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1.0 EXECUTIVE SUMMARY

BAE Environmental (BAE) were retained by 1000414136 Ontario Ltd. to undertake a
Phase Il Environmental Site Assessment (ESA) at 410 Queen Street, Chatham, Ontario
(Site). These investigations were conducted to reveal current environmental conditions
for the subject property for financial purposes.

As no Record of Site Condition was required, the terms of reference for the Phase || ESA
generally followed the current CSA Standard CAN/CSA-Z2769-00 (R2018). All analysis
was performed in accordance with O. Reg. 153/04 and compared to Part XV.1 of the
Environmental Protection Act — Table 3: Full Depth Generic Site Condition Standards in
a Non-Potable Groundwater Condition (July 2011) Criteria.

The subject property is located on the west corner of Queen Street and Park Avenue
West. The Site is a rectangular shaped lot with a surface area of approximately 1,000
m?. The property contains one (1) rectangular shaped site building that previously
operated as a convenience store and restaurant. The site was redeveloped as a retail
fuel outlet in 2019 however is now closed. The new petroleum equipment installed in
2019 on site consists of two (2) fibreglass underground storage tanks (USTs) with
capacities of 2 x 110,000L. Four (4) concrete pump islands are located underneath a
canopy that include four fuel dispensers.

Rubicon Environmental (2008) Inc. (REI) completed a Phase Il ESA in April of 2019. The
REI previous soil and groundwater investigations documented that there were no
environmental concerns and no further investigations were required.

Current investigations consisted of reviewing previous reports, conducting a visual
inspection of the subject and surrounding properties and conducting a sampling and
analyses program concentrating in the areas of potential concern.

Field screening was undertaken and as a verification of the environmental conditions,
representative groundwater samples were submitted to ALS Environmental Laboratory
for independent chemical analysis of the Ontario Regulation 511/010 BTEX, VOC and
F1, F2, F3 and F4 Petroleum Hydrocarbon Fractions (PHCs) Parameters. As verified in
the laboratory results, all analyses met applicable MECP/EPA criteria. The analysis has
verified that there were no environmental concerns identified in any of the samples
obtained and analysed.

It is the opinion of BAE that the current and previous environmental assessments
performed are consistent with and the chemical analysis meets current MECP/EPA
Criteria. The Environmental Site Assessment results do not suggest any chemical
contamination associated with current or historical activities at the subject property at
levels in excess of applicable criteria. No further environmental investigations are
recommended at this time.
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2.0 INTRODUCTION

BAE Environmental (BAE) were retained by 1000414136 Ontario Ltd. to undertake a
Phase Il Environmental Site Assessment (ESA) at 410 Queen Street, Chatham, Ontario
(Site). These investigations were conducted to reveal current environmental conditions
for the subject property for financial purposes.

As no Record of Site Condition was required, the terms of reference for the Phase || ESA
generally followed the current CSA Standard CAN/CSA-Z769-00 (R2018). All analysis
was performed in accordance with O. Reg. 153/04 and compared to Part XV.1 of the
Environmental Protection Act — Table 3: Full Depth Generic Site Condition Standards in
a Non-Potable Groundwater Condition (July 2011) Criteria. The specific requirements for
carrying out a Phase Il ESA are set out in Part VIII of Ontario Regulation 153/04 - as
amended by O. Reg. 511 (July, 2011).

3.0 SCOPE OF WORK

The scope of work was completed to determine if there appeared to be any indications
of environmental impairment on the property which could present liability. Supplemental
ESA investigations were undertaken and included:

e Performing background investigations and reviewing previous environmental reports.

e Accessing and redeveloping monitoring wells and conducting a Groundwater
Sampling Program in the areas of potential concern to ascertain the subsurface
conditions.

¢ Obtaining and submitting for independent chemical analysis, representative samples
for analyses of the Ontario Regulation 511/11 Benzene, Toluene, Ethylbenzene,
Xylene, VOC and F1, F2, F3 and F4 Petroleum Fraction Parameters; and,

¢ Completion of the engineering report.
4,0 PREVIOUS INVESTIGATIONS

All and any pertinent reports or information were requested by BAE. Rubicon
Environmental (2008) Inc. (REI) completed a Phase Il ESA in April of 2019. The REI
previous investigations documented that there were no environmental concerns and no
further investigations were required. Following are the conclusions from this
investigation. “Based on the findings of this investigation, it is the opinion of Rubicon
Environmental (2008) Inc. that there is no hydrocarbon impairment associated with the
former petroleum storage equipment. The subject property meets the applicable MECP
O.Reg 511/09 criteria. The site does not pose an environmental risk to operate under
continued commercial land-use, as an upgraded retail fuel outlet. No further
environmental investigation is recommended at this time.”
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5.0 SITE DESCRIPTION

The Site is located on the west corner of Queen Street and Park Avenue West. It is a
rectangular shaped lot with a surface area of approximately 1,000 m?. The property
contains one (1) rectangular shaped site building that previously operated as a
convenience store and restaurant. The site was redeveloped as a retail fuel outlet in 2019
however is now closed. The new petroleum equipment installed in 2019 on site consists
of two (2) fibreglass underground storage tanks (USTs) with capacities of 2 x 110,000L.
Four (4) concrete pump islands are located underneath a canopy and include four
double-sided fuel dispensers. The Site location is shown on Figure 1. The Site and
surrounding area are shown on Figure 2. The Site and sample locations are shown on
Figure 3.

8.0 PHYSICAL SETTING
8.1 Geology and Physiography

The Chatham—Wheatley area is covered by up to 65 m of unconsolidated,
Quaternary material. Middle and Upper Devonian shales and limestones underlie
the region but do not outcrop. Middle Devonian limestone of the Dundee Formation
sub crops in the southwestern corner of the region near the town of Wheatley and
further east near the hamlet of Port Alma.

Shales and limestones of the Middle Devonian Hamilton Group overlie the Dundee
Formation. The 'Hamilton Group sub crops over much of the western part of the
area. The youngest rock unit in the area is the Upper Devonian Kettle point
Formation. The black shale of this covers most of the eastern portion of the area.

8.2 Groundwater and Surface Water

The topography in the vicinity of the subject site is relatively flat. Surface water drainage
is directed toward a catch basin on the east-southeast portion of the property. The
nearest body of water to the study site is the Thames River, located approximately 1.3km
northwest of the site. Groundwater was encountered at an average 2.8 metres below
grade in the onsite monitoring wells.
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Figure 1: Site Location
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Figure 2: Site and Surrounding Area Layout

Phase Il Environmental Site Assessment
410 Queen Street,
Chatham, Ontario



O December 5™, 2023

8.3 Other Services

The site is serviced with hydro, telephone and natural gas services. Sanitary sewers and
municipal water are available in this area.

9.0 PHASE Il ESA INVESTIGATIONS

BAE personnel conducted the Phase Il ESA onsite investigations on November 7, 2023.
Background information obtained from the previous ESA investigations in conjunction
with onsite investigations were performed to determine parameters of potential concern
for the subject and neighbouring properties. From these investigations it was determined
that the potential parameters of concern were the Ontario Regulation 511/010 VOC,
BTEX and F1, F2, F3 and F4 Petroleum Hydrocarbon Fractions (PHCs) Parameters,
potentially emanating from previous onsite petroleum storage.

