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EXECUTIVE SUMMARY 
 
Landtek Limited is pleased to submit the Phase Two Environmental Site Assessment (ESA) report for the 
property located at 101 Masonry Court in the City of Burlington, Ontario. The work was initiated following 
authorization to proceed from Mr. Tariq Adi of Adi Development Group Inc. in May, 2014. The location of the 
Site (also referred to as the Phase Two Property) is presented in Figure 1. 
   
A Phase One ESA for the Site was previously completed by Landtek Limited[1] in May, 2014 updated in 
September 2015. The primary purpose of the Phase One ESA was to evaluate the existing environmental 
conditions at the Site with respect to potential impacts on the subsurface soils and/or groundwater. 
 
The Phase Two ESA was completed in general accordance with CSA Standard Z769-00 as well as current 
guidelines described in Ontario Regulation 153/04 as amended by 511/09. The current soil and groundwater 
quality standards and regulations came into effect in 2011 (Soil, Ground Water and Sediment Standards for 
Use under Part XV.1 of the Environmental Protection Act, April 15, 2011). The Phase Two ESA covers 
physical sampling of soils and groundwater and chemical analyses where potential risks of environmental 
liability are evident from previous findings or past use of the property.     
 

Summary of Findings 
 

Based on the results of the subsurface investigation conducted at the Site, the following findings are 
presented: 
 

1. The Phase Two ESA consisted of the advancement of a total of fifteen boreholes, thirteen of which 
were completed as monitoring wells, and the excavation of forty-one test pits. 
 

2. The general stratigraphy of the Site consisted of variable sand, gravel and silt fill overlying sand, silty 
sand, silt and till.  
 

3. The measured groundwater elevations within the shallow sand layer and upper silty clay/till layer vary 
from approximately 99.4 m to 102.1 masl. Based on the relative groundwater elevations, the 
groundwater below the Site was assessed to flow in a north/northwest direction. Regional 
groundwater flow is expected to generally flow to the south towards and Lake Ontario.  
 

4. A total of thirty-three (33) soil samples were analyzed for metals and inorganics, eighteen (18) 
samples for VOCs, seven (7) samples for PCBs, seventeen (17) samples for PHC+BTEX, three (3) 
samples for organochlorine pesticides, and forty-one (41) samples for PAHs, were analyzed as part of 
the Phase Two ESA. In addition, fourteen (14) QA/QC field duplicate samples were also analyzed for 
parameters. 
 

5. A total of eighteen (18) groundwater samples were analyzed for metals and inorganics, fourteen (14) 
samples for VOCs, ten (10) samples for PCBs, fourteen (14) samples for PHC+BTEX and ten (10) 
samples for PAH were analyzed as part of the delineation and remediation activities of the Phase Two 
ESA. In addition, six (6) QA/QC field duplicate samples and three (3) trip blank samples were also 
analyzed. 
 

6. Soil exceedances for petroleum hydrocarbons, PAHs and metals were encountered during the Phase 
Two ESA. No soil exceedances were identified for inorganic parameters, PCBs, OC pesticides, or 
VOCs during the Phase Two ESA. 
 

7. No groundwater exceedances were identified for metals, PHCs, PCBs, PAHs, or VOCs during the 
Phase Two ESA.  
 

8. Remedial Activities 
 

- A total of 20,865 tonnes (13,040 m3) of soil impacted with various metals, inorganic 
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parameters, and PHC+BTEX parameters was excavated and transported off-Site to the 
Walker Industries Niagara Road 12 Landfill in West Lincoln, Ontario. 
 

- A total of eleven (10) soil samples were analyzed for metals and inorganics, VOCs and for 
PHC+BTEX.  Thirty-four (38) samples for PAHs, were analyzed as part of the Phase Two ESA. In 
addition, fourteen (14) QA/QC field duplicate samples were also analyzed for parameters. 

 
- The concentrations of the confirmatory floor and wall soil samples for all parameters 

analyzed meet the applicable MOECC Table 3 Standards. 
 
- A total of 17,187 m3 (30,900 tonnes) of soil material was also imported to the Site and 

placed as engineered fill in the remedial excavation at the Site. The material sourced from a 
native silty clay deposit and appeared to be free of deleterious materials and odours.  

  
The Phase Two ESA has been completed in accordance with Regulation 153/04 (as amended) and was used 
to support the filing of a Record of Site Condition (RSC) No. 222207. This report should be read in conjunction 
with the Phase One ESA completed by Landtek Limited. 
 
It is the responsibility of the property owner to ensure that the groundwater monitoring wells are maintained in 
a safe and secure condition, and to arrange for proper decommissioning and abandonment in accordance with 
Regulation 903 of the Ontario Water Resources Act.   
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1.0       INTRODUCTION 

 
Landtek Limited is pleased to submit the Phase Two Environmental Site Assessment (ESA) report 
for the property located at 101 Masonry Court in the City of Burlington, Ontario. The work was 
initiated following authorization to proceed from Mr. Tariq Adi of Adi Development Group Inc. in 
May, 2014. The location of the Site (also referred to as the Phase Two Property) is presented in 
Figure 1. 
   
A ‘Draft’ Phase One ESA for the Site was previously completed by Landtek Limited[1] in May, 2014. 
The Phase One ESA was finalized in September 2016.The primary purpose of the Phase One ESA 
was to evaluate the existing environmental conditions at the Site with respect to potential impacts 
on the subsurface soils and/or groundwater.   
 
The current soil and groundwater quality standards and regulations came into effect in 2011 (Soil, 
Ground Water and Sediment Standards for Use under Part XV.1 of the Environmental Protection 
Act, April 15, 2011).     
 

1.1        Site Description 
 

The Phase Two Property is identified as 101 Masonry Court in the City of Burlington, Ontario. The 
Site is roughly rectangular in shape and covers an area of about 5.1 hectares (12.6 acres). The Site 
is located on the north side of Masonry Court and is bound by vacant land and GO Transit railway 
lines to the north, vacant industrial land to the east, and Waterdown Road to the west in the City of 
Burlington, Ontario. Figure 1 shows the general location of the Site. 

 
 
Table 1: Phase Two Property Information 

Description Details 

Legal Description 
Parts 1 & 6, Concession 1 as in 20R17228; Burlington/East Flamborough 
Township 

PIN 07114-0192 (LT) 

Municipal Address 101 Masonry Court, Burlington, Ontario 

Zoning Commercial/Residential (Mixed Use Corridor – MXC-26) 

Assessment Roll Number 24 02 010 106 01111 

Property Owner Information 

Adi Development Group Inc. 
4190 South Service Road, Suite 200 
Burlington, ON 
L7L 4X5 
 
Contact: Mr. Tariq Adi 
Tel: 905-592-1140 

 

1.2        Current and Proposed Future Uses 
 

The Site is currently vacant but was historically in industrial use as a concrete brick manufacturing 
plant. The Site operated as a concrete brick manufacturing plant (J. Cooke Concrete Blocks 
Limited, Cooke Concrete Ltd., TCG Properties Limited, and Blue Circle Canada Inc.) from 1956 to 
2001. From 2001 to 2012 the Site was owned by 2004181 Ontario Inc. and from 2002 to 2014 it 
was owned by P&L Livestock Limited. The property is currently being redeveloped for proposed 
residential land use. 
 

