFLAG™
System results correlated highly with the reference method results for one of the four sampling
areas and diesel soil PE samples (the square of the correlation coefficient [R2] values were
greater than 0.90, and F-test probability values were less than 5 percent). The PetroFLAG™
System results correlated moderately with the reference method results for two of the four
sampling areas (R2 values were 0.84 and 0.86, and F-test probability values were less than 5
percent). The PetroFLAG™ System results correlated weakly with the reference method results
for one of the four sampling areas and weathered gasoline soil PE samples (R2 values were 0.42
and 0.10, respectively, and F-test probability values were greater than 5 percent). Comparison of
the PetroFLAG™ System and reference method median relative standard deviations (RSD)
showed that the PetroFLAG™ System and the reference method exhibited similar overall
precision. Specifically, the median RSD ranges were 6 to 19 percent and 5.5 to 16 percent for the
PetroFLAG™ System and reference method, respectively. The analytical precision was about the
same for the PetroFLAG™ System (a median relative percent difference of 5) and reference
method (a median relative percent difference of 4).
Effect of Interferents: The PetroFLAG™ System showed a mean response of less than 5 percent
for neat methyl-tert-butyl ether (MTBE) and tetrachloroethene (PCE) and for soil spiked with
humic acid. The device’s mean responses for neat Stoddard solvent; turpentine; and 1, 2, 4trichlorobenzene were 42.5, 103, and 16 percent, respectively. The reference method showed
varying mean responses for MTBE (39 percent); PCE (17.5 percent); Stoddard solvent (85
percent); turpentine (52 percent); 1, 2, 4-trichlorobenzene (50 percent); and humic acid (0
percent). For the demonstration, MTBE and Stoddard solvent were included in the definition of
TPH.
Effect of Moisture Content: The PetroFLAG™ System showed a statistically significant
decrease (17 percent) in TPH results when the soil moisture content was increased from 9 to 16
percent for weathered gasoline soil PE samples; the reference method TPH results were
unaffected. Both PetroFLAG™ System and reference method TPH results were unaffected when
the soil moisture content was increased from less than 1 to 9 percent for diesel soil PE samples.
Measurement Time: From the time of sample receipt, Dexsil required 50 hours, 40 minutes, to
prepare a draft data package containing TPH results for 181 samples and 10 extract duplicates
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compared to 30 days for the reference method, which was used to analyze 199 samples and 13
extract duplicates.
Key demonstration findings are summarized below for the secondary objectives.
Skill and Training Requirements: The PetroFLAG™ System can be operated by one person with
basic wet chemistry skills. The sample analysis procedure for the device can be learned in the
field with a few practice attempts.
Portability: The PetroFLAG™ System is battery-operated and requires no alternating current
power source. The device can be easily moved between sampling areas in the field, if necessary.
Durability and Availability of the Device: All items in the PetroFLAG™ System are available
from Dexsil. During a 6-month warranty period, Dexsil will supply replacement parts for the
device by overnight courier service at no cost. During the demonstration, none of the device’s
reusable items malfunctioned or was damaged.
In summary, during the demonstration, the PetroFLAG™ System exhibited the following
desirable characteristics of a field TPH measurement device: (1) good precision, (2) lack of
sensitivity to interferents that are not petroleum hydrocarbons (PCE and humic acid), (3) low
measurement costs, and (4) ease of use. In addition, the PetroFLAG™ System exhibited moderate
sample throughput. Based on action level conclusions and statistical correlations, the
PetroFLAG™ System TPH results compared well with those of the reference method; however,
the device exhibited a high bias, and its TPH results were determined to be statistically different
from those of the reference method. In addition, turpentine and 1, 2, 4-trichlorobenzene biased the
device’s TPH results high. Moreover, an increase in soil moisture content biased the device’s
TPH results low for weathered gasoline soil PE samples. Collectively, the demonstration findings
indicated that the user should exercise caution when considering the device for a specific field
TPH measurement application.
Original signed by
Gary J. Foley, Ph.D.
Director
National Exposure Research Laboratory
Office of Research and Development

Phase Two Environmental Site Assessment
212 Queen Street West,
Cambridge, Ontario

35

April 2021

Phase Two Environmental Site Assessment
212 Queen Street West,
Cambridge, Ontario

36

April 2021

Phase Two Environmental Site Assessment
212 Queen Street West,
Cambridge, Ontario

37

April 2021

Phase Two Environmental Site Assessment
212 Queen Street West,
Cambridge, Ontario

38

April 2021

Phase Two Environmental Site Assessment
212 Queen Street West,
Cambridge, Ontario

39

April 2021

Phase Two Environmental Site Assessment
212 Queen Street West,
Cambridge, Ontario

40

April 2021

Phase Two Environmental Site Assessment
212 Queen Street West,
Cambridge, Ontario

41

April 2021

Appendix D
Certificates of Analysis
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Qualifications of Assessors