Onsite investigations consisted of a visual inspection of the property and conducting a
Groundwater Sampling program. The Phase Il 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 Il ESA. Figure
3 shows the sample locations.

9.1  Soil Sampling

Soil sampling was carried out in April 2019 prior to the installation of the new underground
storage tanks. The results were provided to TSSA for approval. All analysis met
applicable MECP/EPA Criteria.

9.2 Groundwater Sampling

Three groundwater monitoring wells were redeveloped as current monitoring wells.
Groundwater was encountered at an average depth of 2.8 mbgl. Groundwater samples
were obtained from MW2301, MW2302 and MW2304. The wells were redeveloped by
purging 3 x volume prior to sampling and analyses. During development of the monitoring
wells, 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.

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.
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Figure 3: Borehole and Monitoring Well Locations

MW2301 . ‘ Mw2302

MW2304

9.3 Investigation Results

As a verification of the subsurface conditions, representative samples were submitted to
ALS Environmental Laboratory for independent chemical analysis of the Ontario
Regulation 511/11 Benzene, Toluene, Ethylbenzene, Xylene Parameters, VOC
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 Ciriteria for all parameters. The analysis has verified that there is
no concern for petroleum from the ongoing use of pumps, transfer lines or USTs.

10.0 APPLICABLE GOVERNMENT GUIDELINES

The current subsurface 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 3: Full Depth Generic Site Condition Standards in a Non-Potable
Groundwater Condition (July 2011) Criteria. The specific requirements for carrying out a
Phase Il ESA are set out in Part VIII of Ontario Regulation 153/04 - as amended by O.
Reg. 511 (July, 2011).
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The following rationale was used to determine the applicable site criteria:

Site Sensitivity: There were no sensitive environmental sites 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: The site was originally developed as commercial, therefore the site will be
considered to be commercial land use.

Groundwater Use; The site is serviced by a municipal water supply. Based on this
situation, the non-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.

The native and fill soils underlying the site were not analysed for fine particles and thus
do not warrant usage of the fine textured soil classification. Therefore, the coarse
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 commercial land use criteria for coarse textured soil using the full-depth approach and
Part XV.1 of the Environmental Protection Act — Table 3: Full Depth Generic Site
Condition Standards in a Non-Potable Groundwater Condition (July 2011).

11.0 LABORATORY CHEMICAL ANALYSES

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) 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
2011, O. Reg. 511/11). Appendix Il of this report contains the detailed laboratory
certificates of analyses. All analysis was performed in accordance with O. Reg. 511/11
and compared to Part XV.1 of the Environmental Protection Act — Table 3: Full Depth
Generic Site Condition Standards in a Non-Potable Groundwater Condition (July 2011).
The analytical results for these samples were compared to Part XV.1 of the
Environmental Protection Act — Table 3: Full Depth Generic Site Condition Standards in
a Non-Potable Groundwater Condition (July 2011) criteria. Representative samples were
submitted from MW2301, MW2302 and MW2304 for the BTEX, VOC and F1-F4
Parameters. As presented above and in the attached Certificates of Analysis, all analyses
met applicable MECP/EPA Criteria for all parameters. The analysis has verified that there
is no concern of petroleum from the pumps, transfer lines or USTs.

10
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12.0 CONCLUSIONS

Field screening was undertaken and as a verification of the environmental conditions,
representative samples were submitted to ALS Environmental Laboratory for
independent chemical analysis of the Ontario Regulation 511/11 BTEX, VOC and F1, F2,
F3 and F4 Petroleum Fraction Parameters. As shown in the lab results, all analyses met
applicable MECP/EPA Criteria for all parameters. The analysis has verified that there is
no concern from the petroleum handling and storage equipment.

It is the opinion of BAE that the previous and current environmental assessments
performed are consistent with and meet current MECP/EPA/TSSA Criteria. The
Environmental Site Assessment results do not suggest any chemical contamination
associated with current or historical activities at the subject property and has determined
that there is no evidence of any offsite impaction, or is likely to impact in the future, any
adjacent public Right of Ways at levels in excess of applicable criteria. No further
environmental investigations are recommended at this time.

13.0 QUALIFICATIONS OF ASSESSORS

This investigation was completed by Brian A. Emms, C.E.T. and reviewed by Sahil Kazi,
M.Eng. P.Eng. 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.

Respectfully Submitted,
BAE Environmental

Brian A. Emms, C.E.T.
Senior Env. Technologist
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TABLE 1: GROUNDWATER CHEMICAL ANALYSES - BTEX

BTEX
Benzene 44 0.50 <0.50
Toluene 18000 0.50 <0.50
Ethylbenzene 2300 0.50 <0.50
Xylenes (Total) 4200 0.50 <0.50

All values in ug/l - ppb - parts per billion, MDL- Method Detection Limit, *Part XV.1 of the
Environmental Protection Act — Table 3: Full Depth Generic Site Condition Standards in a Non-
Potable Groundwater Condition (July 2011) Subsurface groundwater criteria for commercial
use for a potable groundwater condition.

TABLE 2: GROUNDWATER CHEMICAL ANALYSES -F1, F2, F3, F4

F1(C6-C10) 750 25 <25 <25 <25
F2 (C10-C16) 150 100 <100 <100 <100
F3 (C16-C34) 500 250 <250 <250 <250
F4 (C34-C50) 500 250 <250 <250 <250

All values in ug/l - ppb - parts per billion, MDL- Method Detection Limit, *Part XV.1 of the
Environmental Protection Act — Table 3: Full Depth Generic Site Condition Standards in a Non-
Potable Groundwater Condition (July 2011) Subsurface groundwater criteria for commercial
use for a potable groundwater condition.

TABLE 3: GROUNDWATER CHEMICAL ANALYSES -VOCs

Acetone 130000 30 <30 <30

Benzene 430 0.50 <0.50 <0.50
Bromodichloromethane 85000 2.0 <2.0 <2.0

Bromoform 770 5.0 <5.0 <5.0

Bromomethane 56 0.50 <0.50 <0.50
Carbon tetrachloride 8.4 0.20 <0.20 <0.20
Chlorobenzene 630 0.50 <0.50 <0.50
Dibromochloromethane 82000 2.0 <2.0 <2.0

Chloroform 22 1.0 <1.0 <1.0

1,2-Dibromoethane 0.83 0.20 <0.20 <0.20
1,2-Dichlorobenzene 9600 0.50 <0.50 <0.50
1,3-Dichlorobenzene 9600 0.50 <0.50 <0.50
1,4-Dichlorobenzene 67 0.50 <0.50 <0.50
Dichlorodifluoromethane 4400 2.0 <2.0 <2.0

1,1-Dichloroethane 3100 0.50 <0.50 <0.50
1,2-Dichloroethane 12 0.50 <0.50 <0.50
1,1-Dichloroethylene 17 0.50 <0.50 <0.50
cis-1,2-Dichloroethylene 17 0.50 <0.50 <0.50
trans-1,2-Dichloroethylene 17 0.50 <0.50 <0.50
1,3-Dichloropropene (cis 45 0.50 <0.50 <0.50
& trans)