1.3        Applicable Site Condition Standard 
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Based on the subsurface conditions and available site information, classification of the Site has 
been based on the following site characteristics in accordance with the current Regulation 153/04 
(as amended): 
 

 Site investigation has confirmed that more than 2 m of overburden is present above the 
bedrock; therefore, the site is not a shallow soil condition. 

 The Site is not considered an environmentally sensitive site since: a) the Site is not or does not 
include part of an area of natural significance; b) the pH of the soils is within an acceptable 
range (between 5 and 9 for surface soils and between 5 and 11 for subsurface soils); and c) the 
property does not include or is not adjacent to a body of water and is not located within 30 m of 
any bodies of water. 

 Potable water in the area is supplied by the municipal drinking water distribution system; 
therefore groundwater is not considered to be the source for drinking water. 

 The land is not used for agricultural or ‘other use’ as defined by the applicable regulations.   

 Coarse to medium sand with some gravel is present across the site. 

 The proposed use of the Site is for residential uses. 
 

Based on the above information, the analytical results for soil and ground water samples have been 
compared to Table 3 of the Ministry of Environment and Climate Change (MOE) Soil, Groundwater 
and Sediment Standards for use under Part XV.1 of the Environmental Protection Act, April 15, 
2011 for Residential/Parkland/Institutional (R/P/I) use and coarse textured soils in a non-potable 
groundwater setting. 
 
As a requirement of Ontario Regulation 153/04 (as amended), written notification was provided to 
the Region of Halton to apply non-potable (Table 3) MOE Standards for the site assessment as well 
as for the purposes of filing a Record of Site Condition for the subject site.  A response from the 

City dated February 29, 2016 confirming the notification was received is provided in Appendix F. 
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2.0        BACKGROUND INFORMATION 
 

2.1        Physical Setting 

 
The Phase Two Property is located in a developed area of the City of Burlington. The elevation of 
the site is approximately 90 m above sea level, and 16 m above the level of Lake Ontario. The 
majority of the south and west portions of the Site are relatively flat, with a gentle slope to the north 
toward Lake Ontario, numerous stockpiles of fill occupy the east portion of the site. The land in the 
area generally slopes to the north, towards Lake Ontario.  
 
Surface runoff is directed by overland flow towards a drainage feature on the western portion of the 
Site. A surface drainage feature runs parallel to Masonry Court and then turns north along the fence 
on the central portion of the Site and drains to the swale along the CN Railway tracks. Local ground 
water is expected to flow in a northwest direction and regional ground water flow is expected to be 
in a southern direction, towards Lake Ontario. Locally, groundwater depth and flow direction may be 
influenced by underground structures such as basements, service trenches, etc.  
 
Based on published geological information for the area the native subsurface soil conditions in the 
area of the Site consist of coarse-textured glaciolacustrine deposits of sand and gravel with minor 
silt and clay. The bedrock is found underlying the overburden at depths of between 1.0 m to 7.0 
m[2]. The bedrock formation consists of shale of the Queenston Formation [3].   
 
Geologic and Ontario Base Map data indicate that the regional groundwater flow is inferred to be 
south towards Lake Ontario. Locally and specific to the site, the grades slope down to the northwest 
towards a drainage swale and eventually to a tributary of Grindstone Creek. Nearby service/utility 
trenches and fill strata may distort the direction of groundwater movement in the immediate area.   
 
Regional topography from Ontario Base Map (OBM) data was reviewed indicating the following: 
 

- The Site contained a building. 
- The elevation of the Site is approximately 103 meters above sea level (masl). 
- Topography in the vicinity of the Site generally slopes northwest toward Grindstone  

      Creek. 
- The majority of the Study Area appears to be in commercial/residential use. 

 

2.2        Past Investigations 
 

It was confirmed through interviews with the current owner of the Site that previous environmental 
work had been completed on the Site. The environmental reports were not able to be released to 
any third parties.  
 
A Phase One ESA was completed by Landtek Limited: 
 

“Phase One Environmental Site Assessment, 101 Masonry Court, City of Burlington, Ontario” 
prepared by Landtek Limited, File No. 14090; dated September 2015. 
 

Pertinent information from the Phase One ESA is summarized in the Phase One Conceptual Site 

model presented in section 3.3. 
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3.0        SCOPE OF THE INVESTIGATION 
 

The Phase Two Environmental Site Assessment commenced within 18 months of the completion 
of the Phase One ESA and the Qualified Person (QPESA) has confirmed that there have been no 
significant changes in material or additional Areas of Potential Environmental Concern (APEC) 
identified. The Phase Two ESA applies to the entire property as stated in the Site description. 
 

3.1        Overview of Site Investigation 

 
Landtek conducted the following subsurface investigative work at the Site as part of the Phase Two 
ESA activities: 

 Testing of stockpiles of fill soil as follows: 

o Three (3) soil samples from stockpiled material. 

 Advancement of fifteen (15) boreholes as follows: 

o Fourteen (14) boreholes to depths of between 5.0 m (16.4 ft) and 9.9 (32.5 ft) below 

ground surface. 

o One (1) borehole to a depth of 11.2 m (37 ft) below ground surface. 

 Excavation of forty-one (41) test pits as follows: 

o Forty-one (41) test pits to depths of between 1.2 m (3.0 ft) and 2.7 m (8.0 ft). 

 Submission of soil samples to AGAT Laboratories Ltd. for chemical analysis of the following 

parameters:  

o Thirty-three (33) samples for metals and inorganic parameters  

o Three (3) samples for organochlorine pesticides (OC pesticides)   

o Twenty (20) samples for volatile organic compounds (VOCs) 

o Twenty (20) samples for petroleum hydrocarbon fractions 1 to 4 (PHC F1-F4)  

o Forty-five (45) samples for polycyclic aromatic hydrocarbons (PAHs)  

o Eight (8) samples for polychlorinated biphenyls (PCBs) 

 Installation of thirteen (13) groundwater monitoring wells. 

o Sampling of thirteen (13) monitoring wells installed by Landtek. 

