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Notice to Reader

This report has been prepared and the work referred to in this report has been undertaken by the
Environment & Geoscience business unit of SNC-Lavalin Inc. (SNC-Lavalin) for the exclusive use of The
City of Hamilton (the Client), who has been party to the development of the scope of work and understands
its limitations. The methodology, findings, conclusions, and recommendations in this report are based
solely upon the scope of work and subject to the time and budgetary considerations described in the
proposal and/or contract pursuant to which this report was issued. Any use, reliance on, or decision made
by a third party based on this report is the sole responsibility of such third party. SNC-Lavalin accepts no
liability or responsibility for any damages that may be suffered or incurred by any third party as a result of
the use of, reliance on, or any decision made based on this report.

The findings, conclusions, and recommendations in this report (i) have been developed in a manner
consistent with the level of skill normally exercised by professionals currently practicing under similar
conditions in the area, and (ii) reflect SNC-Lavalin’s best judgment based on information available at the
time of preparation of this report. No other warranties, either expressed or implied, are made as to the
professional services provided under the terms of our original contract and included in this report. The
findings and conclusions contained in this report are valid only as of the date of this report and may be
based, in part, upon information provided by others. If any of the information is inaccurate, new information
is discovered, site conditions change, or applicable standards are amended, modifications to this report
may be necessary. The results of this assessment should in no way be construed as a warranty that the
subject site is free from any and all contamination.

Any soil and rock descriptions in this report and associated logs have been made with the intent of providing
general information on the subsurface conditions of the site. This information should not be used as
geotechnical data for any purpose unless specifically addressed in the text of this report. Groundwater
conditions described in this report refer only to those observed at the location and time of observation noted
in the report.

This report must be read as a whole, as sections taken out of context may be misleading. If discrepancies
occur between the preliminary (draft) and final versions of this report, it is the final version that takes
precedence. Nothing in this report is intended to constitute or provide a legal opinion.

The contents of this report are confidential and proprietary. Other than by the Client, copying or distribution
of this report or use of or reliance on the information contained herein, in whole or in part, is not permitted
without the express written permission of the Client and SNC-Lavalin.

The City of Hamilton
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Executive Summary

SNC-Lavalin was retained by the City of Hamilton to conduct a Supplementary Phase Il Environmental
Site Assessment (ESA) at 171 Bay Street North, Central Park in Hamilton, Ontario.

The site is used as a park and consists of open grassed areas with some paved pedestrian walkways.
Current land use in the vicinity of the site is primarily residential, with a City of Hamilton Central Services
Building at 125 Caroline Street North to the north of the site, and an EMS Building at 177 Bay Street North
to the northeast of the site. The site is municipally serviced with water from the municipal drinking water
system, which is sourced from Lake Ontario. Wastewater from the splash pad is discharged via catch
basins into the sewer system which crosses the site. Based on current input form the City the Site is
anticipated to remain as parkland for the foreseeable future.

Landshark Drilling was retained by SNC-Lavalin to drill 30 boreholes (BH 18-01 to BH 18-30) at the site
between August 28, 2018 and September 17, 2018. Depth of boreholes ranged between 1.5 m bgs to
17.4 m bgs. Nineteen boreholes were completed as monitoring wells and four other boreholes were
completed as soil vapour probes.

The near surface overburden material investigated at the site is comprised predominantly of fill,
comprising silty sand interspersed with waste materials and debris including brick debris, asphalt
fragments, glass, wood, black aggregate, ash and tar like residue. The fill was typically underlain by a
native silty sand which is subsequently underlain by a silty clay unit.

Deeper monitoring wells, screened between 79.14 m and 71.21 m asl, had an average horizontal
hydraulic gradient of 0.014 m/m, with an inferred groundwater flow direction towards the north. Shallow
monitoring wells, with screened intervals between 91.65 m to 79.33 m asl, had an average horizontal
hydraulic gradient of 0.03 m/m with an inferred groundwater flow direction towards the northwest and
north.

The hydraulic gradients and groundwater flow directions are generally consistent with the results from
previous investigations. Hydraulic conductivity of upper fill layer is estimated to be on the order of
6.9 x 10" m/sec.

Soil grain size analysis confirmed that soil present at the site is predominantly composed of material that
is greater than 75 pym in diameter. Accordingly the soil texture at the site is classified as coarse textured.

Based on the field screening the maximum volatile organic vapour reading of 225 ppmv and combustible
organic vapour reading of 110 ppmv were measured from soil sample BH18-27-5. OVM and PID
readings measured for soil samples collected during drilling ranged from < 5 ppmv to 225 ppmv and

<5 ppmv to 110 ppmv, respectively.

Field observations during drilling and soil sampling identified the presence of dark brown to black staining
in soil at most boreholes with the exceptions of BH18-01, BH18-05 and BH18-11 to BH18-15. Black
staining was typically accompanied by a tar-like odour and in several locations the presence of black
sheen was noted on soil samples. Debris was observed to be widespread in the fill material present at
the site.

The City of Hamilton
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Concentrations of one or more of petroleum hydrocarbons (PHC) fraction F2, and/or F3 exceeded the
selected MECP Table 5 standards in shallow soil samples (<1.5 m bgs) collected from boreholes BH18-
11 and BH18-5, and in subsurface soil samples collected from boreholes BH18-06, BH18-07, BH18-15,
BH18-25, BH18-26, BH18-27, BH18-28 and BH18-29.

Concentrations exceeding the selected MECP Table 5 standards for one or more metals and inorganics
parameters were identified in shallow soil samples (<1.5 m bgs) collected from boreholes BH18-01,
BH18-02, BH18-04, BH18-06 to BH18-08, BH18-10, BH18-11, BH18-17, BH18-18, BH18-23, BH18-27,
BH18-29, SS18-7, SS18-9, SS18-11, SS18-15 and SS18-18 and in subsurface soil samples collected
from boreholes BH18-06, BH18-08, BH18-16, BH18-18, BH18-23, BH18-25, BH18-28 and BH18-29.

Concentrations exceeding the selected MECP Table 5 standards for one or more polycyclic aromatic
hydrocarbon (PAH) parameters were identified in shallow soil samples (<1.5 m bgs) collected from
boreholes BH18-01, BH18-02, BH18-04, BH18-06 to BH18-08, BH18-10, BH18-11, BH18-17, BH18-18,
BH18-23, BH18-27, BH18-29, SS18-7, SS18-9, SS18-11, SS18-15 and SS18-18 and in in subsurface soil
samples collected from boreholes BH18-04, BH18-06, BH18-07, BH18-10, BH18-14, BH18-17, BH18-18
and BH18-25 to BH18-29.

Concentrations exceeding the selected MECP Table 5 standards for total polychlorinated biphenyls
(PCBs) were identified in shallow soil samples collected from boreholes BH18-08 and BH18-09 while no
sub-surface soil samples had concentrations of PCB parameters that exceeded the selected MECP Table
5.

Analytical results for the composite soil sample submitted for O. Reg. 347 waste classification indicate
that soil cuttings produced during investigation activities may be classified as non-hazardous waste.

The maximum on-site concentrations of PHC F2 and F3 in soil exceed the free phase threshold,
predicting the potential presence of free phase liquid in boreholes BH18-06, BH18-27 and BH18-28 as
well as potential naphthalene at BH18-27.

Concentrations of one or more of benzene and PHCs F2 and F3 exceeded the selected MECP Table 5
standards in groundwater samples collected from monitoring wells MW-101, MW-104, MW-115, MW-17-
17 and MW18-25 to MW 18-30 during September 2018. A number of the reported concentrations exceed
the theoretical solubility limit for the parameter.