Methylene Chloride 5500 5.0 <5.0 <5.0

1,2-Dichloropropane 140 0.50 <0.50 <0.50
cis-1,3-Dichloropropene NV 0.30 <0.30 <0.30
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trans-1,3-Dichloropropene NV 0.30 <0.30 <0.30
Ethyl Benzene 2300 0.50 <0.50 <0.50
n-Hexane 520 0.50 <0.50 <0.50
Methyl Ethyl Ketone 1500000 20 <20 <20
Methyl Isobutyl Ketone 580000 20 <20 <20
MTBE 1400 2.0 <2.0 <2.0
Styrene 9100 0.50 <0.50 <0.50
1,1,1,2-Tetrachloroethane 28 0.50 <0.50 <0.50
1,1,2,2-Tetrachloroethane 15 0.50 <0.50 <0.50
Tetrachloroethylene *17 0.50 <0.50 <0.50
Toluene 18000 0.50 <0.50 <0.50
1,1,1-Trichloroethane 6700 0.50 <0.50 <0.50
1,1,2-Trichloroethane 30 0.50 <0.50 <0.50
Trichloroethylene 17 0.50 <0.50 <0.50
Trichloroflucromethane 2500 5.0 <5.0 <5.0
Vinyl chloride 1.7 0.50 <0.50 <0.50
0-Xylene 0.50 <0.50 <0.50
m+p-Xylenes 0.50 <0.50 <0.50
Xylenes (Total) 4200 0.71 <0.71 <0.71

All values in ug/g - ppm - parts per million, MDL- Method Detection Limit, *Part XV.1 of
the Environmental Protection Act — Table 3: Full Depth Generic Site Condition
Standards in a Non-Potable Groundwater Condition, (July 2011).

13

Phase Il Environmental Site Assessment
410 Queen Street,
Chatham, Ontario



O December 5%, 2023

APPENDIX |
Limitations
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This Phase Il ESA was performed for 1000414136 Ontario Ltd. (Client) in order to
investigate potential environmental impacts at 410 Queen Street, Chatham, Ontario
(Site). Conclusions derived are specific to the immediate area of study and cannot be
extrapolated extensively away from sample locations. Samples have been analyzed for
a limited number of contaminants that are expected to be present at the Site, and the
absence of information relating to a specific contaminant does not indicate that it is not
present. No environmental site assessment can wholly eliminate uncertainty regarding
the potential for environmental impacts on a property. Performance of this Phase Il ESA
to the standards established by BAE is intended to reduce, but not eliminate, uncertainty
regarding the potential for environmental impacts on the Site and recognizes reasonable
limits on time and cost.

LIMITATIONS

This Phase Il ESA was performed in general compliance with currently acceptable
practices for environmental site investigations, and specific Client requests, as applicable
to this Site. The scope of work completed by BAE, as part of this Phase Il ESA, is not
sufficient (in and of itself) to meet the requirements for the submission of a Record of Site
Condition (RSC) in accordance with Ontario Regulation 153/04 (as amended). If an RSC
is an intended end product of work conducted at the Site, further consultation and/or work
will be required. This report was prepared for the exclusive use of the Client 1000414136
Ontario Ltd., subject to the terms, conditions and limitations contained within the duly
authorized proposal for this project. Any use which a third party makes of this report, or
any reliance on or decisions to be made based on it, is the sole responsibility of such
third parties. BAE accepts no responsibility for damages suffered by any third party as a
result of decisions made or actions conducted. If additional parties require reliance on
this report, written authorization from BAE will be required.

BAE disclaims responsibility of consequential financial effects on transactions or property
values, or requirements for follow-up actions and costs. No other warranties are implied
or expressed. Furthermore, this report should not be construed as legal advice. BAE will
not provide results or information to any party unless disclosure by BAE is required by
law. BAE makes no other representations whatsoever, including those concerning the
legal significance of its findings, or as to other legal matters touched on in this report,
including, but not limited to, ownership of any property, or the application of any law to
the facts set forth herein. With respect to regulatory compliance issues, regulatory
statutes are subject to interpretation and these interpretations may change over time.
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APPENDIX I
Certificates of Analysis
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APPENDIX I
Field Screening Apparatus
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Environmental Protection Development September 2001
Agency Washington, DC 20460

Innovative Technology
Verification Report
Field Measurement
Technologies for Total
Petroleum Hydrocarbons in Sall
Dexsile Corporation
PetroFLAG™ System

EPA/600/R-01/092
September 2001

Innovative Technology

Verification Report

Dexsile Corporation
PetroFLAG™ System

Prepared by
Tetra Tech EM Inc.

200 East Randolph Drive, Suite 4700
Chicago, lllinois 60601
Contract No. 68-C5-0037
Dr. Stephen Billets
Characterization and Monitoring Branch
Environmental Sciences Division
Las Vegas, Nevada 89193-3478
National Exposure Research Laboratory
Office of Research and Development
U.S. Environmental Protection Agency
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Office of Research and Development
Washington, DC 20460

ENVIRONMENTAL TECHNOLOGY VERIFICATION PROGRAM
VERIFICATION STATEMENT
TECHNOLOGY TYPE: FIELD MEASUREMENT DEVICE
APPLICATION: MEASUREMENT OF TOTAL PETROLEUM HYDROCARBONS
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TECHNOLOGY NAME: PetroFLAG™ SYSTEM
COMPANY: DEXSILe 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 [urther cnvironmental 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™ Sysicm developed by Dexsil® Corporation (Dexsil).

PROGRAM OPERATION

Undcr the SITE and ETV Programs, with the [ull participation of the technology devclopers, the EPA

evaluates and documents the performance of innovative technologies by developing demonstration plans,
conducting ficld tcsts, collecting and analyzing decmonstration data, and preparing reports. The
icchnologies arc cvaluaied under rigorous quality assurance (QA) protocols 1o produce well-documented
data of known quality. The EPA National Exposure Research Laboratory, which demonstrates field
sampling, monitoring, and mecasurcment technologics, sclected 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 STTE Program,

DEMONSTRATION DESCRIPTION
In June 2000, the EPA conducted a field demonstration of the PetroFLAG™ System and six other field
mcasurcmenl deviees [or TPH in soil. This verilication staicment focuscs on the PetroFLAG™ Sysicm; a
similar statement has been prepared for each of the other six devices. The performance and cost of the
PctroFLAG™ Systcm were compared to thosc of an off-sitc laboratory reference method, “Test Mcthods
[or Livaluating Solid Waste” (SW-846) Mcthod 80158 (modilicd). To verily a wide rangc ol
performance attributes, the demonstration had both primary and secondary objectives. The primary
objcctives included (1) determining the method detection limit, (2) cvaluating the accuracy and precision
of TPH mcasurcment, (3) cvaluating the clleet ol interlerents, and (4) cvaluaiing the efTect of moisture
content on TPH measurement for each device. Additional primary objectives were to measure sample
throughput and cstimatc TPH mecasurement costs. Sccondary objectives included (1) documenting the
skills and training requircd 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
sparc parts.