 Submission of groundwater samples to AGAT Laboratories Ltd. for chemical analysis of the 

following parameters: 

o Eighteen (18) samples for metals and inorganic parameters  

o Fourteen (14) samples for VOCs 

o Fourteen (14) samples for PHC F1-F4 + BTEX 

o Ten (10) samples for PAHs 

o Ten (10) samples for (PCBs) 

A total of 20,865 tonnes (13,040 m3) of soil impacted with various metals, inorganic parameters, 
PAH and PHC parameters was excavated and transported off-Site to an MOECC licenced Walker 
Industries landfill.  
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   Sample locations to depths of between 0.0 m and 2.2 m of forty-nine (49) as follows, 

including QA/QC: 

o Forty-nine (49) samples for PAHs  

o Eleven (11) samples for metals & inorganic, VOCs (including BTEX) and PHC   

3.2        Media Investigated 

 
Sampling and analysis was conducted for soil and groundwater on the Site. No surface water or 
sediment was present on the Phase Two Property; therefore, sampling of these media’s was not 
conducted.  
 

3.3        Phase One Conceptual Site Model 
 
The Phase One Conceptual Site Model was prepared in accordance with Regulation 153/04 (as 
amended) and is presented below.  
 
The PCAs, APECs, existing buildings (if any), known utilities, adjacent property uses and roadways 

are identified in the APECs figure, provided in Figure 2 in Appendix G. 
 
The Site is located at 101 Masonry Court in the City of Burlington, Ontario. The Site is situated on 
the north side of Masonry Court east of Waterdown Road. The legal address of the Site is Parts 1 & 
6, Concession 1 as in 20R17228; Burlington/East Flamborough Township. The Site is roughly 

rectangular in shape and covers an area of 5.41 hectares (13.37 acres). Figure 1 shows the 
general location of the Site.  
 
No structures were identified on the Site at the time of the site inspection. At the time of the visual 
site assessment the majority of the property was vacant. The Site was previously in industrial use 
as a concrete block and brick manufacturing plant.  
 
The eastern portion of the Site was covered with gravel and crushed bricks while the western 
portion of the Site was grass-covered with some trees and brush. A drainage feature was identified 
on the western portion of the Site. A surface drainage feature runs parallel to Masonry Court and 
then turns north along the fence on the central portion of the Site and drains to the swale along the 
CN Railway tracks. The eastern portion of the Site is surrounded by a chain link fence with two 
gates and one gravel access ramp along Masonry Court. A large stockpile of crushed concrete, 
gravel, bricks, and soil is located on the northeast corner of the Site. Smaller stockpiles of fill soil 
with some gravel, bricks and asphalt are located on the south-central portion of the Site. 
 
The visual site inspection included a walking tour of the entire Site and the compilation of written 
and photographic records. During the inspection potential environmental concerns of significance 
identified on the Site included fill of unknown quality in stockpiles on the northeast and south-central 
portions of the Site and surficial fill across the Site.  
 
There is no indication that there are significant depths of fill on the property associated with old 
landforms such as ravines and watercourses. 
 
The interview with the current Site owner, Mr. Paletta of P&L Livestock Inc., indicated that previous 
operations on the Site included concrete block and brick manufacturing and storage. The plant was 
decommissioned at the time the Site was purchased in 2002. Mr. Paletta confirmed that previous 
environmental work had been completed on the Site but was not able to release the environmental 
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reports because the work was completed for a prospective buyer and not for his company. 

There are no known above or underground storage tanks of any kind on the Site. Historically, 
underground storage tanks were utilized on the Site and it is not currently known if any remain on 
the Site.  

The ERIS report identified multiple industrial/commercial properties to the south of the Site that 
were listed for electrical and computer parts manufacturing and as waste generators. 

Geologic and Ontario Base Map (see Appendix F) data indicate that the regional groundwater flow 
is inferred to be south towards Lake Ontario. Locally and specific to the site, the grades slope down 
to the northwest towards a drainage swale and eventually to a tributary of Grindstone Creek. 
Nearby service/utility trenches and fill strata may distort the direction of groundwater movement in 
the immediate area. 

 

3.4        Deviations From Sampling and Analysis Plan 

 
Deviations from the Sampling and Analysis Plan included the excavation and sampling of forty-one 
test pits. The test pits were used to delineate the metal and PHC impacted fill located on the east-
central portion of the Site and to delineate the PAH impacted soil located on the southeast corner of 
the Site. Three additional shallow monitoring wells and four additional deep monitoring wells were 
also required to be installed at the Site in order to vertically and horizontally delineate the sodium 
and chloride impacted groundwater plume. There were no other deviations from the sampling and 
analysis plan. 
 

3.5        Impediments 

 
Landtek did not encounter any impediments within the course of the Phase Two ESA investigation. 
 



Phase Two Environmental Site Assessment  Page 7 
101 Masonry Court, Burlington, Ontario  File: 14123 
 

 

 

4.0        INVESTIGATION METHOD 
 

4.1        General 
 
All field and laboratory procedures were conducted in accordance with MOE Guide for Completing a 
Phase Two Environmental Site Assessment Under Ontario Regulation 153/04 (as amended), the 
MOE Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the 
Environmental Protection Act, and generally accepted industry methods.  
 
A site specific Health and Safety Plan (HASP) was developed in accordance with Landtek policy. 
The applicable HASP identifies items such as the site location, field activities, responsibilities of 
Landtek personnel as well as subcontractor personnel, possible hazards, protective equipment, and 
nearest emergency services.  A copy of the HASP is on file with Landtek Limited.  
 
Landtek also reviewed and implemented the corporate Standard Operating Procedures as they 
relate to items such as borehole drilling, field screening, soil and groundwater sampling, monitoring 
well installation and development, and equipment calibration 

 

4.2        Drilling and Excavating 

 
All Landtek Phase Two ESA borehole drilling and sampling was completed by Determination Drilling 
and Soil Investigations on May 8, 2014 using a track mounted CME55 drill rig equipped with solid 
stem continuous flight augers. A total of fifteen (15) boreholes were drilled to depths between 5.0 m 
(16.4 ft) and 11.9 (39.0 ft) and included installation of thirteen (13) groundwater monitoring wells.   
 
Measures taken to minimize the potential for cross contamination include: 
 

 Drilling augers were cleaned between boreholes according to the standard procedures in 
the drilling industry to avoid cross contamination.   

 Decontamination of drilling and sampling equipment was completed using phosphate free 
detergent (soapy water) followed by a rinse and air drying period.  

 Soil samples were collected from materials that had not been in direct contact with augers. 

 Continuous sampling with standard 50 mm diameter split spoon methods.    

 Stainless steel sampling spoons, drill cores, disposable soil syringes, and trowels were used 
to collect soil samples.   

 The sampling technician utilized nitrile gloves, minimized touching samples, and switched to 
a new pair of gloves prior for handling each new sample.  