Concentrations of the volatile organic compound (VOC) parameter, trichloroethylene, exceeded the
selected MECP Table 5 standards in groundwater samples collected from monitoring wells MW-103,
MW18-04 and MW 18-24 during September 2018.

Concentrations of one or more PAH parameters exceeded the selected MECP Table 5 standards in
groundwater samples collected from monitoring wells MW-104, MW-115, MW-202, MW-17-17 and
MW 18-25 to MW18-29.

Concentrations of zinc exceeded the selected MECP Table 5 standards in the groundwater sample
collected from monitoring well MW-203, during September 2018.

All groundwater samples submitted for analysis for PCBs, satisfied the selected MECP Table 5 standards.

The City of Hamilton
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While no measurable NAPL was observed during monitoring and sampling, concentrations of some
parameters of were above the corresponding theoretical 2 solubility limit indicating the potential for
free-phase product to be present in groundwater.

Soil vapour concentrations of one or both of benzene and naphthalene exceed the health based indoor
air criteria for residential settings, if not corrected for attenuation that is applied to account for migration
into a building through a concrete floor slab. Based on the observed concentration of benzene at
SVP18-04 it is expected that even if a conservative attenuation factor of 0.02 were applied, there is an
identified potential for unacceptable impacts to indoor air at this location. It is understood that no
buildings and/or enclosed structures are proposed as part of the current park redevelopment plans.

The City of Hamilton
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1 Introduction

The Environment and Geoscience business unit of SNC-Lavalin was retained by the City of Hamilton (the
City) to conduct a Supplementary Phase |l Environmental Site Assessment (ESA) at 171 Bay Street
North, Central Park in Hamilton, Ontario (the “site”). The work was completed in accordance with the
SNC-Lavalin proposals dated June 29, 2018, reissued September 25, 208. This report documents the
methodology and results of the Supplementary Phase Il ESA.

1.1 Site Description and Property Ownership

The site is located at 171 Bay Street North, Hamilton, Ontario (refer to Figure 1). The site has an irregular
shape and measures approximately 26,250 m? (2.6 ha) in area. The current layout of the park is shown
on Figure 2 and consists of open grassed areas with some paved pedestrian walkways. A baseball
diamond is present in the southern portion of the park, and tennis and basketball courts are present in the
eastern portion. A playground and splash pad are located in the centre of the park, with the splash pad
maintenance building located to the south of the splash pad. The northern part of the site predominantly
consists of an open grassed area.

Current land use in the vicinity of the site is primarily residential, with a City of Hamilton Central Services
Building at 125 Caroline Street North to the north of the site, and an EMS Building at 177 Bay Street
North to the northeast of the site. Each of these properties are also owned by the City, but are not
considered to be part of the “site” for this investigation.

The site is municipally serviced with water from a municipal drinking water system derived from Lake
Ontario. Wastewater from the splash pad is discharged via catch basins into the sewer system which
crosses the site.

1.2 Current and Proposed Future Uses

The site is currently used as a park, and is located within an area of the City of Hamilton zoned as a P1
neighbourhood park zone (as per Zoning By-Law Number 05-200, as amended). Future land use of the
site is anticipated to remain as such. Filing a record of site condition (RSC) is required if the land use at a
site is changed to a more sensitive use, however, as the use of the site is expected to remain unchanged,
an RSC will not be required.

1.3 Applicable Site Condition Standards

1.3.1 Soil and Groundwater

Site condition standards for use at this site were selected from the Ontario Ministry of the Environment
Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the Environmental Protection
Act using the approach described by O. Reg. 153/04, as amended. The following site specific information
was used to select the standards for the site:

> The site is not an environmentally sensitive area as defined by Section 41 of O. Reg. 153/04 since:
o The site is not, does not include, is not adjacent to, and is not part of an area of natural
significance, nor does it include land that is within 30 m of an area of natural significance;
o Soail at the site has pH values within the 5 to 9 range, and 5 to 11 range for subsurface soil;
The City of Hamilton
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0 The site is not considered a shallow soil property since more than 2 m of overburden is present;
and,
0 The site does not include nor is it adjacent to a water body, nor does it include land that is
within 30 m of a water body.
The stratified depth restoration option has been selected;
Restoration of groundwater to potable levels is not required as the site, and all other properties located,
in whole or in part, within 500 metres of the boundaries of the site, are supplied by a municipal drinking-
water system which obtains water from Lake Ontario.
The property land use at the site is parkland and it is expected to remain as such, thus the
residential/parkland/institutional site condition standards were applied;
Overburden at the site comprised predominantly silty sand fill interspersed with waste materials and
debris including brick debris, asphalt fragments, glass, wood, black aggregate, ash, and tar like residue.
This fill was generally underlain by a silty sand unit that is subsequently underlain by silty clay,
Results of grain size analysis, excluding material greater than 2 mm diameter (in accordance with O.
Reg 153/04), identified the presence of both coarse and medium/fine textured soil at the site,
(Appendix A) and it is estimated that more than 1/3 of soil at the site, measured by volume, is considered
to be coarse textured.

Based on the above information, site condition standards selected for use at this site correspond to the
stratified standards for coarse textured soil and residential/parkland/ institutional land use in a
non-potable groundwater condition (i.e. Table 5, MOE, 2011a).

The City of Hamilton
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2 Background Information
2.1 Physical Setting

The site is located northwest of the intersection of Cannon Street West and Bay Street North (Figure 1).
The site has an irregular shape, measuring approximately 26,250 m2 (2.6 ha) in area, and consists of
open grassed areas with some paved pedestrian pathways. As described previously, a baseball
diamond, tennis courts, basketball courts, a playground and splash pad, and a maintenance building are
present at the site with the majority of the site consisting of open grassed areas.

The topography of the site suggests the features of a partially filled ravine as the eastern and western
portions of the site slopes down towards the centre, and there is an overall decrease in elevation across
the site from south to north. The regional direction of local shallow groundwater flow is towards Hamilton
Harbour (Lake Ontario), located approximately 600 m north of the site. The regional overburden geology
comprises predominantly sand, gravelly sand and gravel, underlain by shale, limestone, dolostone or
siltstone bedrock.

Surface drainage infiltrates through the grassed ground surface or is directed to one of several catch
basins connected to the sewer system that are located throughout the park.

A Phase | ESA conducted by SNC-Lavalin for the site (detailed further below) identified that the block
from Bay Street North to Caroline Street North and from Cannon Street West to Stuart Street was
historically predominantly a ravine except at the northwest corner of Mulberry Street and Bay Street North
(based on an 1873 Birds Eye View Map). In the Bird’s Eye View map dated 1893, the ravine is partially
filled and based on site topography has been further infilled in the intervening period. No information was
available with regards to the quality of the fill material.

2.2 Previous Investigations

Several environmental investigations have been completed at the Site between 1993 and 2018, as
outlined below.

In 2013, a Phase | ESA was completed for the Phase || ESA site (SNC-Lavalin, 2013). The report was
completed in accordance with O.Reg. 153/04 and was signed by a Qualified Person (QP) as defined by
0. Reg. 153/04, as amended. This report was updated in 2018 to incorporate responses to Freedom of
Information (FOI) requests submitted to the Ministry of the Environment, Conservation and Parks (MECP)
related to adjacent properties.