Phase Two Environmental Site Assessment
212 Queen Street West,
Cambridge, Ontario

56

April 2021

BRIAN A. EMMS, C.E.T.
Certified Environmental Engineering Technologist
EDUCATION:
Jan 1995 – Dec 1997 Georgian College of Applied Arts and Technology
Environmental Engineering Technology
1994 - 1996
International Correspondence Schools
Wildlife and Forestry Conservation
1978 - 1980
St. Clair College, Ontario Management Development
Program
ADDITIONAL ENVIRONMENTAL COURSES:
• Waste Auditing / Reduction Planning Certificate
• Bill 143 Compliance Program Workshop
• Environmental Landscaping
• ISO 14001 Environmental Management Systems
Workshop
• Phase One and Phase One Environmental Site
Assessments-Lexus
• Remediation By Natural Attenuation
• MOE-RSC& SSRA Guideline Best Practices and
Pitfalls
• Erosion Control and Soil Stabilisation
• Remediation Technologies For Groundwater
• Environmental Field Screening Technologies 2002
• Brownfield Remediation
Environmental Regulation & Compliance 2002
• Contaminated & Hazardous Waste Site Management
Course-2004
• Dealing With Industrial Contaminated Land
Regulation & Compliance -2005
• Dealing With Industrial Contaminated Land
Regulation & Compliance - 2006
• New Environmental Technologies in Canada – 2007
• Mould Identification, Analysis and Remediation –
2008
• Dealing With Industrial Contaminated Land
Regulation & Compliance - 2009, 2010, 2011
• US EPA Practical Models to Support Remediation
Strategy Decision-Making -2012
• US EPA Understanding of LNAPL Behavior in the
Subsurface- State of Science vs. State of Practice, Parts
1, 2 & 3 - 2015

Phase Two Environmental Site Assessment
212 Queen Street West,
Cambridge, Ontario

57

April 2021

Texas Commission on Environmental Quality - Corrective
Action at Leaking Petroleum Storage Tank Sites – 2016
•
US EPA Understanding of LNAPL Behavior in the
Subsurface – 2017
•
US EPA Using LNAPL Science, the LCSM, and LNAPL
Goals to Select an LNAPL Remedial Technology – 2018
•
PFAS Contamination in Minnesota: Lessons Learned,
Fate and Transport, and Reducing Exposure – 2019
•
Brownfields Regulation and Compliance - 2019
RELATED EXPERIENCE:
February 2001- Present BAE Environmental previously Environmental
Solutions - Senior Environmental Technologist
• marketing,
contract
negotiations,
project
administration / management, *
II
and
III
Environmental Site Assessments / remediation,
Emergency Spill Response, geotechnical investigations,
Brownfield Rehabilitation, Mould Recognition and
Removal.
May 1997-January 2001 Prominent Environmental Firm.
Branch / Project Manager
Barrie, ON
*
marketing,
contract
negotiations,
project
administration / management, Phase One, II and III
Environmental Site Assessments \ remediation,
report writing, RSC
*
geotechnical
investigations,
asbestos
abatement, demolition, liaison between clients and
government agencies.
Memberships: Ontario Association of Certified Engineering Technicians
and Technologists (OACETT)
Canadian Brownfields Network (CBN)
Certified Member (OACETT)
Canadian Environmental Certification Approvals Board (CECAB)
Accomplishments: Royal Victoria Hospital Volunteer
United Nations Peacekeeper in Cyprus
Participant in the Development of Ministry of Municipal
Affairs and Housing – Brownfields Showcase
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G. Jan Van Iterson, P. Eng. QP
Professional Engineer
Mr. Van Iterson has 52 years of experience as a Professional Engineer
and has been associated with and involved with environmental projects
and the environmental assessment process for over 15 years. Mr. Van
Iterson is licensed with the Professional Engineers of Ontario, Alberta,
Manitoba, New Brunswick and P.E.I.
Mr. Van Iterson has worked closely with Environmental Solutions,
Canadian Soil Remediation Services, Vickers Environmental
Technologies and later with Gowen Environmental in conjunction with
the Ministry of Environment (MOE) on a major brownfields project in
central Ontario. In that same year (2004) Mr. Van Iterson was registered
with the Ministry of Environment as a Qualified Person as per Ontario
Regulation 153/04. Since that time he has been associated with many
ESAs and environmental site remediation for various financial
institutions, municipal governments, insurance companies, law firms and
the private sector. He has submitted and had acknowledged by the
MOE more than 20 Record of Site Conditions as per Part XV.1 of the
Environmental Protection Act and Ontario Regulation 153/04 (O. Reg.
153/04) as well as complying with several MOE Audit processes. Mr.
Van Iterson keeps abreast with the latest of environmental technologies
as well up to date and in accordance with Part XV.1 of the
Environmental Protection Act and Ontario Regulation 153/04 - as
amended by O. Reg. 511 (July, 2011).
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