 
The frequency of borehole samples was obtained at regular intervals as necessary to distinguish 
geologic strata and visual or olfactory impacted material. The screening and frequency of sample 

locations are available on the borehole logs in Appendix B. 
 
All permanent monitoring wells were constructed with 50 mm diameter No. 10 slotted PVC screens 
and risers with protective metal casings. The drill contractor has filed the well information with the 
MOE in accordance with Regulation 903.   
 
Excess drill cuttings remained on site following the drilling operations and were removed as part of 
the soil remediation activities.  
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4.3        Soil Sampling 

 
Soil sample collection was taken according to field/laboratory screening results where there was 
visual, olfactory, or vapour detection of potential impact. Soil conditions were logged and soil 
samples were taken following protocols outlined in accordance with the MOE Protocol for Analytical 
Methods Used in the Assessment of Properties under Part XV.1 of the Environmental Protection 
Act, and generally accepted industry methods.   
 
Samples obtained for analyses of metals and inorganic parameters, polycyclic aromatic 
hydrocarbons, organochlorine pesticides, polychlorinated biphenyls, and petroleum hydrocarbons 
F2-F4 (PHC), were performed by removing a portion of the soil sample and placing it into a sealable 
container (ie. glass jar). Samples obtained for PHC Fraction 1, benzene, toluene, ethylbenzene, 
xylenes, and VOCs were sampled using a plastic syringe sampling device that allows the 
measurement of a precise amount of soil sample from the undisturbed soil to be placed and field 
preserved in a methanol vial. All samples were placed and stored in a cooler with an ice pack for 
transportation. 
 
The general soil conditions on the Site consisted of variable depths of fill overlying sand, silty sand, 
silt, and till. The fill is a mixture of sand, silt and gravel.  
 

4.4        Field Screening Measurements 

 
Field screening tests included the following:  
 

 Determining the textural classification of the sample and, where feasible, its geologic 
description based on visual and manual inspection.  

 Visual observation for evidence of chemical staining or free product.  

 Determination of olfactory evidence of impact.  

 Measurement of the headspace Total Combustible Vapour (TCV) concentrations.  
 
Screening for TCV was performed on all samples using a Thermo GasTech 1238ME analyzer and 
operated in methane elimination mode. The unit can detect a wide range of combustible organic 
and inorganic chemical vapours. The GasTech has a minimum detection limit of five parts per 
million by volume (ppmv) and provides a maximum reading of 100 percent of the Lower explosive 
Limit (% LEL). The precision of the instrument is to the nearest 5 ppmv and to the nearest 5 percent 
on the LEL scale. The accuracy is ± 5 percent.  
 
A ‘bump’ test was performed each day by comparing the meter readings with known concentrations 
of n-hexane drawn from certified supply tanks. The calibration gases are 400 parts per million 
vapour (ppmv), and 44 percent lower explosive limit (LEL). The gas detector is recalibrated if the 
bump test reading differs from the known concentration by more than 10 percent.  
 
The selection of samples for laboratory analysis was based on the sampling and analysis plan and 
field screening results as described above. 
 

4.5        Groundwater Monitoring Well Installation 

 
Thirteen (13) monitoring wells were installed by Determination Drilling and Soil Investigations under 
the full time supervision of an experienced Landtek field technician.  
 
Each monitoring well consisted of new/sealed 50 mm polyvinyl chloride (PVC) screen with No.10 
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slots threaded onto a matching riser. The screens and riser were pre-threaded including o-ring 
seals such that no glues or solvents were used to connect the pipe sections. The anticipated 
saturated length of each screen did not exceed 3.1 m. Where impact was potentially present, the 
screen interval extended above and below the anticipated water table. The annular space between 
the PVC well and the borehole was backfilled to approximately 0.30 m above the top of the screen 
section with sand pack, and then with bentonite to approximately 0.1 metres below ground surface. 
A J-Plug lockable air-tight cap was installed on the riser. A monument steel casing or aluminum 
flush mount casing was then placed over the well and sealed with concrete. Table 2 presents the 
monitoring well installation details.   
 
Table 2: Monitoring Well Installation Details 

Monitoring 
Well 

Installation 
Date 

Ground 
Elevation 

(m) 

Stick-
Up 
(m) 

Well Depth  
(m bgs) 

Top of 
Screen 
 (m bgs) 

Bottom of 
Screen  
(m bgs) 

MW1 May 9, 2014 102.64 1.10 5.0 1.9 5.0 

MW3 May 8, 2014 102.28 1.08 9.1 6.1 9.1 

MW3S June 16, 2014 102.32 NA 4.6 1.6 4.6 

MW5 May 8, 2014 1016.0 0.82 4.6 1.5 4.6 

MW5D June 16, 2014 101.60 NA 9.1 6.1 9.1 

MW6 May 8, 2014 101.78 0.89 9.1 6.1 9.1 

MW6S June 16, 2014 101.81 NA 4.6 1.6 4.6 

MW6D July 17, 2014 101.78 NA 11.9 10.4 11.9 

MW8 May 9, 2014 103.34 1.04 6.1 3.0 6.1 

MW9 May 9, 2014 102.57 1.05 6.1 3.0 6.1 

MW10S June 16, 2014 102.42 NA 4.6 1.6 4.6 

MW10D June 16, 2014 102.42 NA 9.1 6.1 9.1 

MW11D June 16, 2014 101.21 1.09 9.1 6.1 9.1 

 

4.6        Groundwater Field Measurements of Water Quality Parameters 

 
Following installation of the monitoring wells, each well was purged/developed to remove particulate 
matter and improve the wells’ efficiency, including the removal of any fluids (if present) from the 
drilling procedure. The wells were developed until the water was observed to be free of particulate 
matter after removing one to twenty bore volumes or the well was purged dry a minimum of three 

times (using a Waterra Plastic Mini-Typhoon® pump).   
 
Purging continued until the pH, conductivity, dissolved solids, and temperature were within 10 
percent over three consecutive readings. The field chemistry parameters were monitored using a 
Hanna Instruments pH, EC, and TDS, water quality meter.  A Waterra foot valve pump was uniquely 
dedicated to each well. A dedicated Waterra EcoBailer was used to sample each well. The clear 
tube allows for sample inspection within the bailer and can connect directly to inline filters for easy 
filtration. 
 

4.7        Groundwater Sampling 

 
Six of the monitoring wells were developed on May 12, 2014 and were purged and sampled on May 
16, 2014. Nine of the monitoring wells installed for delineation purposes were developed on June 
24, 2014 and were purged and sampled on June 25, August 8, August 21, 2014. 
 
Upon completion of the remediation program, seven of the monitoring wells were purged and 
sampled on October 15, 2015. 
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The sampling equipment, methodology, and measures to prevent cross contamination were as 
previously described. Prior to sampling, the subsurface combustible vapour concentrations were 
measured immediately after opening the well caps by inserting the Gastech sensor tip into the 
monitoring well and sealing the well with the technicians’ gloved hand. 
 