The Phase | ESA identified that from 1893 to the late 1970s, the site and adjacent properties were
developed into a mix of residential, commercial and industrial uses. What is now Central Park, is an
assemblage of several properties which, during this period was occupied by Mulberry and Caroline
Streets as well as industrial use properties conducting various activities. Activities with the potential to
result in impact to soil and groundwater quality at the site included:

> A closed landfill that received municipal and domestic waste (active prior to 1970);

> Acoal tar distillation and potential coal gasification plant (operated by Currie Products Limited

from the 1920s to 1979);
> Various scrap metal yards (operated approximately between the 1920s and 1980);

The City of Hamilton
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A metal plating company (operated between the 1920s to the 1970s);

An auto repair garage (operated during the 1940s);

An industrial rail spur;

Other miscellaneous manufacturing (Leather Carthage from the 1920s to the 1970s, and

Hamilton Cold Storage Ice Making and Ware Food Limited from the late 1800s to the 1960s);

> Former potential fuel oil underground storage tanks (USTs) and above-ground storage
tanks (ASTs); and,

> Infilling with soil material of unknown quality.

v v v

Several activities with potential to impact soil and groundwater quality were also identified on adjacent or
neighbouring properties (within 250 m of the site) including former and active gasoline and fuel oil USTs
and ASTs, a former polychlorinated biphenyl (PCB) storage facility, a former coal gasification plant,
various generators of hazardous wastes including an auto repair shop, a manufacturer of abrasive
products, an former elevator manufacturing company and a former asbestos packing company. These
activities are listed in detail in the Phase | ESA (SNC-Lavalin, 2018).

Potential contaminants of concern (COCs) that relate to both on and off-site potentially contaminating
activities include: metals, volatile organic compounds (VOCs), petroleum hydrocarbons (PHC) fractions
F1-F4, polycyclic aromatic hydrocarbons (PAHs), and PCBs.

No historical records were found for the site that predate 1850. According to the Map of the City in the
County of Wentworth Canada West (Marcus Smith Map) obtained from McMaster University library, one
building was already present in the southeast corner of the site in 1850-1851, which appears to be of
commercial or industrial use. As indicated above, the Bird’s Eye View map dated 1873 indicated the
block from Bay Street North to Caroline Street North and from Cannon Street West to Stuart Street was
predominantly a ravine except at the northwest corner of Mulberry Street and Bay Street North where
additional buildings of commercial or industrial uses are noted. Buildings are also noted on the west side
of Bay Street North. In the Bird’s Eye View map dated 1893, the ravine is partially filled but the site is still
vacant, with the exception of the single building noted above. No information was available with regard to
the source or quality of the fill material used to infill the ravine. From 1893 to the late 1970s, additional
infilling of the ravine occurred and the area developed into a mix of residential, commercial and industrial
property uses.

The Phase | included a review of all previous investigations conducted at or in the vicinity of the site to
date. A brief summary is provided below:

> MOE Memorandum (1993): documented a site clean-up by the City in the vicinity of former Currie
Products Ltd. in 1979. During the remediation, liquid and semi-solid waste including naphthalene, tar
residue and diesel fuel oil were disposed of off-site.

> City of Hamilton Public Works Memorandum (1994): indicated that impacted soil was encountered
during construction in preparation of a new play structure. The City retained Golder Associates Ltd.
to collect one sample from the excavation. Laboratory analysis identified exceedances of MECP
residential/parkland land use guidelines for arsenic, total petroleum hydrocarbons (TPH), benzene,
ethylbenzene, PAHs and oil and grease.

> Golder Associates Ltd., Environmental Testing (1994): advancement of seven boreholes in the
vicinity of the current playground equipment (in the northern portion of the site only) to depths from
1.8 m to 11.6 m below ground surface. The findings were as follows:

The City of Hamilton
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0 The upper limit of fill was encountered within 0.2 m of ground surface at each borehole
and ranged in thickness between 2.9 m and 11 m;
o Staining and deleterious materials, including black slag, brick, glass fragments, ash and
tar residue were observed in the fill;
o Free water was noted in four (4) boreholes, ranging from approximately 3.0 m to 4.5 m
below surface; and,
0 Exceedances of selected guideline criteria for one or more of ethylbenzene, xylenes,
PHC F3, and individual PAHs and metals were noted.
> Stantec Consulting, Environmental Review: Hamilton West Harbour Planning Area (2003): indicated
that the area around the Site was developed in the early 1800s. Bird’s Eye View maps of Hamilton
from 1876 and 1893 indicated the area to be an undeveloped gully or ravine. The 1964 insurance
plan identified Currie Products Ltd., a coal tar distillation plant, immediately south of Sheaffe Street,
activities at which may have impacted soil and groundwater quality. Stantec also referenced the
presence of a closed landfill (impacts from which are not known), containing municipal or domestic
waste, near Sheaffe Street and Bay Street North. Other potential environmental concerns identified
related to storage of PCBs; impacts from metals and other parameters from historical metal
operations; the storage, use and generation of paints, petroleum, aromatic solvents and other wastes
at the Central Services property; and several smaller industries that include metal working, packing
materials, heating and cooling equipment, paper goods, auto repair, scrap yard and materials
storage. The report stated that “asbestos was indicated at a former packing company in this section.
Any asbestos that may be present in the soil would represent an environmental concern”.
> Amec Limited, Phase | Environmental Site Assessment (2006): identified the presence of several
auto repairs and gasoline service stations within 150 m north of the Site.
> Jagger Hims Ltd., Phase | Environmental Site Assessment (2007): indicated that the area in the
vicinity of Central Park has been of residential and industrial use since prior to 1900. Notably, leather
tanning was conducted at a property west of Central Park on Hess Street from 1911 to the 1970s.
> AECOM Canada Ltd., Groundwater Sampling and Analysis (2009): groundwater sampling and
analysis conducted on the property located at 128 Barton Street West (approximately 150 m north of
the Site) identified soil and groundwater impacts in the southern and western parts of the property.
The groundwater sample collected from a monitoring well near the south property boundary
contained PHC Fraction F1 and F2 concentrations in excess of the selected MECP Table 2 Standard.
Note that MECP Table 2 (potable groundwater conditions) standards were used because there are no
standards prescribed for PHC fractions F1 to F4 in the MECP Table 3 Standards (non-potable
groundwater condition). Based on AECOM report and the subsequent Phase [l ESAs completed on
the property, metals concentrations above the MECP Table 3 Standards were detected in the fill
material (sand and gravel) and/or the native silty sand extending from the surface to an approximate
depth of 2.0 meters below ground surface (m bgs). PAH impacts were detected at depths between
3.7 mand 7.3 m bgs.
> MCR Phase | Environmental Site Assessment (2009): indicated that historical and current industrial
activities at 125 Barton Street West and surrounding properties (including the former coal tar
manufacturer located 50 m south of the Site) could pose an environmental concern. The on-site
activities mentioned in this report were similar to the ones identified by Stantec.
> Multiview Locaters EM31 Survey (2013): In response to MECP concerns regarding the possible
presence of a buried rail car in the northeast portion of the park ground penetrating radar (GPR)
survey using an EM31 meter was conducted by Multiview Locaters on behalf of Azimuth
Environmental Consulting Inc., at the Site in January 2013 that measured apparent and in-phase
conductivity of the soil. The findings identified several metallic buried objects, including one that had
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dimensions comparable to that of a rail car. No other information was available at the time to confirm
the presence of the rail car, or its contents.