The PetroFLAG™ System was demonstrated by using it to analyze 66 soil environmental samples, 79
soil performance cvaluation (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, diesel, or other petroleum products, and the PE
samples were obtained [rom a commercial provider. Dexsil chose nol 1o 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. Tn addition, Dexsil chose not to analyze
low- and medium-conceniration-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
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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 ol its rcsults arc available in the “Innovative Technology Verification Report: Ficld
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 composcd of alcohols, primarily methanol, is used to exiract petrolcum
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 (orm uniformly sized micelles. Light at a wavclength 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, cxtraction of petrolcum 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
decanicd into a vial containing 4 mL ol developer solution. The ecmulsion was analyzed using the
PetroFLAG™ Analyzer (turbidimeter) to obtain a direct measurement of the TPH concentration in the
soil sample.

VERIFICATION OF PERFORMANCE
To cnsurc data usability, data quality indicators for accuracy, precision, representativencss,
complctencss, and comparability were assessed [or the reference method basced on projcct-specilic 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 considercd o be signilicant primarily (or low- and medium concentration- rangc
soil samples containing diesel, which made up only 13 percent of the total number of samples analyzed
during the demonstration. The reference method recoverics observed during the demonstration werc
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 rcference methods becausc the reference methods themselves may have limitations. Key
demonstration findings are summarized below for the primary objectives.

Method Detection Limit. 3ascd on the TPH results [or scven low-concentration-rangce dicsel soil PLS
samples, the method detection limits were determined to be 20 and 6.32 milligrams per kilogram for the
PetroFLAG™ System and reference method, respectively.

Accuracy and Precision: Seventy-one of 97 PetroFLAG™ System results (73 percent) used to draw
conclusions regarding whether the TPIT concentration in a given sampling arca or samplc typc cxceeded
a specilied 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
mcasurcment bias, 11 were within 30 percent, 9 were within 30 to 50 percent, and 71 were not within 50
percent ol the relerence method resulis; 82 PetrolLAG™ System resulls were biased high, and 9 were
biased low. For soil environmental samples, the PetroFLAG™ System results were statistically (1) the
samc as the reference method results for one of the four sampling arcas and (2) different from the
relerence method results for three ol the sampling areas. For soil PE samples, the PetroFLAG™ System
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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
samplcs, the PetroF LAG™ System results were statistically diflerent [rom the relerence method resulis
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 cocllicient [R2] values were greater than 0.90, and F-lest 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 S pereent). The PetroFLAG™ Sysiem results corrclated weakly with the relerence 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
PetroF LAG™ 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
diffcrence of 4).

Effect of Interferents: The PetroFLAG™ System showed a mean response of less than 5 percent for neat
methyl-tert-butyl cther (MTBE) and tetrachlorocthene (PCE) and lor soil spiked with humic acid. The
device’s mean responses for neat Stoddard solvent; turpentine; and 1,2,4-trichlorobenzene were 42.5,

103, and 16 percent, respectively. The reference method showed varying mean responses for MTBE (39
pereeni); 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 werc 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 incrcased from 9 to 16 pereent for weathered
gasolinc soil PL: samples; the refcrence method TPH results were unallected. Both PetroF LAG™ Sysicm

and reference method TPH results were unaffected when the soil moisture content was increased from

less than 1 to 9 pereent for dicsel soil PE samples.

Measurement Time: From the time of sample receipt, Dexsil required 50 hours, 40 minutes, to prepare a
draft data packagc containing TPH rcsults for 181 samples and 10 cxtract duplicatcs compared to 30 days
for the reference method, which was used to analyze 199 samples and 13 extract duplicates.

Kcey demonstration findings arc summarized below [or the sccondary objeclives.

Skill and Training Requirements: The PetroFLAG™ System can be operated by one person with basic
wel chemistry skills. The samplc analysis proccdure [or the device can be learned in the ficld with a [ew
practice attempts.

Portability: The PetroFLAG™ System is battery-operated and requires no allernating currenl 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 [rom
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, nonc of the device’s rcusable itecms

mallunctioned or was damaged.
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[n 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
intcrferents that arc not petrolcum hydrocarbons (PCE and humic acid), (3) low mcasurcment 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 ol the relerence method; however, the device exhibited a high bias, and its TP1I 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
conient biased the deviee’s TPLI resulls 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 Exposurc Rescarch Laboratory
Office of Research and Development

49

Phase Il Environmental Site Assessment
410 Queen Street,
Chatham, Ontario



December 5%, 2023

PO01-0102

i

1

ONE TO SIX GAS PORTABLE MONITOR

INSTRUMENTS

Gas Detection For Life EAGLE™ Model

Features

e Simultaneous detection of up to 6
different gases

e Over 250 gas monitoring configurations

s Widest range of gas sensors available

« PPM/LEL hydrocarbon detection

e Powerful long-life pump with 125’ range

L]

.

Low flow pump shut off and alarm

Methane elimination switch for

environmental use

- e Security “Adjustment Lockout Switch”

e Up to 30 hours of continuous operation

5 ¢ IR Sensors available for CO5,

. % LEL CHg, and 0-100% volume CHy

. g\ e Transformer testing version available

o§: e Alkaline or Ni-Cad capability

e Ergonomic RFI/EMI/Chemical resistant
case

e Datalogging option

e Autocalibration

e Intrinsically safe design, CSA/NRTL &
UL Classified (most versions)

RKI is proud to produce the most versatile portable gas detector on the market. The EAGLE is a powerful instrument that
does more than offer standard confined space protection. The EAGLE also provides detection combinations never before
offered in a portable gas monitor featuring the industry's widest selection of high quality, long life and field proven sensors.

The EAGLE's ergonomic design offers easy access to controls such as autocalibration, alarm silence, demand zero, peak
hold and a wide variety of other features. Each channel has 2 alarm levels plus TWA and STEL alarms for toxic channels.
Alarm levels are adjustable and can be latching or self resetting.

Standard features on the EAGLE are not available on other competitive units. These features include PPM/LEL hydro-
carbon detection and a methane elimination switch for environmental applications. For quick response and recovery, the
EAGLE has a strong internal pump which can draw samples from over 125 feet. The EAGLE will continuously operate for
over 30 hours on alkaline batteries or 18 hours on Ni-Cads. Many accessories such as long hoses, special probes, data-
logging, continuous operation adapters, remote alarms and strobes, dilution fittings, internal hydrophobic filter, etc, are
available to help satisfy almost any application. Rugged, weatherproof, easy to operate and maintain, the EAGLE is the
industry’s answer to portable gas detection.