Representative groundwater was examined for visual and olfactory evidence of impact and placed 
in laboratory prepared/supplied bottles. The samples were sealed and stored in a cooler for 
transportation to the analytical laboratory. Groundwater samples analyzed for metals were field 
filtered at the time of sampling. 
 

4.8        Sediment Sampling 

 
No sediment sampling was required for this Phase Two Environmental Site Assessment. 
 

4.9        Analytical Testing 

 
Soil and groundwater samples were selected in accordance with the sampling and analysis plan 
and submitted for chemical analyses to AGAT Laboratories Ltd. of Mississauga, Ontario. AGAT 
Laboratories is accredited by the Canadian Association for Laboratory Accreditation (CALA).   
 
Engineering characteristics of soils were determined at the Landtek Limited laboratory. Landtek is 
accredited by the Canadian Council of Independent Laboratories (CCIL) for the applicable soils and 
aggregate testing methods.   
 

4.10      Residue Management Procedures 

 
The cleaning fluids, and well development purge water from the boreholes are temporarily stored on 
site in sealed containers. The soil cuttings remained on site following the drilling operations. The 
materials will require proper disposal by the property owner at a later date. Prior to disposal, a 
composite sample should be submitted for laboratory analysis by the toxic characteristic leaching 
procedure (TCLP), with the leachate being analyzed for organic and inorganic parameters as a 
minimum. Thereafter, the cuttings should be transported off site by an MOE-licensed hauler for 
disposal at a licensed waste disposal facility, if required.  
 

4.11      Elevation Surveying 

    
The ground levels at boreholes and monitoring well locations were surveyed relative to a geodetic 
benchmark identified as City of Burlington Benchmark No. 001643678 as shown on Plan 20R-
17228.  
 

4.12      Quality Assurance and Quality Control Measures 

 
The water and soil samples were placed in new clean containers provided/prepared by the 
analytical laboratory and included all required preservatives.  Quality assurance and quality control 
(QA/QC) measures were maintained in the field through equipment decontamination and sampling 
procedures, as outlined in the MOE Guidance on Sampling and Analytical Methods, 1996. 
 
The soil samples submitted for analysis of benzene, toluene, ethylbenzene, and xylenes (BTEX), 
petroleum hydrocarbons F1 and volatile organic compounds, (VOCs) were each collected using a 
new disposable plastic syringe soil sampler then placing the sample in a 40 ml vial containing a 
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known volume of methanol. Soil samples for the remaining parameters such as metals and 
inorganics, OC pesticides, PCBs, and PAHs were collected in 120 mL amber glass jars with teflon 
lined lids. Field duplicates were obtained for soil samples.  
 
Groundwater samples for analysis of BTEX, PHC F1 and VOCs were collected in 40 mL glass vials 
with zero headspace containing hydrochloric acid (HCL) as the preservative. Groundwater samples 
for analysis of PHC F2-F4 were collected in 500 mL amber glass bottles pre-charged with HCL 
preservative. Groundwater samples for analysis of polycyclic aromatic hydrocarbons (PAHs) were 
collected in 500 mL amber glass bottles with no preservatives. Groundwater samples for analysis of 
metals were field filtered using a 0.45 µm filters and were collected in 250 mL plastic bottles pre-
charged with nitric acid. Mercury was sampled in a 250 mL amber jar preserved with hydrochloric 
acid. Hexavalent chromium was collected in a plastic 250 mL container and is preserved with a 
buffer solution. Inorganics were collected in a 250 ml plastic bottle with no preservative.  Field 
duplicates were obtained for groundwater samples. 
 
After sampling the containers were immediately placed in a cooler with frozen ice packs. Each 
container was labeled with a unique sample name, date, project number, and a chain of custody 
was filled out to identify the samples for submission of analyses. The cooler contents were 
maintained within the temperature range allowed by MOE protocol.  
 
Upon receipt of the sample coolers, the analytical laboratory confirmed that the chain of custody 
was satisfactory, the integrity of the samples were in good condition, the sample temperatures were 
within the applicable range, and the holding times were satisfactorily met.   
 
Analytical laboratory QA/QC measures included lab blanks, spikes, matrix blanks, and instrument 
tuning and performance assessment. Landtek Limited reviewed the percentage differences 
between the analyzed values for original and duplicate samples. Based on the review, the QPESA 
has determined that the field and lab protocols were generally satisfactory and the sample data is 
acceptable for review.  

 
There were no deviations from the sampling and analysis plan with respect to the QA/QC program. 
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5.0        REVIEW AND EVALUATION 
 

5.1        Geology 

 

The detailed stratigraphy of each borehole location is presented in the borehole logs in Appendix 

B.  
The general geological soil conditions encountered in the borehole samples on the Site consist of 
variable depths of fill overlying sand, silt, silty sand, and till.  
 
Fill 
 
The fill is a mixture of sand, gravel, silt and clay. The depth of fill encountered across the Site 
ranged from approximately 0.9 to 4.3 m below the existing ground surface. 
 
Sand to Silty Sand 
 
The fill materials were underlain by sand to silty sand at all boreholes with the exception of 
boreholes 4 and 9. The sand to silty sand layer was encountered across the majority of the Site at 
depths of between 0.8 and 1.5 m below existing grades and extended to depths of between 1.5 and 
3.4 m below existing grades. The sand to silty sand layer is considered to represent a shallow 
unconfined aquifer. 
 
Silt 
 
Silt was encountered in borehole 8 at depths between 3.4 to 4.3 m below existing grades. The silt 
layer was found to be very moist with a compact relative density. 
 
Clayey Silt 
 
Clayey silt was encountered in borehole 5 at depths between 1.5 to 2.5 m below existing grades. 
The clayey silt layer was found to be very moist with a very loose to loose relative density. 
 
Till 
 
The till is a mixture of silt, some sand, gravel and clay with shale fragments. The till was 
encountered across the Site at depths of between 1.3 and 9.9 m below existing grade and extended 
beyond the depth investigated in the boreholes. The till is considered to represent a low permeable 
unit that would restrict the movement of contaminants and is considered to act as an aquitard. 
 

5.2        Groundwater Elevations and Flow Directions 

 
Groundwater level measurements were completed on May 12 and May 13, 2014. Additional rounds 
of groundwater level measurements were completed on June 24 and August 6, 2014. A final round 
of groundwater elevations were completed after the remedial activities. The details/locations of well 

screens are previously detailed in Section 5.5 and are also provided on the borehole logs and 

Figure 4.  
 