> Azimuth Environmental Consulting Inc., Soil Investigation (2013): included advancement of seven
boreholes to a depth of approximately 2 m bgs, with the exception of borehole BH-3 which was
terminated due to auger refusal at 1.2 m bgs. In summary, the results of the investigation were as

follows:
0

o

(0]

The Site stratigraphy comprised a thin topsoil layer covering demolition debris of the
former industrial area;

Asphaltic residue and tar flecks were identified within the fill to the limit of the
investigation;

Exceedances of various MECP Table 3 standards were noted throughout the
investigated area for metals, PAHs, and PHC F2 and F3;

Results from a composite topsoil sample exceeded select MECP Table 3 Standards for
mercury and some PAHS;

Material identified as “free phase product” was reported in BH-3. Auger refusal was met
at a depth of 1.2 m bgs and a sample was not able to be collected. Black, wet to
saturated sands were also observed at shallow probe holes L-5-2, L-5-3 and L-5-4;
however, samples were not collected at these locations;

The results of the investigation program identified impacts within the upper 2 m of
overburden when compared to MECP Table 3 Standards. It should be noted that
exceedances were identified at each borehole advanced at the property at both near
surface (<1 m) and slightly deeper (1 m to 2 m) intervals. The investigation did not
delineate the extent of either lateral or vertical impacts;

Borehole BH-2 was advanced to a depth of 2 m bgs to investigate the presence of a
metallic anomaly. No further clarification of the anomaly resulted as the borehole did not
meet refusal, and the presence/absence of the rail car (identified by the MECP as
possibly being in this location) was unconfirmed; and,

Groundwater was not encountered during the investigation.

> SNC-Lavalin Inc., Supplemental Phase Il ESA (2018)

(0]

Field work activities were completed over a multi-year period, between September 2014,
and September 2016.

The work program consisted of drilling 22 boreholes (BH-101 to BH-117, and MW-201 to
MW-205) and completing 11 as monitoring wells (BH-101 to BH-104, BH-115, BH-116
and MW-201 to MW-205) and the excavation of two test pits.

Overburden material investigated at the site comprised predominantly silty sand, fill with
waste materials/debris (bricks, glass, wood, black slag, white ash, tar residue etc.)
underlain by silty sand, subsequently underlain by silty clay and clay with silt. Intermittent
black tar-like deposits were observed intermixed with debris within and in the vicinity of
test pit TP-1 at depths ranging from 1.7 to 2.0 m bgs. A viscous black, oily liquid was
observed on augers during the drilling of MW-204 at a depth of approximately 4.6 to 7.9
m below grade, and significant naphthalene odour was observed during drilling of MW -
202 at approximately 3 m below grade.

The test pit (TP-1) excavated to investigate a large magnetic anomaly confirmed the
presence of a large, concrete foundation with extensive reinforcing bars. During the
excavation of TP-2 shallow groundwater inflow made observation of soil conditions and
collection of samples challenging, preventing the identification of tar-like products or other
specific debris/contaminant sources.
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o Grain size analyses determined soil texture at the site to be predominantly coarse
textured; however, a fine textured sample was collected in silty sand fill found at depths
varying from 0 to 2 m bgs. Site soils were therefore classified as coarse textured since it
is inferred that at least 1/3 of the soil at the site, measured by volume, consists of soil that
is considered coarse. The site condition standards selected for use at the site
correspond to the stratified depth site condition standards for coarse textured soil and
residential/parkland/institutional land use in a non-potable groundwater condition
(i.e., Table 5: Stratified Depth Generic Site Condition Standards in a Non-Potable
Groundwater Condition; MOE, 2011a).

o Concentrations of one or more of benzene, ethylbenzene, xylenes, PHC F1, F2, F3,
PAHS (including acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene,
chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene,
1-methylnaphthalene, 2-methylnaphthalene, naphthalene, phenanthrene and pyrene)
and/or metals and inorganics (including antimony, arsenic, barium, hot water soluble
boron, cadmium, copper, lead, mercury, selenium, zinc and electrical conductivity)
exceeded the selected MECP Table 5 standards in one or more soil samples collected
from boreholes and test pits in surface and/or sub-surface soil. Concentrations of PCBs
satisfied the selected MECP Table 3 standards in all analysed soil samples.

o The inferred shallow groundwater direction is interpreted to be towards the north, with
local shallow groundwater flow in the northern portion of the site interpreted as being
influenced by a retaining wall that that is present along the north edge of the site between
the north edges of Sheaffe Street and Caroline Street North. The groundwater flow
direction inferred in the deeper screened wells was generally consistent with the shallow
flow direction, however, the measured depth to water in one well (MW-203) suggested a
southeastern component. As this was based on a single well on a single event, a
possible southeast flow direction should be further investigated and evaluated to confirm.

o NAPL was not detected by the interface probe during groundwater monitoring although
sheen was observed on water purged from monitoring well MW-104 during monitoring
well development. However, during one or more monitoring events, the water level was
above the screened interval of the monitoring well, which could preclude the
identification/capture of LNAPL, if present.

o Concentrations of one (1) or more of benzene, PHC F2, PHC F3, and PAHs
(acenaphthylene, anthracene, benzo(g,h,i)perylene and naphthalene) exceeded the
selected MECP Table 5 standards in groundwater samples collected from monitoring
wells MW-101, MW-104, MW-115 and MW-116. Concentrations of these parameters in
groundwater samples collected from deep monitoring wells MW-201 to MW-205 did not
exceed the applicable Table 5 standards (after some of these wells were redeveloped to
reduce sediment entrainment). Concentrations of metals and inorganic parameters and
PCBs, where analysed, were less than MECP Table 5 standards.

> Englobe Soils Materials Environment (Englobe), 2018 : Railway Street Reconstruction Geotechnical
Investigation :
o The Englobe project site included the majority of Railway Street, adjacent to Central park
as well as a portion along the northern extent of Railway Street, on site.
o0 In general, the subsurface stratigraphy contacted at the site comprised a pavement
structure overlying fill, and native deposits of sand and silt.
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(0]

Laboratory chemical analyses were performed on selected soil samples representing
material considered likely to be excavated or removed as part of the construction to assess
preliminary waste disposal requirements.

Antimony was detected at a concentration exceeding the Table 1 standards in soil sampled
within the northern portion of the project site (i.e. park area).

Toxicity Characteristic Leachate Procedure (TCLP) analysis of soil sampled from the
municipal road corridor reported assessed parameters that meet the Ontario Regulation
(O.Reg.) 347 Schedule 4 criteria. As such, the analyzed fill materials within the municipal
road corridor may be characterized as non-hazardous waste for disposal purposes.

> Englobe Soils Materials Environment (Englobe), 2018 : Caroline Street North Reconstruction
Geotechnical Investigation :

(0]

In general, the subsurface stratigraphy beneath roadway flexible pavement structure in
places, comprised fill and native deposits of sand and silt.

Stabilized groundwater was measured at Boreholes BH-09-17, BH-17-17 and BH-18-17 at
depths of 1.6, 3.7 and 2.6 m, respectively. As such, it is anticipated that proposed sewer
reconstruction excavations in future may have to extend 2 m or further into groundwater.
Soil was sampled from four boreholes advanced in Central Park for chemical analysis of
selected parameters in support of an on-going environmental risk assessment. One or
more PHCs, VOCs, PAHs, metals and inorganic parameters were detected at
concentrations exceeding the Table 3 standards in soil sampled from the central portion of
the project site (park area). One or more PHC, PAH, metals and inorganic parameters were
also detected above the MOECC (2011) Table 3 SCS in the northern and southern portions
of the project site (Caroline Street North corridor).