RKI Instruments, Inc. * 1855 Whipple Rd. Hayward, CA 94544 ° Phone (800) 754-5165 - (510) 441-5656 - Fax (510) 441-5650

World Leader In Gas Detection & Sensor Technology
www.rkiinstruments.com
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EAGLE™ Model

Enclosure Weatherproof, chemical resistant, RFIVEMI coated high impact poly- Gases & Detectable Ranges
carbonate-polyester blend. Can be set in rain or into 2.5" of water
without damage, Ergonomically balanced with rugged top mounted Standard Confined Space Gases
handie. ]
Hydrocarbons (CH,, std) 0-100% LEL
Dimensions 105'Lx59"W7'H 0 - 50,000 ppm
. Oxygen (O2) 0- 40% Vol.
Weight ‘St Carbon Monaxide (CO) | 0 - 500 ppm
D i Catalytic 1, electrochemical cell, galvanic cell, and infrared. Hydrogen Sulfide (H,S) | 0 - 100 ppm
Principie Super Toxics and Other Gases
Sensor Life 2 years under normal conditions. Ammonia (NH,) 0-75 ppm
Sampling  Powerful, long-life pump (over 6,000 hours) can draw samples over Arsing (AsHs) g;&p;b
i i FH.
Method 125 feet. Flow rate approximately 2.0 SCI 05,000 ppm
Display 4 x 20 LCD readout with backlighting. Viewed through window in Carbon Dioxide (CO5) g - ?%OOV%DD‘“
. Di i tatus of all ch Is simultaneously. 7 -
case top. Displays readings & status of all channels simui usly. (I R Sensor) O Sk
Alarms 2 alarms per channel plus TWA and STEL alarms. Fully 0 - 50% Vol.
for levels, latching or self reset and silenceable. Chiorine (Cl.) 0-3ppm
Alarm Method Buzzer 85dB at 30 cm, dual high intensity LED's, and flashing display. Fluorine (Fz) 0-5ppm
¢ i ek ok huriie e i i Hydrogen Fluoride (HF) | 0-9 ppm
ontrols external pu: tons for operation, demand zero, a a- &
tion. Buttons also access LEL/ppm, alarm silence, peak hold, TWA / Hydrogen Chioride (HC1) | 0 - 5 ppm
STEL values, battery status and many other features. Hydrogen Cyanide (HCN)| 0 - 30 ppm
Continuous 30 hours minimum using alkaline batteries, or 18 hours using Ni- Methane (CH,) 0-100% LEL
Operating Cads. (IR Sensor) 0 - 100% Vol.
Hosirs Nitrogen Dioxide (NO,) | 0 - 15 ppm
Power Source Size D batteries, 4 alkaling or Ni-=Cad. Charger has alkaline recogni- Mitric Oxide (NO) 0 - 100 ppm
tion to prevent battery ge if is with alkalines. Ozone (09 -1 ppm
Operating -10°C to 40°C (14°F to 104°F), 0 to 95% RH, non-condensing. Phosphine (PHa) 0-1ppm
Temp. &
Huml?iitv Silane (SiH,) 0- 15 ppm
i 0-30
Indication Maximum variance +- 5% of full scale. Sulfur Dioxide (30,) ppm
Accuracy The EAGLE can be provided with up to 6 gas
sensors (2 Toxics maximum from “super
Response 30 seconds to 90% (for most gases). toxics” list). Please specify gas combination
Time when ordering,
Safety Design Intrinsically Safe, Class I, Division 1, Groups A, B, C and D. Special Features )
CSA/ NRTL & UL Classified (most versions). » Low Flow alarm shuts pump off to avoid
. . - damage to instrument.
Standard Shoulder strap, alkaline batteries, hydrophobic probe and 5 foot hose « Hydrophabic fiter disc in probe.
Accessories  (for special toxic gas versions, shorter teflon hose used without ® Internal dust filter (or optional internal
probe). hydrophabic filter).
Optional - Datalogging of up to 4 gases (No datalogging possible on 5 or 6 e Quick autocalibration using 4 in 1
ccessories gas versions or versions with more than 2 toxic sensors), calibration gas standard.
+ Remote alarm ® Single gas calibration capability.
» Dilution fitting (50/50) o Methane elimination switch for
+ Ni-Cad batteries environmental applications.
+ Battery charger, 115 VAC, 220 VAC, or 12 VDC » “Adjustment Lockout Switch” for added
» Continous Operation Adapter, 115 VAC or 12 VDC security,
* Extra loud buzzer & Confirmation beep (silenceable).
+ Extension Probes e Backlight, automatic for alarms and by
* Internal Hydrophobic Filter (strongly recommended) demand with adjustable time.
Warranty One year material and workmanship. & Meets EPA Method 21 protocol for

fugitive emissions testing.

RKI Instruments, Inc.

INSTRUMENTS

1855 Whipple Road
Hayward, CA 94544
Toll Free: (800) 754-5165
Phone: (510) 441-5656
Fax: (510) 441-5650
maildrki@rkiinstruments.com
www.rkiinstruments.com

Authorized Distributor:
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MiniRAE 3000

Portable Handheld VOC Monitor

The MiniRAE 3000 is the most advanced
handheld volatile organic compound

(VOC) monitor on the market. Its phatoion-
ization detector's (PID) extended range of 0
to 15,000 ppm makes it an ideal instrument
for applications from industrial hygiene

to leak detection and HazMat.

The RF modem allows real-time data
transmissions with a base controller located
up to 500 feet away from the MiniRAE
3000 (or two miles with optional RAELInk3
portable modem). A personal computer can
be used as the base station for a MiniRAE
3000 system. The standard ProRAE Re-
mote software is capable of monitoring the
input of up to 64 remotely located menitors,
including MiniRAE 3000, AreaRAE, etc.

i

Key Features
* Proven PID technology
The patented sensor provides the
following unique features:
- 3-second response time
- Extended range up to 15,000 ppm
with improved linearity
- Humidity compensation with integral
humidity and temperature sensors

* Real-time wireless data transmission
with built-in RF modem or Bluetooth

* Designed for simple service Easy

access to lamp and sensor in seconds

without tools

Big graphic display for easy overview

of gas type, Correction Factor

and concentration

Field-interchangeable battery pack

replaced in seconds without toals

Integrated flashlight for better view in

dark conditions

User-friendly screens, including

dataplot chart view

Integrated RAE Systems Correction

Factors list for more than 200 com-

pounds to measure more chemicals

than any other PID

Multi-language support with 12

languages encoded

Rugged housing withstands use in

harsh environments

- P67 waterproof design for easy
cleaning and decontamination in water

- Strong protective remavable
rubber boot

@I Wireless

m AutoRAE
g Compatible

Additional Advantages

* View real-time sensor data and alarm
status at headguarters or command center

= Automatic lamp type recognition

* Duty-cycling™ lamp and sensor auto-
cleaning technology

+ Tough, flexible inlet Flexi-Probe™

» 3 large keys operable with 3 layers
of gloves

* Strong, built-in sample pump draws up to
100 feet (30m) horizontally or vertically

= Loud, 95dB audible alarm

* Bright red flashing visual alarm

* Interchangeable drop-in Lithium-lon and
alkaline battery packs

« Charging cradle doubles as an external
battery charger

= Compatible with AutoRAE" calibration
station

* ProRAE Remote software simultaneously
controls and displays readings for up to
64 remote detectors

* License-free, ISM band RF transmission
with communication range up to 500 feet
(2 miles with optional RAELink3 modem)

« Optional RAELink3 modem provides GPS
capability to track and display readings from
remote detectors and provide up to 2 miles’
long-distance transmission

* Datalogging with up to 6 months of data at
one-minute intervals

* 3-year 10.6 eV lamp warranty

www.raesystems.com
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MiniRAE 3000

Specifications*
Detector Specifications Sensor Specifications
Size 10" Lx3.0°Wx25 H(25.5cmx 76cmx 6.4 cm) Range Resolution Response
Weight 26 0z (T38g) Time TS0

Phatoionization sensor with standard 10.6 eV Vocs 010 999.9 ppm | 0.1 ppm | <3s

or optional 9.8 eV or 11.7 eV lamps 1000 to 15,000 ppm | 1 ppm <38
Battery “Rach ble, external field-replaceable Lithium-|

battery pack a .
+ Alkaline battery adapter Monitor only includes:

Operating Hours 16 hours of operation (12 hours with alkaline battery)

Display Graphic 4 lines, 28 x 43 mm, with LED backlight for enhanced

display
yP 1 operation and 2 prog

ing keys, 1 onloff

Direct Readout  Instantanecus reading
*\OCs as ppm by volume
= High values
+STEL and TWA
+ Battery and shutdown voltage
+ Date, time,

Alarms 95dB at 12" (30 cm) buzzer and flashing red LED to indicate

exceeded preset limits

« High: 3 beeps and flashes per second

+Low: 2 beeps and flashes per second

« STEL and TWA: 1 beep and flash per second

= Alarms latching with manual override or aulomatic reset

+ Additional diagnostic alarm and display message for low
battery and pump stall

EMI/RFI Highly resistant to EMI/RFI. Compliant with EMC directive

(2004/1D8/EC); R & TTE directive (1999/5/EC)

IP Rating = IPST unit off and without flexible probe

= IPS unit running

D. Standard & months at inute intervals

F Two-point or three-point
il memory for 8
span values and calibration dates

libration for zero and span.
gases, alarm limits,

Sampling Pump - Internal, integrated flow rate at 500 cc/mn
al

* Sample from 100" (30m) hori by and ically
Low Flow Alarm - Auto pumnp shutoff at low-flow condition
= et D dat

d upload instrument set-up
from PC through charging cradle or optional Bluetooth™

* Wireless data through built-in RF modem

Frequency 902 to 928 MHz (license-free), 2.400 1o 2 4835 GHz
(license-free), 433 MHz, 869 MHz
RF Range Up to 500" (152m; 900 MHz, 433 Mhz, 868 Mhz),
tendable with RAELink3 Repeater to 2 miles (3. 2km)
Hazard Area + US and Canada: c@ iz, Classified as Inirinsically Safe
Approval for use in Class |, Division 1 Groups A, B,C, D
= Europe: ATEX || 2GEEx la IC T4
Ti ture -4" to 122° F (-20° to 50° C)
Humidity 0% to 95% relative humidity g)
Attachments Durable bright yellow rubber boot
Warranty 3 years for 10.6 eV lamp, 1 year for pump, battery, sensor
and i

*Specifications are subject lo change

RAE Systems Inc.
3775 Morth First Street
San Jose, CA 95134 USA

USA/Canada 1-877-723-2878
Europe/Russia +45 8652 5155
Middle East/Australia +971 4 3639 427

raesales@raesystems.com China +86 10 58858788
Asia +B852 2669 0828
www.raesystems.com
DS-1018-02

+ MiniRAE 3000 Monitor, Model PGM-7320

* Wireless communication module built in, as specified

+ Datalogging with ProRAE Studio Package for Windows ™ 98,
2000, NT, ME & XP

+ Charging/download adapter

= RAE UV lamp, as specified

+ Flex-I-Probe=

* External filter

* Rubber boot

+ Alkaline battery adapter

* Lamp-cleaning kit

« Tool kit

« Operation CD-ROM

+ Operation & Maintenance manual

* Soft leather case

Monitor with accessories kit adds:

+ Hard fransport case with pre-cut foam padding
+ Charging/download cradle

+ 5 Porous metal filters and O-rings

+ Organic vapor zeroing kit

+ Gas outlet port adapter and tubing

Optional calibration kit adds:
+ 100 ppm iscbutylene calibration gas, 34L
« Calibration regulator and flow controller

Optional Guaranteed Cost of Ownership Program:
* 4-year repair and replacement guarantee
+ Annual maintenance service
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Solinst

Interface Meter

Interface Meter
Model 122

Solinst Qil/Water Interface Meters give clear and accurate
measurements of product level and thickness in wells and
tanks.

Determination of both light (floating) non-aquecus phase
liquids (LNAPL) and dense (sinking) non-aqueous phase liquids
(DNAPL) is quick and easy. The factory-sealed probes are
pressure proof and tapes are available in a range of lengths
from 65 - 1000 ft {20 - 300 m).

The 5/8" (16 mm) diameter P1 Probe allows easy access
through tight spaces and into narrow wells. The Probe is
designed for use in varicus monitoring applications.

Hazardous Locations Use

The Madel 122 Interface Meter has been approved by the
Canadian Standards Association (CSA) for use in explosive
environments. It is sultable for use in hazardous locations
Class I, Groups C&D.

The grounding strap is a safety essential when the meter is
used in potentially explosive environments. It also ensures that
the electronics are properly protected.

Operating Principles
Product (Non-conductive liquid) = Steady light and tone
Water (Conductive liquid) = Intermittent light and tone

To detect liquids, Solinst Interface Meters use an infrared
beam and detector. When the probe enters a liquid the
beam is refracted away from the detector which activates
an audible tone and light. If the liquid is a non-conductive
cil/product  the  signals
are steady. If the liquid is
water (conductive  liquid
| greater than 50 uS/cm),
the conductivity of the water
completes a conductivity
circuit. This overrides the
infra-red circuit, and the tone
and light are intermittent.

Both sensors use exactly
the same zero point, giving
accuracy as good as 1/200 ft
or 1.0 mm. The high acauracy
enables the sensors to detect
the slightest sheen of cil on
the surface of the water;
this is indicated by a rapid
intermittent tone.

* Salinst s a registered trademark of Solinst Canada Led,

Model 122 Data Sheet

Accurate, Reliable, Robust
* Designed for rugged field use
* Stable electronics with automatic circuitry testing
+ Tape uses stranded stainless steel conductors:
- non-stretch; does not commode
- resists kinking and breaks
- easy to repair and splice
* Sturdy free-standing reel with carrying handle

High Quality Design

The state-of-the-art electronics include automatic circuitry
testing when the ‘On’ button is used: 120 hours of on-time
battery life; clear signals; and high accuracy.

Infra-red refraction is used to detect liquids and conductivity
to distinguish water. Both optical and electronic sensors are
precisely aligned at the same zero point. A steady light and
tone indicate product. Water is indicated by intermittent
signals.

The factory sealed probe does not need to be accessed by the
user. An integral stainless steel shield protects the sensors.
It is set permanently into place, vet allows for easy cleaning.

The circuits are powered by 2 standard 9V batteries which
are housed in easy-access drawers in the faceplate of the reel.

Features
* Sensor accuracy to 1/200 ft or 1.0 mm
+ Certified intrinsically safe
+ 5/8" (16 mm) diameter probe
* Easy access batteries: minimum 120 hours of life
* Automatic shut off after 10 minutes
* Inexpensive, simple repairs
* 3 year warranty

@' Model 122 & 122M are C5A approved for use in hazardous locations Class I, Groups C& D

High Quality Groundwater and Surface Water Monitoring Instrumentation

Solinst
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Solinst

Interface Meter

Mini Interface Meter
Model 122M

———

The 122 Mini is a convenient small version of the
Solinst Interface Meter, small enough to fit in a
backpack. A custom carrying bag is also an option.
The Mini is available in 65 ft or 20 m lengths.