Monitoring wells were installed in areas of concern, as previously identified in the Phase One ESA.  
The wells were screened within the upper sand layer as well as the silty clay and till layers to 
confirm the shallow and deep groundwater table elevation and to allow for delineation of any 
contaminants identified within the groundwater. 
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Groundwater flow directions were determined from measurements of groundwater levels obtained 
from monitoring wells screened within the same soil/material type and at the same elevations. An 
interface probe was used to conduct the water level measurements and to check for any LNAPL or 
DNAPL products within the wells. None of the monitoring wells exhibited any evidence of free 
product. 
 
The potentiometric surface elevations were determined by subtracting the measured depth to the 
water level from the surveyed elevation of the point of measurement; the point of measurement, 
unless otherwise noted, was the top of the metal well casing.   

 
Table 3 provides the groundwater elevations as measured in the monitoring wells. The inferred 
potentiometric elevations, contours, and associated groundwater flow direction is provided in Figure 
7. There was no evidence of free product in the wells during development or sampling operations. 
The interpreted information indicates that there is an unconfined water table within the shallow sand 
layer and a confined water table within the silty clay and till material.   
 
The inferred groundwater flow direction in the area of the site appears to be generally to the 
north/northwest. Some variability in the water levels and flow direction is expected due to seasonal 
precipitation factors, as well as the possible influence of underground utilities, trenches, or 
excavations. 
   
No underground utilities, including water, sewer, hydro and natural gas, were located on the Site. 
Utilities are located within the Masonry Court and Waterdown Road road allowances.  
 
Table 3:  Summary of Water Level Readings 

  Date May 12, 2014 May 13, 2014 Jun. 24, 2014 Aug. 6, 2014 Oct 15, 2015 

Well Ground 

Elev. 

(m) 

Well 

Depth 

(m) 

Water 

Depth 

(m) 

Water 

Elev. 

(m) 

Water 

Depth 

(m) 

Water 

Elev. 

(m) 

Water 

Depth 

(m) 

Water 

Elev. 

(m) 

Water 

Depth 

(m) 

Water 

Elev. 

(m) 

Water 

Depth 

(m) 

Water 

Elev. 

(m) 

MW1  102.64 4.0 1.8 100.8 0.8 101.8 --- --- 2.0 100.6 3.9 98.74 

MW3 102.28 8.9 1.0 101.3 3.1 99.2 3.0 99.3 2.9 99.4 NA NA 

MW3S 102.32 3.8 NA NA NA NA 1.3 100.0 1.5 100.8 NA NA 

MW5 101.60 4.6 2.3 99.3 2.1 99.5 2.3 99.3 2.2 99.4 NA NA 

MW5D 101.60 9.1 NA NA NA NA 2.5 99.1 2.5 99.1 3.8 97.8 

MW6 101.78 9.1 1.6 100.2 1.6 100.2 --- --- 1.6 100.2 3.05 98.73 

MW6S 101.81 4.5 NA NA NA NA 1.3 100.5 1.5 100.3 2.10 99.7 

MW6D 101.78 11.9 NA NA NA NA 9.0 92.8 1.9 99.9 NA NA 

MW8 103.34 4.2 1.1 102.2 0.8 102.5 --- --- 1.2 102.1 4.3 99.04 

MW9 102.57 4.3 1.0 101.6 0.3 102.3 --- --- 1.1 101.5 3.7 98.87 

MW10S 102.42 4.5 NA NA NA NA 1.6 100.8 1.6 100.8 NA NA 

MW10D 102.42 9.1 NA NA NA NA 3.0 99.4 2.9 99.5 NA NA 

MW11D 101.21 9.0 NA NA NA NA 1.0 100.2 0.9 100.3 2.6 98.61 

Notes:  
A.  Water level measurements above are in metres below existing ground surface. 
B. Light non-aqueous phase liquid (LNAPL) was not detected at the site during monitoring and groundwater sampling. 

 

5.3        Groundwater Hydraulic Gradients 

 
The measured groundwater elevations within the shallow sand layer and upper silty clay/till layer 
vary from approximately 99.4 m to 102.1 masl and the distance between the monitoring wells varies 
from about 80 m to 205 m. The average horizontal gradient has been determined to be 0.005 with a 
maximum of 0.010 and a minimum of 0.001.  
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The measured groundwater elevations within the deeper silty clay and/or till vary from 
approximately 99.1 m to 100.0 masl and the distance between the monitoring wells varies from 
about 800 m to 145 m. The horizontal gradient has been determined to be 0.007.  
 
The average vertical hydraulic gradient has been determined to be 0.1596 downwards with a 
maximum of 0.2766 and a minimum of 0.0222. 
 

5.4        Coarse-textured Soil Texture 

 
Coarse-textured native soil consisting of sand to silty sand was identified on the Site. The sand to 
silty sand was determined to be composed of a sand or silty sand with trace to some gravel and 
trace silt and clay. The applicable soil texture for the Site was therefore determined to be a coarse 
soil texture. Grain size analyses on the native soils at varying depths and locations across the site 
were conducted, the findings of which are summarized as follows: 
 

 BH8 SS5 (3.0 to 3.5 mbgs) approximately 9.0% gravel, 80.8% sand and 10.2% silt and clay 
indicating a coarse texture. 

 TP38 SA2 (0.8 to 1.4 mbgs) approximately 4.1% gravel, 90.1% sand and 5.8% silt and 
16.3% clay indicating a medium/fine texture. 

 BH7 SS5 (3.0 to 3.5 mbgs) approximately 1.0% gravel, 14.0% sand, 56.9% silt and 25.4% 
clay indicating a medium/fine texture. 

 BH8 SS7 (6.1 to 6.7 mbgs) approximately 2.7% gravel, 10.6% sand, 67.8% silt and 18.9% 
clay indicating a medium/fine texture. 

 

5.5        Soil Field Screening 

 
Total combustible vapour (TCV) concentrations measured in the soil samples recovered from the 

boreholes and are provided on the borehole logs in Appendix D. The maximum detected soil TCV 
concentration was 250 ppm a sample from borehole BH 4. Soil samples were also screened for 
visual and olfactory (odour) evidence of impact.  
 

5.6        Soil Quality 

 
The potential contaminants of concern identified by the Phase One ESA included the following: 
 

 Metals and Inorganics 

 Petroleum Hydrocarbons (PHC) F1-F4 

 Benzene, Ethylbenzene, Toluene, Xylene (BTEX) 

 Volatile Organic Compounds (VOC) 

 Polychlorinate Biphenyls (PCB) 

 Polycyclic Aromatic Hydrocarbons (PAH) 

 Organochlorine pesticides (OC Pesticides) 
 
A discussion of the analytical testing completed for this assessment is presented in the following 

sections. Laboratory certificates of analysis for the testing are provided in Appendix C.  
 