TCLP analysis of soil sampled from the park area showed that lead was reported at a
concentration exceeding the O.Reg. 347 Schedule 4 criteria. As such, the analyzed soil
within the park portion of the current work area may be considered as hazardous waste for
disposal purposes.
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3 Scope of Investigation

3.1 Overview of Site Investigation

The objectives of this work program was to further characterize the soil and groundwater conditions at the
site to prepare a baseline data set and Conceptual Site Model (CSM) to complete a human and
ecological risk assessment in order to develop risk management measures (RMM) to be implemented
during park redevelopment to mitigate identified risks.

The work program for the subsurface investigation included the following tasks:

> Clearing proposed subsurface investigation locations of underground utilities prior to field program;

> Drilling and soil sampling of 30 boreholes at various locations across the site identified in the attached
Sampling and Analysis Plan (SAP) matrix (Appendix B);

> Completing 17 of the boreholes as monitoring wells as identified in the SAP;

> Completing four of the boreholes as soil vapour probes at locations identified in the SAP;

> Collection of shallow surface soil samples in the vicinity of mature trees along the property perimeter
at locations identified in the SAP;

> Developing and purging newly installed monitoring wells prior to groundwater sampling;

> Completing one groundwater sampling round on new and existing monitoring wells;

> Monitoring all monitoring wells for depth to groundwater, presence or absence of light or dense non-
aqueous phase liquid (LNAPL or DNAPL), monitoring well headspace organic and combustible vapour
prior to sampling;

> Completing purging and leak testing on soil vapour probes prior to collection of field screening
parameters and samples.

> Collecting soil vapour samples using a Summa Canisters.

> Authorizing laboratory analysis of soil, soil vapour and groundwater samples

> Implementing Quality assurance and quality control (QA/QC) protocols including field duplicate
samples of all parameters.

> Compiling the field observations and analytical results.

3.2 Media Investigated

During the field investigation soil, soil vapour and groundwater samples were collected. No sediment or
surface water is present at the site and accordingly, they were not sampled.

3.2.1 Overview of the Field Investigation
3.2.1.1  Soil

The soil investigation conducted by SNC-Lavalin included the following activities:

> Drilling 30 boreholes;

> Collecting soil samples at various depths of concern from the boreholes, for laboratory analysis of one
or more of VOCs, PHC fractions F1 to F4, PAHs, O. Reg. 153 metals and inorganics, PCBs, FOC, pH
and grain size. The soil sampling program detailed in the sampling and analysis plan identified the
proposed number and depth of samples to be collected from each borehole; and,

> Collecting and submitting one composite representative soil sample for waste classification analysis.
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3.2.1.2 Groundwater

The groundwater investigation conducted by SNC-Lavalin included the following activities:

> Completing 17 of the 30 boreholes as monitoring wells;

> Monitoring headspace vapour readings, measured water levels, and inspecting the newly installed
monitoring wells for the presence or absence of light non-aqueous phase liquids (LNAPL); and,

> Well development and collection of groundwater samples from the 17 newly installed monitoring wells
for laboratory analyses of one or more of VOCs, PHC F1 to F4, PAHs, metals and inorganics and/or
PCBs

> Collection of groundwater samples from 15 existing monitoring wells.

3.2.1.3 Soil Vapour

The soil vapour investigation conducted by SNC-Lavalin included the following activities:

> Completing four of the 30 boreholes as soil vapour probes;
> Soil vapour probe development, leak testing and collection of soil vapour samples from the four newly
installed soil vapour probes for laboratory analyses of VOCs and naphthalene

In addition to the activities listed above, SNC-Lavalin also:

»  Completed geodetic elevation surveys of newly installed monitoring wells, and update existing borehole
and monitoring well elevations according to geodetic survey;

> Implemented a Quality Assurance and Quality Control (QA/QC program); and,

> Disposed of wastes generated during the investigation (purge water and fluids from equipment
cleaning).

3.3 Phase | Conceptual Site Model

A CSM was originally developed for the site as part of the Phase | ESA and is described in the following
paragraphs, including the identified Areas of Potential Environmental Concern (APECs) and Potentially
Contaminating Activities (PCAs) as shown on Figures 3 and 4.

The topography in the site represents the features consistent with a partially filled ravine, western portion
of the site slopes to the east and the eastern portion of the site slopes to the west and overall the site has
a gradient towards the north, towards Lake Ontario, located approximately 600 m north of the site. Based
on available data, the general direction of shallow groundwater flow is north towards Lake Ontario. The
regional overburden geology, as interpreted by Map 2556 (Barnett et. al, 1991) and Map 2544 (OGS,
1991), comprises predominantly sand, gravelly sand and gravel, underlain by shale, limestone, dolostone
or siltstone bedrock.

The site is serviced with water from a municipal drinking-water system derived from Lake Ontario. The
on-site subsurface utilities included water, electrical, storm/sanitary sewer. In addition, underground
electrical lines are present which travel to a large transformer in the southern portion of the site. Shallow
groundwater flow and contaminant transport may be influenced by the presence of subsurface utility
corridors and/or fill materials.

APECs and associated potential COCs identified by the Phase | ESA are included in the following table.
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Location of
Potential
APEC

Environmental
Concern on the
Phase | Property

APEC . .
#1 Entire site
Northern portion
APEC of site (in vicinity

#2 of former
Caroline Street)

Northern portion
of the site
(Currie
Products,
historically
located to the
east of former
Caroline Street
and south of
former Sheafe
Street)

Northern portion
of the site
(Currie

Products,
historically
located at the
southeast corner
of Caroline and
Sheafe)

Central portion
of the site
(United Gas and
Fuel Company,
historically
located at the
southeast corner
of Caroline and
Mulberry)

APEC
#3

APEC
#4

APEC
#5

Location
of PCA
(on-site or
off-site)

Potential
Contaminating
Activity

30 — Importation

of Fill of O
Unknown Quality

46 — Rail Yards, Onsite
Tracks and Spurs

9 — Coal _
Gasification On-site
5 — Asphalt and

Bitumen On-site
Manufacturing

9 — Coal _
Gasification On-site

Contaminants
of Potential
Concern

Metals, VOCs,
PAHSs, and
PHCs

Metals, VOCs,
PAHs, and
PHCs

Metals, VOCs,
PAHs, PHCs

Metals, VOCs,
PAHs, PHCs

Metals, VOCs,
PAHs, PHCs

Media
Potentially
Impacted
(groundwater,
soil and/or
sediment)

Soil and
groundwater

Soil and
groundwater

Soil and
groundwater

Soil and
groundwater

Soil and
groundwater
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Media
Potentially
Impacted
(groundwater,
soil and/or
sediment)

Location of

Potential Location

of PCA
(on-site or
off-site)

Contaminants
of Potential
Concern

Potential
Contaminating
Activity

Environmental
Concern on the
Phase | Property

Western portion
of the site (metal

APEC
#6

APEC
#7

APEC
#8

APEC
#9

plating facility,
historically
located at the
southwest
corner of
Caroline and
Harriet)
Northwestern
portion of the
site (historical
junk yard
identified near
the northwest
corner of
Caroline and
Harriet)

Southwestern
portion of the
site (historical
junk yard
identified near
the southwest
corner of
Caroline and
Mill)

Southern portion

of the site
(historical junk
yards identified

at the northeast

corner of
Caroline and
Cannon)