The 5/8" (16 mm) diameter probe is attached to
narrow 1/4" (6 mm) tape, which is accurately marked
each 1/100 ft or millimeter. Enhanced electronics
allow operation for up to 300 hours of on-time, using
one 9V battery.

Obtaining Product Measurements

To measure the thickness of a product layer, lower the probe
into the well until the signals activate. If there is an oil/product
layer on the top of the water (LINAPL), the light and tone will
be steady, indicating an air/product interface.

Read the depth off the permanently marked tape. Lower
the probe further into the water, where the signals become
intermittent, then pull back up and take a reading at the
product/water interface. The thickness of the product layer
is then determined by subtracting the first reading from the
second.

If there is only water in the well and no product, there will only
be intermittent (water) signals.

The presence or absence of dense (sinking) non-aqueous lavers
(DNAPL) is determined by continuing to lower the probe to
the bottom of the well.

If the steady tone and light return, this
indicates a non-conductive liquid.
Measure the depth and
continue lowering the
probe until it touches
bottom and the tape
goes slack.

To determine the
thickness of the
DNAPL laver,

subtract the first

reading from the
bottom depth. e /

Model 122 P1 and 122M Probes

Probes

122 P1: 5/8" diameter (16 mm) stainless steel. The beam
is emitted from within a cone-shaped tip made from rigid
polyurethane. The tip is protected by an integral stainless steel
shield. This probe is excellent for the vast majority of product
monitoring situations.

122M Probe: 5/8" diameter (16 mm) stainless steel. Similar
to the P1 but shorter.

Tape

The easy-to-read markings on the tape are permanently
heat-stamped into the tape. The dog bone shaped tape
avoids adherence to wet surfaces in wells. It is resistant to
most chemicals, and the smocth surface of the tape is easy to
decontaminate, and easy to handle.

M2 Feet and tenths: with markings every 1/100 ft.
M3 Meters and centimeters: with markings every mm.
N2 and N3 As above, but on the narrow 1/4" (6 mm)
tape for the 122 Mini Interface Meter.

Standard Equipment

Each standard meter is provided with a grounding clip,
cleaning brush, a convenient carrying bag with shoulder strap,
and a tape guide/datum.

The tape guide may be used to provide support for the reel on
the well casing. It acts as a datum allowing repeatably accurate
measurements; ensures that the probe hangs in the centre of
the well; and protects the tape from damage.

It is essential fo use the grounding clip to ensure safety and
proper function of the electronics in all applications.

Printed in Canada
Septerber 2, 2009

For further information contact: Solinst Canada Ltd.
Fave: +1 (05) 873-1992; (800 516-908] Ted: +1 (W05) 873-2255; (8000 661-2023
35 Todd Road, Georgetown, Ontario Canada L7G 4RS

Solinst

Web Site: www.solinst.eom  E-mail: instruments@solinst.com
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Appendix IV
Part XV.1 of the Environmental Protection Act
Table 3: Full Depth Generic Site Condition Standards in a Non-Potable
Ground Water Condition
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TABLE I: Full Depth Generic Site Condition Standards in a Potable Gronnd Water Condifion

Potbls Groand
Tahls 1 Seil Standards {other than wedimant} Water
LE'E pel
Easidential/ Industrisl! All Types of
Cootammant Agricnbral or Other Park land Tz fimtional Commarcial 'Cormmeenity Proparty
Proparty Usa Proparty Use Proparty Use Tse
[ cemaphthens [ [ 2o 21
“Acenaphtiylans @17 b15 .17 015 ATy 015 1
Acatons [2B) 16 [2E) 16| [28) 15 3700
Aldrin 0.05 0.03 011} 0.0BE 035
Aihrscane [0.74) .87 [0.74) 0.67 (0.74) 0.67 24
Amtimomy 73 7.5 [50) 40 A |
Amanic 11 18 18 bE]
Baum 350 350 &0 TO0T]
Benzans .17 621 .17} 021 0.5 032 3
Bunz{a]mthracams [.63)0.5 [0.63) 0.3 008 1
Bameo[a]pymne 0.078 [E] 03 001
Bemza[b}funranthans 0.78 0.7 [T 0.1
Bommo hiparylana (5166 T E166 [ [
Bemma[k innranthans 0.78 0.75 [T 0.1
Barvil=m [OL L] e 3
Biphamyl LI~ L1} 031 (TR 210) 52 (K]
Bis{ I horosityljeteas 5 [ | [& 3
Bis ] chloroisogropywimar (L8} 0.67 [LE) 067 HEJEL 20
—tirviho 3| 5 (35} 1% 10
Barun (Fiot Water Sclubls)* 13 L5 7 WA
Baron (total) 130 120 130 000
Bromodichloromatians, [ 915 1515 16
Bromoform [0.26) 027 026} 027 (L7 060 FE]
Hromeomatt ] 0.05 [ .80
Cadmimm 1 13 19 7]
Carben Tetachlosids {0.17) 0.03 {0.13) 0.05 {0.71) 0.21 (3} 0.79
Chiordane 005 0.05 [ 7
Chloroaziline p- {0.53]0.5 {0.53) 0.5 {0.53) 0.5 10
Chiorobemmans T34 [FEE] [ FE] 30
Chboroform [o.1E] 603 T0.L5) 005 T0.1E) 057 [FERE]
Chborophenol, 2 (316 ) 1.8 G.0731 ]
Chrommms Totl 160 T80 160 ]
Chrummm V1 ane WH [ pE]
Chrywsna 87 5K [ 0.1
Cobalt 23 2 (100} 80 3.8
Coppsr T180) 140 [180) 140 Go0) 230 87
| Cyanids {CN-) 0.031 0.051 0.051 [
Diibsme]a hlantimacess [} [ 0.1 02
Ditromocbloromethane [P EE] [FEJFE] R FE] p&]
Dichlorobenzans, 13- [ (1713 iniz 3
Dichlorobsazans, 13- [6) 48 16) 4.5 {13186 50
Dickiorobeazens, 1.4~ [0.057) 0.083 0.097) 0.0E3 [0.57) 0.2 1
Dicklorobeazidima, 3,3 - 1 T 1 03
Dicilorodifflucromethans 25 18] 27 16] (25} 16 500
DDD 33 33| 16 ]
[DDE [033] 0.36 [0.33] 0.26 [0.63) 052 I
DDT 0078 13 14 18]
Dickloroetians, 1.1- T0.6) 0.47 [0.5) 047 0.6) 0.47 3
Dichloroataans, 13- 5] 0.3 (L] 16
Dicklorostirylens, 1.1- [ 0.0 [0.98) 0.064 0416
Dichlnroathyisna, 1.1-cis- _@nls 235110 [235]18 {716
Dickloroetayisns, 11-tans- 0.75) 0.054 [0.73) 0.0E% 25113 @716
Dichinrphanal, 3.4 (027 619 {0.27) 0.19 (0.27) 0.18 T
Dickloropaopans, 1.2- [0.083) 0.03 [0.0E3) 0.05 (0.65) 016 3
Dichlnrmpropans, 13- (0.0E1) 0.03 (0081} 005 {0.0BL} 0039 [&]
Dhieldrin 005 0.05 [0.11) 0.0BE [EH
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Digtlryl Phahalats 03| [ 0.5 38
Diimethy lphizlas 03 [ | 0.5 38
Dimsthylphans], 1+ (53] 38, 53) 38 [33) 38 8]
Dinitophenal 2.5 [FE 293 [FITH 0
Dinitotbmeas, 1.8 & 2,6 03 (X | [ 3
Diozama, 1.4 0.3 LE| _LE 30
Dioxin Faran [TEQ) 0000013 D.000013 0000055 0OUG0LS
Eadosmulfan 0.04 0.04 {0.38) 0.3 13]
Eadnn 0.0+ .04 [ 0.48
[NSEN (L6111 (L& L1 24