A summary of the chemical analyses conducted for the soils from the Phase Two ESA, prior to 

remediation are provided in are provided in Table 4 and location on Figure 8 in Appendix G.  A 

summary of sample locations collected post remediation are provided in Table 5 and location on 

Figure 12 in Appendix G. 
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A summary of soil exceedances from the Phase Two ESA, prior to remediation are provided in are 

provided in Table 4 and location on Figure 8 in Appendix G.  No soil exceedances for PCBs or OC 
pesticides were identified within the investigation. 
 
Additional Information 
 
The impacts are considered to be associated and consistent with the contaminants of concern and 
historical uses of the Site. The soil impacts associated with petroleum hydrocarbons, select metals, 
inorganics, and PAH parameters have been attributed to unknown fill quality on the southeast and 
central portions of the Site. Electrical conductivity and boron (hot water soluble) deep soil impacts 
on the northern portion of the Site have been attributed to off-site uses and groundwater impacting 
soil. 
 
There is no indication from the sample results that biological or chemical transformations have 
occurred in the soils. PAHs and heavy metals are generally not readily soluble in water within the 
pH ranges encountered at the Site and therefore do not represent a source of contamination to 
groundwater. The results of the soil sampling and analysis indicate that the soil could potentially 
serve as a source of contaminant mass contributing to groundwater contamination but it is unlikely 
to result in the formation of free product. The soil sampling did not indicate the presence of any 
dense non-aqueous phase liquids (DNAPLs). 
 

5.7        Groundwater Quality 

 
The potential contaminants of concern identified by the Phase One ESA included the following: 
 

 Metals 

 Petroleum Hydrocarbons (PHC) F1-F4 

 Benzene, Ethylbenzene, Toluene, Xylene (BTEX) 

 Volatile Organic Compounds (VOC) 

 Polycyclic Aromatic Hydrocarbons (PAH) 

 Polychlorinated Biphenyls 
 
A discussion of the analytical testing completed for this assessment is presented in the following 

sections. Table 4 presents a summary of the chemical analyses. Laboratory certificates of analyses 

for the testing are provided in Appendix C.   
 
Table 4: Schedule of Groundwater Chemical Analyses 

Location 
 

Screen Interval 
(m bgs) 

Metals and 
Inorganics 

PHC + 
BTEX 

VOC PAH PCB 

MW1 1.9-5.0      

MW3 6.1-9.1      

MW3S 1.6-4.6      

MW5 1.5-4.6      

MW5D 6.1-9.1      

MW6 6.1-9.1      

MW6S 1.6-4.6      

MW6D 10.4-11.9      

MW8 3.0-6.1      

MW9 3.0-6.1      
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Location 
 

Screen Interval 
(m bgs) 

Metals and 
Inorganics 

PHC + 
BTEX 

VOC PAH PCB 

MW10S 1.6-4.6      

MW10D 6.1-9.1      

MW11D 6.1-9.1      

 
Exceedances for chloride and sodium were identified within MW6 on the northern portion of the 
Site. No other groundwater exceedances for the parameters analyzed were identified within the 
groundwater during the investigation. 
 
Additional Information 
 
Concentration of sodium and chloride exceeded the 2011 MOE Table 3 Standards in groundwater 
sample from monitoring well MW6 located adjacent to and downgradient from Highway 403 were 
determined by the QP to be attributable to the de-icing activities on the neighbouring public 
roadways, and pursuant to O.Reg. 153/04, Section 48(3), are deemed not to exceed the Standards 
for the purposes of Part XV.1 of the Environmental Protection Act. All other groundwater samples 
and parameters met the 2011 MOE Table 3 Standards. 

 
An apparent exceedance for chloride was originally identified within MW6D which is screened within 
the bedrock in the vicinity of MW6. The original chloride exceedance is attributed to insufficient well 
development and residual groundwater from the upper contaminated zone. Due to the slow 
recharge of the groundwater within the bedrock at MW6D it was not until the monitoring well was 
repeatedly purged and sampled for a second time that the true chloride levels within the 
groundwater were obtained. The second and third round of analytical testing of the groundwater 
from MW6D did not identify any exceedances for any of the parameters analyzed, including 
chloride. The original chloride exceedance was therefore treated as a false positive as it was 
considered representative of the groundwater within the overlying sand aquifer than the 
groundwater within the bedrock.  
 
Metal parameters were field filtered prior to analysis, as outlined in Section 5.7. 
 
There is no indication from the sample results that biological or chemical transformations have 
occurred in the groundwater and there was no indication of free product in the monitoring wells. The 
groundwater sampling did not indicate the presence of dissolved phase light non-aqueous phase 
liquids (LNAPLs) or any dense non-aqueous phase liquids (DNAPLs).  
 

5.8        Sediment Quality 

 
No sediment sampling was required for this Phase Two ESA.  
 

5.9        Quality Assurance and Quality Control Results 

 
Laboratory quality control data and signed Certificates of Analysis for all soil and groundwater 

samples analyzed are shown in Appendix C. There were no deviations from the sampling and 
analysis plans with respect to holding time, temperatures, preservation method, storage 
requirements, or container type. No qualifiers were noted on the soil or groundwater data.  
 

Duplicate soil and groundwater samples and respective analyses performed are presented in Table 

5 and Table 6 below. 
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Table 5: Summary of Duplicate Soil Samples and Analyses 

Duplicate 
Name 

 

Location Sampling Date Analysis 

Duplicate 1 BH4 SS3 May 9, 2014 Metals and Inorganics   

Duplicate 2 BH3 SS2 May 8, 2014 PAHs 

Duplicate 3 BH6 SS2 May 8, 2014 PCBs 

Duplicate 4 BH1 SS2 May 8, 2014 PHC F1-F4+BTEX, VOCs 

Duplicate 5 BH9 SS4 May 9, 2014 PHC F1-F4+BTEX, VOCs 

TP Dup1 TP11 Sa1 June 16, 2014 Metals and Inorganics, PAHs   

TP Dup2 TP7 Sa2 June 16, 2014 PCBs 

TP Dup3 TP7 Sa3 June 16, 2014 Metals and Inorganics 

TP Dup4 TP23 Sa2 June 16, 2014 PHC F1-F4+BTEX, VOCs 

TP Dup5 TP5 Sa1 June 15, 2014 Metals and Inorganics 

TP Dup6 TP16 Sa1 June 16, 2014 PAHs 

BH Dup7 BH11D SS6 June 16, 2014 Metals and Inorganics 

Dup1 TP32 Sa1 July 24, 2014 PAHs 

Dup2 TP39 Sa1 July 24, 2014 PAHs 

 
Table 6: Summary of Duplicate Groundwater Samples and Analyses 

Duplicate 
Name 

 

Location Sampling Date Analysis 

Duplicate 1 MW6 May 13, 2014 Metals, Inorganics, PAH, PHC F1-F4+BTEX, PCBs, 
VOCs 