34 — Metal
Fabrication

49 - Salvage
Yard, including
automobile
wrecking

49 - Salvage
Yard, including
automobile
wrecking

49 - Salvage
Yard, including
automobile
wrecking

On-site

On-site

On-site

On-site

Metals, VOCs,
PAHSs, and
PHCs

Metals, VOCs,
PAHs, PHCs,
and PCBs

Metals, VOCs,
PAHSs, PHCs,
and PCBs

Metals, VOCs,
PAHs, PHCs,
and PCBs

Soil and
groundwater

Soil and
groundwater

Soil and
groundwater

Soil and
groundwater
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Media
Potentially
Impacted
(groundwater,
soil and/or

Location of
Potential
Environmental
Concern on the

Location
of PCA

Contaminants
of Potential
Concern

Potential
Contaminating

Activity (on-site or

off-site)

APEC
#10

APEC
#11

APEC
#12

APEC
#13

APEC
#14

Phase | Property

Central portion
of the site
(historical junk
yard identified at
the southwest
corner of
Railway and
Mulberry)

Eastern portion
of the site
(historical
garage/truck
maintenance
facility located in
to the east of the
existing tennis
courts)

Eastern portion
of the site
(landfill
reportedly
present to the
south of the
existing EMS
Building)

Southern portion
of the site
(Crescent Qil,
historically
located at the
southeast corner
of Mulberry and
Caroline)
Northern portion
of the site
(potential
presence of a
buried rail car)

49 - Salvage
Yard, including
automobile
wrecking

27 - Garages and
Maintenance and
Repair of
Railcars, Marine
Vehicles and
Aviation Vehicles

58 — Waste
Disposal and
Waste
Management

28 — Gasoline
and Associated
Products Storage
in Fixed Tanks

N/A

On-site

On-site

On-site

On-site

On-site

Metals, VOCs,
PAHs, PHCs,
and PCBs

Metals, VOCs,
PAHs and
PHCs,

Metals, VOCs,
PAHs, PHCs,
and PCBs

Metals, VOCs,
PAHs and
PHCs,

Metals, VOCs,
PAHs, PHCs

sediment)

Soil and
groundwater

Soil and
groundwater

Soil and
groundwater

Soil and
groundwater

Soil and
groundwater
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Media
Potentially
Impacted
(groundwater,
soil and/or

Location of
Potential
Environmental
Concern on the
Phase | Property

Location
of PCA
(on-site or
off-site)

Contaminants
of Potential
Concern

Potential
Contaminating
Activity

APEC

Southern portion
of the site
(Crescent Ol
currently located

28 — Gasoline
and Associated
Products Storage
in Fixed Tanks
(Crescent Qil
currently located
at 136 Cannon
Street W, and
suspected UST

sediment)

APEC at 136 Cannon at residence Off-site Metals, VOCs, Soil and
#15  Street West and located at 31 PAHs, PHCs groundwater
suspected UST  Railway)
at residence 34 — Metal
located at 31 Fabrication
Railway) (Boman Bronze
Co Moulding
historically
located at 26
Railway)
9 — Coal
Eastern portion ggaﬁcg tion
of the site (Coal (historically
gasification located at 160
S Bay Street North
historically
located at and 100 .
APEC 160 Bay Mulberry), and 28 Off-site Metals, VOCs, Soil and
#16 - Gasoline and PAHs, PHCs groundwater

Street N and
100 Mulberry,

Associated
Products Storage

and 25000L 1O
’ in Fixed Tanks

UST at 160 Bay

Street N (25,000 L fuel

UST at 160 Bay
Street N)
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Location of
Potential
APEC

Environmental
Concern on the
Phase | Property

Northern portion
of the site

(125 Barton
historically
occupied by
Hamilton Bridge
and Tank Co
Ltd, materials
and
transformers,
and subsequent
PCB storage
site)

APEC
#17

Location
of PCA
(on-site or
off-site)

Contaminants
of Potential
Concern

Potential
Contaminating
Activity

55 - Transformer
Manufacturing,
Processing and
Use (located at

125 Barton,

historically Votale. VOCs

I(zlciacmui?tlgrcwI It3))r/idge Off-site PHCs, PAHs
and PCBs.

and Tank Co Ltd
(materials and
transformers).
Subsequently
utilized as a PCB
storage site.

Media
Potentially
Impacted
(groundwater,
soil and/or
sediment)

Soil and
groundwater
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4 INVESTIGATION METHOD

4.1 General

A site specific health and safety program was implemented by SNC-Lavalin throughout the work program.

The Phase Il ESA program was completed by SNC-Lavalin field staff using field and laboratory analysis
protocols based on O. Reg. 153/04 and POPs described in the SNC-Lavalin Field Work Guidance
Manual.

Utilities in the work area were cleared by various public utility companies at the request of SNC Lavalin.
In addition, OnSite Locates (OnSite) of Newmarket, Ontario, a private utility locating company, was
retained by SNC-Lavalin to mark and clear all private utilities and to confirm the locations of public
utilities. Drilling locations were finalized based on the location of infrastructure and utilities.

4.2 Drilling

Landshark Drilling (Landshark) of Burford, Ontario was retained by SNC-Lavalin to drill 30 boreholes
(BH 18-01 to BH 18-30) at the site between August 28, 2018 and September 17, 2018, under the
supervision of SNC-Lavalin staff. Drilling was conducted using a two drilling rigs, a track-mounted B-57
and a truck mounted B-57 drill rig, each equipped with hollow stem augers and split spoon samplers.
Depth of boreholes ranged between 1.5 m bgs to 17.4 m bgs.

Borehole and monitoring well locations are shown in Figure 5. Borehole logs are provided in Appendix B.

Soil samples were collected during drilling using 5.1 cm O.D., 61 cm long split spoon samplers that were
advanced ahead of the augers. The sequence of drilling was planned to assess areas that were
suspected to be less impacted first, and proceeding to the areas suspected of having greater impacts.
Sampling equipment was decontaminated between successive samples and drilling locations with a
detergent (Liquinox) and water. For visibly impacted soil sampling locations, augers were washed using
high pressure water following drilling activities within a large tub. Water used to decontaminate the
augers was contained in 205 L drums along with purged groundwater for off-site disposal in accordance
with O. Reg. 347.

4.2.1 Subsurface Soil Sampling

> Potential COCs - A minimum of two (2) soil samples from each borehole location were submitted for
laboratory analysis of VOCs, PHC F1 to F4, PAHs, PCBs and metals/inorganics. Samples were
selected to identify worst case soil conditions (i.e. highest OVM readings, staining, etc.) and to vertically
delineate potential impacts, where possible.

> Waste Classification - One (1) composite sample (TCLP-1) from the worst case soil conditions was
submitted for waste classification including toxicity characteristic leaching procedure (TCLP)
inorganics, TCLP benzene, TCLP benzo(a)pyrene, TCLP PCBs, bulk PCBs and ignitability.

>  Grain Size — Four representative soil samples were submitted for grain size analysis.

> Sampling points: Sample locations are described in the SAP attached as Appendix B.
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4.2.2 Field Screening Measurements:

Soil samples used for field logging/screening were placed in sealable plastic bags and logged in the field
for soil type, moisture content, colour, structure, texture and visual evidence of impact. Maximum
headspace vapour readings in the sample bags were measured using a RKI Eagle 2 organic vapour
meter (OVM) set to record combustible vapour operated in methane elimination mode and
photoionization detector (PID) to record volatile organic vapour. The OVM and PID were calibrated by
the supplier (Maxim Environmental of Mississauga).