Fifryians dit [ 0.03 [TH 02
Fluomnthess 069 [ o6 [ED
Fluomens, [69) 62 T69) 62 T69) 62 120
Hepmchlor [NE] 0.5 (L] 15
Heptachlor Epoxida 0.03 .03 003 [
Hezachlorobeazang 032 0.52 [ 1
Hemachlorobuiadisns [.014) 0012 (0.01H) C012 T [0.6) 044
Hemachlomeoyclohsxans Gammas. (0.043) 0.03%6 [0.063) 0036 (0.063) 0036 12
[ Hexachlcrostizs (0.071} 0.089 (0.071) B.0E9 [0.43) 0.1 21
Haans (1) [EDEE] (928 (88} 46 520 51
Tndans]l 2 I-cilpyrens [0.28) 1.38 [0.4%) 0.38 [0.95) 0.76 [
Lsad 43 120 120 10
Mascary (LB} 0.25 L5037 FEL] {11029
Mgshoxvelor 0.13 0.13 L6 3]
Myl Ethyl E.sions [+4) 16, 124) 16, (88} 10 180T
Methyl Tuoburyl Estone 3317 3317 210Y31 BT
sty Marcary * {00054} 0.00ET [0.0054) 0008+ T0.0054) 0.008% [NE]
Msdiryl turt-Butyl Ethar (M TBE) L4075 ETEE (23116 13
Miakryians Chles 10.56) 0.1 056 0.1 Q)15 0
Methlymaphthaleas, (1) *** 5.4} 0.99 3.4 0.98 (41} 30 £
| Molyblssum X &9] 40/ 0
“Maphthalens .75 0.6 D506 2856 1
Micksl {130 100 {138) 100 (340) 270 100/
Pentachloropbennl [X] ol (3.3119 30
Patrnleum Fydmearbans F19HH 153 33 [63) 53 [63) 33 750
Ptrobsum Hydrocarbons F2 {1.50) 98 [150) 98 [250) 230 150
Petrobsum Hydmearbons F3 (13007 300 (13001 300 [2500) 1700 00|
Pairolsum Hydrecarbons F4 3800 2800 [5500) 3300 {550%) 3300 00
Phenantimens (A 62 (B 6.1 [16) 12 1
Phancl 0.4 5.4 9.4 E90]
Polycalornated B 5 0.33 0.33 T1 3
[Frene 71 ?ﬂ og| 21
Selaminm 24 24 3.5 10
Sifvar [25) 20 [25) a0 (30} 40 ]
Siymana nHoT [T () 34 54
Tstachlometamme, 1,1,1.2- T0.05) 0.05% [0.0%) 0058 [0.11) 0087 11
Tsachlomethans, 1123 0.0% 0.03 {0.084) 0.03 1
Tstachlomstiylana 2.3 0.28 @308 25119 A7 L6
Thallizm 1 1 _ 33 2
Toluans TEE] T6) 2.3 o) 6.4 b}
Trichlorobonsase L1+ 14036 (L4036 GER 0|
Trichlurosthans, 1,1,1- (3.4 038 3.4) 038 (131 6.1 200
Trichloroethans, 11,2 5] .05 (oL} .05 4.7
Trichlorostiyiens {0.57) 0.061 [0.57) 0051 (0.61) 0.5 ()16
Trichloroioromath G4 5L [T 150,
Trichlorophanal 2.4.3- (5.544 [(.544 iEN] X
Trichlorophans], 3, 4.6 (RN @mal (20121 7
Uranizm pE] ] 33 a0
Vamadam 55 | BE [
Vimyl Chlarida [ (0027} 00z ] [0.25) 0032 L1035
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[ visms hicstura (2931 2513.1 (30) 26 300
Zinc 340 340 340 1100
Elsctrical Comductivity {mScm) 07 o7 14 A
Chloride M4 HA A 20000
Sodm Adsorpbon Ratio H B 12 Al
Sodimm A HAY HNA| 400000
Motes

{ 1'Standard In bracket applies to medium and fine textured solls
HNW= Novaiue derived. N/A - Mol applicabie
* The borom standards are for hot water sobeble sxtract for all serface soils. For subsnrface sodls the standands s for total boroa (mized
strong acid digest), since plant protection for soils balow the roct zonae is mot a significant concem.

** Analysis for methy] mercury caly apphbies when mercury (botal)

standerd I excesded

+4# Tha mothy] naphthalons standards am applisble to both 1-mothy] naphthallons and 2- meshy] naphtialens , with the provision that if

both are detectsd the mm of the two mmst not sxceed the standand.

##4+ F] fraction doss not includs BTEN; howawar, the proponant bas the choics as fo whother or not to subtact BTEX froes the anabytical

raslt
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BAE Environmental personnel have been providing Environmental
Solutions since 1997, including environmental consulting,
contracting and project management services in an expedient, cost-
effective manner.

BAE offers certified expertise and commitment and has performed
hundreds of Phase One, Phase One and Phase Two Environmental
Site Assessments, specialising in Brownfield Rehabilitation, soil and
groundwater remediation, tank removal / decommissioning, real
estate transactions, peer review, and Emergency Sll Response for
various financial institutions, municipal governments, insurance
companies, law firms and the private sector.

The main objective of BAE is to remove the uncertainty often
associated with the environmental concerns of today, and to afford
our clients peace of mind. Our clients know that they are receiving
the most cost and time effective solutions from the latest of
technologies, with a hands on, common sense, approach. BAE is
unique in that we are a streamline firm that has the ability to provide
prompt, attentive service for each project from beginning to end. We
are not married to any one technology as many other firms are which
allows us to investigate the most appropriate time and cost effective
technology for each individual situation. BAE also makes use of
several forms of in-situ, enhanced bioremediation using the latest
technologies. In-situ bioremediation allows our clients to carry on
with normal business/residential operations while their property is
being remediated. Our firm offers this service with results for most
sites in 3-9 months along with reduced costs compared to
conventional dig and haul methods. BAE although does have a cost-
effective relationship to quickly dispose of impacted soil to MOE
Licensed Landfills or Soil Restoration Facilities.

BAE covers all of Ontario, concentrating on the Central Ontario
Region from Toronto to the shores of Georgian Bay, across to North
Bay and south.

BAE also draws from a broad range of professional associates, which
include accredited laboratories, architects, construction firms,
chemists, drilling companies, environmental lawyers, environmental/
geological/ hydrogeological and structural Professional Engineers,
micro-biologists, planners, as well as from a base of Professional
Geo-Scientists and Certified Engineering Technologists.




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

. 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, * Il and lll Environmental Site Assessments /
remediation,

Emergency Sl 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, Il and lll 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
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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COMMENTS : mask meter above sea level « 55: SolisSpoon
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