Dup1 MW6 June 25, 2014 Metals and Inorganics 

Dup2 MW10S June 25, 2014 PAH, PHC F1-F4+BTEX, PCBs, VOCs 

Dup1 MW3 August 8, 2014 Metals and Inorganics, PHC F1-F4+BTEX, VOCs 

Dup2 MW6 August 8, 2014 Metals and Inorganics, PAH, PCBs 

Dup1 MW6D August 21, 2014 Metals and Inorganics 

 
The duplicate results were similar to the initial sample results for all of the above-mentioned 
duplicates and parameters tested. Relative percent differences (RPD) between analytical results for 
the initial and duplicate samples were calculated. Where the concentrations of the analyzed 
representative soil sample and the duplicate were not both greater than five times the laboratory 
MDL, RPDs could not be calculated. The results of the analyses where the concentrations were at 
least five times the laboratory MDL were compared to the duplicate sample concentrations and 
were found to be within an acceptable degree of variance. The calculated results are as follows: 
 
Maximum RPD values in soil:  176 % 
Maximum RPD values in groundwater: 73 % 
 
The maximum RPD value in the soil was 176 % for antimony in Duplicate 1, which far exceeds the 
ideal limit of less than 30 % for soils. The large variance in the analyzed antimony concentrations is 
attributed to the variable nature of the fill. Similarly, the maximum RPD value in the groundwater 
was 73% for vanadium in Dup2, which exceeds the ideal limit of less than 20% for groundwater. 
The high RPD was limited to the vanadium concentration within this sample and RPDs for the rest 
of the groundwater parameters and samples had RPDs of less than 22%. Based on the above, the 
majority of the RPD values meet the required limits of less than 30 percent for soils and less than 
20 percent for groundwater. 
 
The subcontracted laboratory used during this investigation, AGAT Laboratories, is accredited by 
the Standards Council of Canada/Canadian Association of Environmental Analytical Laboratories in 
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accordance with ISO/IEC 17025:1999 – “General Requirements for the Competence of Testing and 
Calibration Laboratories” for the analysis of all parameters for all samples in the scope of work for 
which SCS have been established under O.Reg. 153/04, as amended. 
 
The laboratory quality assurance program included the analysis of laboratory duplicate (replicate) 
samples, method blanks, spikes samples, spiked blanks and samples of reference materials in 
accordance with the Analytical Protocol. These analytical results comprise portions of the 

Certificates of Analysis provided in Appendix C. 
 
All certificates of analysis received pursuant to clause 47(2) (b) of the regulation comply with 
subsection 47(3) of the regulation. A certificate of analysis has been received for all samples 
submitted for analysis.  Based on the overall data, the quality of the field data from the investigation 
was acceptable with respect to the data quality objectives. Decision making was not affected and 
the overall objective of the investigation and the assessment were met. 
 

5.10      Phase Two Conceptual Site Model 

  

Based on the selected applicable site condition standard (as outlined in Section 2.4), the analytical 
results for soil and groundwater samples have been compared to Table 3 standards for 
Residential/Parkland/Institutional (R/P/I) uses in a non-potable groundwater setting and coarse 
textured soils.  
  

A Phase Two Conceptual Site Model was developed and is provided in full in Appendix G. This 
model provides details of the areas where potentially contaminating activities occurred, the areas of 
potential environmental concern, as well as subsurface structures and utilities that may affect the 
transport and distributions of contaminants that were identified in the Phase One Conceptual Site 

Model, as presented in Section 4.3.  
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6.0       SUMMARY AND CONCLUSIONS 

 
Based on the results of the subsurface investigation conducted at the Site, the following findings are 
presented: 
 

1. The Phase Two ESA consisted of the advancement of a total of fifteen boreholes, thirteen of which 
were completed as monitoring wells, and the excavation of forty-one test pits. 
 

2. The general stratigraphy of the Site consisted of variable sand, gravel and silt fill overlying sand, silty 
sand, silt and till.  
 

3. The measured groundwater elevations within the shallow sand layer and upper silty clay/till layer vary 
from approximately 99.4 m to 102.1 masl. Based on the relative groundwater elevations, the 
groundwater below the Site was assessed to flow in a north/northwest direction. Regional 
groundwater flow is expected to generally flow to the south towards and Lake Ontario.  
 

4. A total of thirty-three (33) soil samples were analyzed for metals and inorganics, eighteen (18) 
samples for VOCs, seven (7) samples for PCBs, seventeen (17) samples for PHC+BTEX, three (3) 
samples for organochlorine pesticides, and forty-one (41) samples for PAHs, were analyzed as part of 
the Phase Two ESA. In addition, fourteen (14) QA/QC field duplicate samples were also analyzed for 
parameters. 
 

5. A total of eighteen (18) groundwater samples were analyzed for metals and inorganics, fourteen (14) 
samples for VOCs, ten (10) samples for PCBs, fourteen (14) samples for PHC+BTEX and ten (10) 
samples for PAH were analyzed as part of the delineation and remediation activities of the Phase Two 
ESA. In addition, six (6) QA/QC field duplicate samples and three (3) trip blank samples were also 
analyzed. 
 

6. Soil exceedances for petroleum hydrocarbons, PAHs and metals were encountered during the Phase 
Two ESA. No soil exceedances were identified for inorganic parameters, PCBs, OC pesticides, or 
VOCs during the Phase Two ESA. 
 

7. No groundwater exceedances were identified for metals, PHCs, PCBs, PAHs, or VOCs during the 
Phase Two ESA.  
 

8. Remedial Activities 
 

- A total of 20,865 tonnes (13,040 m3) of soil impacted with various metals, inorganic 
parameters, and PHC+BTEX parameters was excavated and transported off-Site to the 
Walker Industries Niagara Road 12 Landfill in West Lincoln, Ontario. 
 

- A total of eleven (10) soil samples were analyzed for metals and inorganics, VOCs and for 
PHC+BTEX.  Thirty-four (38) samples for PAHs, were analyzed as part of the Phase Two ESA. In 
addition, fourteen (14) QA/QC field duplicate samples were also analyzed for parameters. 

 
- The concentrations of the confirmatory floor and wall soil samples for all parameters 

analyzed meet the applicable MOECC Table 3 Standards. 
 
- A total of 17,187 m3 (30,900 tonnes) of soil material was also imported to the Site and 

placed as engineered fill in the remedial excavation at the Site. The material sourced from a 
native silty clay deposit and appeared to be free of deleterious materials and odours.  

  
The Phase Two ESA has been completed in accordance with Regulation 153/04 (as amended) and was used 
to support the filing of a Record of Site Condition (RSC) No. 222207. This report should be read in conjunction 
with the Phase One ESA completed by Landtek Limited. 






































































































































































































































































































































































































































































































