Field screening with the OVM was used to qualitatively identify potential “worst case” samples for
laboratory submission for identifying the potential presence of contaminants with relatively elevated
vapour readings (e.g. VOCs/F1 PHC). Non-volatile parameters (e.g. heavy metals and some heavy
organic compounds) cannot be screened using this approach. In addition to field screening with the
OVM, potential worst case sample selection was based on visible observation of the sample (staining),
site geology/hydrogeology and knowledge of contaminant behaviour.

4.2.3 Shallow Soil Sampling:

> Surficial soil samples were collected from near surface depth at 18 locations along the periphery of the
Site.

> Surficial soil samples were collected using a handheld trowel or spade from depths between 0.0 m to
0.2 m bgs and analyzed for metals and select inorganics.

> Surficial soil samples were selected to represent surficial soil quality in the vicinity of the property
boundary and nearby mature trees, to develop information that may be used during mitigation measure
design and implementation. Specifically it was intended that this data would allow a determination as
to whether it may be possible to retain existing trees and taper a surface soil cap in the event that this
is the recommended mitigation method.

4.3 Groundwater

The groundwater SAP included the following:

>  Instrumenting selected boreholes as monitoring wells;

> The groundwater monitoring well locations were selected to target suspected worst case groundwater
conditions by installing monitoring wells screened in known areas of soil impact;

> Instrumenting monitoring wells with screened intervals of 3.1 m in length;

> Monitoring the depth to water on at least one occasion following installation; and,

> Collecting groundwater samples from each well on at least one occasion and submitting samples for
all PCOC identified for the APEC in which the well was installed.

4.3.1 Monitoring Well Installation and Development

Nineteen boreholes BH18-01 to BH18-05, BH18-07 to BH18-09, BH18-14, BH18-16, BH18-17 and BH18-
23 to BH18-30 were instrumented with monitoring wells and were designated as monitoring wells, MW 18-
01 to MW 18-05, MW 18-07 to MW 18-09, MW 18-14, MW 18-16, MW 18-17 and MW 18-23 to MW 18-30
respectively. The monitoring wells were installed to investigate hydrogeological conditions and to allow
groundwater monitoring and sampling.

Due to the significant variations in surface elevation across the site, the monitoring well screens were
installed at varying depths ranging between 2.0 m to 17.25 m bgs. The screened intervals were
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referenced to geodetic elevations ranging between 91.65 m asl to 76.09 m asl. The monitoring wells were
constructed of 51 mm PVC screens and risers. A clean silica sand pack was placed around each screen
and isolated with bentonite to slightly below grade. The wells were completed with flush mount protective
steel casings set in concrete and lockable j-plugs. Monitoring well locations are shown in Figure 5 and
monitoring well construction details are presented in the borehole logs (Appendix C).

In accordance with O. Reg. 903, as amended, monitoring wells completed as part of this investigation
were registered as a cluster under MECP. Copies of the well records are provided in Appendix C.

The monitoring wells were equipped with dedicated sampling equipment including low density
polyethylene (LDPE) tubing and inertial foot valves.

To minimize the potential for cross-contamination during well installation, well supplies (including, screen,
riser and dedicated LDPE tubing) were removed from protective packaging only immediately prior to use
and were handled by workers wearing a new pair of disposable nitrile gloves per well, avoiding contact
with potentially contaminating materials.

Following installation, monitoring wells were developed by purging approximately three borehole volumes
of water (calculated as the volume of standing water in well riser plus the volume of water in the sand
pack surrounding the well screen) or three times dry. To assess the effectiveness of well development
during purging, pH, conductivity and temperature readings were measured using a Hanna Instruments Hl
991300 meter calibrated by Maxim Environmental and Safety Inc. (Maxim) prior to each monitoring and
sampling event. Purging was considered complete when field parameter readings stabilized (within 10%)
and, if possible, when purged water was visibly clear of sediment/turbidity. The date of the well
development, the time, the purged groundwater volume and the field parameter measurements were
recorded in the field log.

4.3.2 Hydraulic Conductivity Testing

Hydraulic conductivity testing was carried out on four newly installed monitoring wells (MW 18-02,
MW18-04, MW18-14 and MW 18-16) following monitoring well development on September 12
and 13, 2018.

Each hydraulic conductivity test was carried out by establishing a static water level measurement followed
by a semi-instantaneous removal of a slug of groundwater from the monitoring well to induce a
groundwater level drawdown. The maximum water level displacement was recorded and the water level
response was measured in the monitoring well at timed intervals until approximately 80% of the
drawdown had recovered. The measurements were recorded and analysed to estimate the aquifer
hydraulic conductivity.

4.3.3 Field Measurement of Water Quality Parameters

Monitoring of the newly installed wells was conducted following installation. Both pre-existing and newly
installed monitoring wells had depth to groundwater level and depth to the base of the well measurements
obtained from the top of the riser. The presence or absence of free phase product floating and/or
accumulating at the base of the well was assessed, and headspace vapour readings from the riser were
obtained. This work was completed between September 7 to 13, 2018 and from September 24 to 28,
2018. Several attempts were made to locate MW-204 referencing site landmarks and features as well as
use of a magnetic pin finder, however, this monitoring well could not be located in the field and is
considered destroyed.
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Depth to groundwater and/or free phase NAPL were measured relative to the top of riser pipe using a
Heron Instrument H, QOil Interface meter. Prior to use in each well, the interface probe was
decontaminated using Liquinox and rinsed with distilled water to minimize the potential for
cross-contamination.

Headspace vapour readings in each monitoring well were measured with either Gastech 1238ME OVM or
RKI Eagle 2 operated in methane elimination mode upon the removal of the well cap.

4.3.4 Groundwater Sampling

Existing and newly installed monitoring wells were sampled between September 7 to 28, 2018 using new,
dedicated, low density polyethylene tubing (LDPE) and silicone tubing connected to a peristaltic pump,
and for select, deeper monitoring wells LDPE tubing connected to a bladder pump. To prevent loss of
volatiles during sampling, at monitoring wells where a peristaltic pump was used VOC and PAH samples
were collected with disposable, single use LDPE and inertial foot valves using the “straw” method. The
low flow sampling methodology was utilized to limit the potential for sediment entrainment into samples,
to allow for minimal disturbance in the water column and to minimize the volume of purged water
requiring disposal.

Groundwater samples were collected from all monitoring wells, except MW-204, and submitted for
laboratory analyses of VOCs, PHC F1 to F4, PAHs, metals/inorganics and PCBs according to the SAP
indicated in Appendix B.

Samples were collected in pre-labelled, laboratory supplied sampling containers that were pre-charged
with laboratory supplied preservatives. Samples submitted for metals analysis were field filtered using in-
line filters. Following sample collection, samples were stored in ice filled coolers pending shipment to the
laboratory under full chain of custody procedures.

Field investigations were carried out in general accordance with O. Reg. 153/04, as amended, preferred
operating procedures (POPs) described in the SNC Lavalin Field Work Guidance Manual and a quality
assurance and quality control (QA/QC) program.

4.4 Soil Vapour

To assess potential soil vapour risk to adjacent properties, soil vapor probes were installed in boreholes
BH18-19 to BH18-23 along the property boundary at three locations (SVP18-01 to SV18-03) and at one
suspected worst case location (SVP18-04) in the vicinity of known soil and groundwater impacts, and
suspected trace product.

4.41 Soil Vapour Probe Construction

The soil vapour probes were installed by Landshark under SNC-Lavalin supervision. The probes were
constructed of 0.152 m long, 12.7 mm O.D. AMS vapour implants with 0.15 mm slotted mesh screen

attached to 6.4 mm O.D. (4.8 mm |.D.) Teflon® tubing and Swagelok® fittings at the top of tubing. A sand
filter pack was placed around the screened interval, extending slightly above it. A hydrated granular
bentonite seal was placed above the sand pack (in several lifts of bentonite hydrated with distilled water)
to approximately 0.3 m below surface. Soil vapour probes were finished at grade with 0.15 m diameter
flush-mounted protective casings set in concrete. Soil vapour probe installation details are provided in
Appendix C.
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4.4.2 Soil Vapour Probe Depth and Location Rationale

Soil vapour probes SVP18-01 to SVP18-04 were completed at a depth approximately 1.5 m bgs. Soil
vapour probes SVP18-01 and SVP18-02 were installed in sand and gravel fill while SVP18-03 and
SVP18-04 were installed in sand fill. At these depths, the top of the probe screens are anticipated to be
situated no more than 0.5 m above the capillary fringe based on the nearby seasonal high water levels
identified in the table below. A capillary fringe thickness can extend as much as 1.9 m above the water
table in silty clay soil (MOE, 2011b); however, given that site soils are comprised of silty clay fill, sand fill
and sand and gravel fill, and were specifically noted to be installed in more granular material, the capillary
fringe thickness was assumed to be similar to that of MECP generic medium to fine textured soil with a
thickness of approximately 0.4 m. The rationale for the selection of soil vapour probe locations and
depths are provided in the table below.

Soil Vapour Rationale for Location Contaminants Depth of High Water
Probe of Concern? Probes? Level®
Locations (m bgs) (m bgs)
SVP18-01 Near PHC F2, benzene and PHC F2, 1.5 24
naphthalene impacts in soil benzene,

and groundwater, at property naphthalene
boundary in vicinity of
residential properties

SVP18-02 Near PHC F2, volatiles and PHC F2, 1.5 3.1
naphthalene impacts in soil benzene,
and groundwater, at property naphthalene
boundary in vicinity of
residential properties

SVP18-03 Near VOC exceedance in trichloroethylene 1.5 5.8
groundwater at property
boundary in vicinity of
residential properties

SVP18-04 Near expected worst case PHCs, benzene, 1.5 2.3
PHC and PAH impact PAHs

" Volatile contaminants of concern identified in subsurface soil and/or groundwater at concentrations
exceeding risk-based values for indoor air pathway (based on MECP Table 5 component values).

2 Depth of soil vapour probe is indicated as depth from soil surface to the bottom of the probe screening
interval.

3 Based on minimum depth to water measured in September 2018 at nearby monitoring wells.

Soil vapour probes SVP18-01, SVP18-02 and SVP18-04 provide data representative of “deep probes”
since they are situated in close proximity the water table. SVP18-03 is considered an intermediate probe,
representative of soil vapour conditions between nearby building foundations and contaminant source.
Deep probes are considered least affected by biodegradation or attenuation and as such should
represent the highest concentrations of soil vapour. Vapour concentrations from deep probes are used to
assess potential vapour intrusion risk for existing buildings and future development scenarios (with
potential new buildings). Intermediate depth (midway between a potential receptor foundation and the
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source zone) vapour probes are used to assess vapour intrusion risk to existing buildings. If vapour
concentrations from deep probes are below target levels, the vapour to indoor pathway is likely not
significant (MOE, 2010).

Municipal water and sewer ultilities transect the site and SVP18-01, situated in the northern part of the
Site, representative of the area of lowest elevation, where these utilities exit the site boundary. It is
understood that park redevelopment will include removal and replacement of selected utilities. The
proposed replacement of utilities will be included consideration of the results of this soil vapour program.

The distribution and location of soil vapour probes is considered sufficient to address potential vapour
associated risks due to off-gassing from contamination present in the subsurface soil (>1.5 m bgs) and in
groundwater plumes. The data from these probes have been assessed for potential exceedances of
risk-based values for the indoor air pathway (based on MECP Table 5 component values). In particular,
to account for expected worst case conditions, SVP18-04 was located near several representative
boreholes or monitoring wells with observed black staining and/or elevated soil and groundwater
concentrations of the site’s COCs.

4.4.3 Soil Vapour Probe Development

In preparation for development, the static pressure between each soil vapour probe and ambient air was
monitored with a digital manometer to determine if there were geologic barriers to soil gas flow. A shut-in
test was completed to ensure there were no leaks present in the sampling equipment train. The sampling
train connects the testing equipment to the soil vapour probes and consists of a series of stainless steel

pipes with Swagelok® fittings that was connected to the soil vapour probe tubing via a John Guest ®
QuickConnect shut-off valve.

The shut-in test was conducted on the sampling train by isolating the sampling train from the vapour
probe and then applying a significant vacuum (-100 in H20) using the sampling pump (operating at
pre-calibrated flow rate of 200 mL/min). The pressure was monitored in the sampling train for a period of
approximately five to ten minutes. During that time, if a significant drop in pressure was observed, a leak
was assumed, connections were re-checked and the test was repeated. Shut-in tests were conducted
prior to probe development and sampling.

Following completion of the shut in test, soil vapour probes were developed on October 22, 2018 by

removing three probe volumes of air (calculated as the sand pack, probe and tubing volumes). A Gilian®
GilAir 3 sampling pump, operated at flow rates of 140 mL/min to 200 mL/min, was used to develop the
soil vapour probes.

4.4.4 Soil Vapour Probe Sampling

Following development of the soil vapour probes, sampling was also completed on October 22, 2018.

To confirm the absence of leaks, the static pressure and shut-in tests (described above) were repeated.
Helium tracer tests were also conducted during sampling to identify potential leaks in the sampling train.
For the helium tracer tests, a polyethylene container (shroud) was used to cover the entire sampling train
and was filled with research grade helium. The concentration of helium gas in the shroud was
monitored/adjusted during sampling to ensure that a consistent helium concentration of at least 10%
volume/volume (v/v) was maintained.

In preparation for sampling, soil vapour probes were again purged of three screen volumes of air
(calculated as the probe and tubing volumes). During this purging, the vapours were collected in a
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Tedlar® bag and screened for the presence of helium using an MGD-2002 multi-gas leak detector. A
helium concentration of less than 1% in the collected samples is considered acceptable. If unacceptable
leaks were identified, the source of leak was identified and sealed prior to sampling.

Once leak testing was accepted, soil vapour samples were collected at flow-rates of 200 mL/min in
laboratory-supplied 6 L Summa™ canisters. The Summa™ canisters were connected to the soil vapour

probes using laboratory-supplied Teflon® tubing and flow controllers within the helium filled shroud
described above. Soil vapour samples were submitted to Maxxam Analytics Inc. (Maxxam) for Method
TO-15 analysis of VOCs and naphthalene.

4.5 Analytical Testing

Laboratory analyses of soil and groundwater samples were completed by ALS Environmental, ALS
Canada Ltd. (ALS) of Waterloo, Ontario. ALS is accredited by the Canadian Association for Laboratory
Accreditation Inc. (CALA) and by the Standards Council of Canada (SCC).

Soil vapour analysis was completed by Maxxam Analytics Inc. (Maxxam) of Mississauga, Ontario.
Maxxam is also accredited by CALA and by the SCC.

4.6 Residue Management Procedures

Drill cutting soil generated during investigation activities was placed and stored in 20, 205 L steel drums
at the site. The soil based investigation derived waste will be managed during the proposed site
redevelopment activities in accordance with O. Reg. 347.

Liquid collected during equipment cleaning and purged groundwater generated during well development
and sampling were placed/stored in 20, 205 L plastic drums at the site for off-site disposal in accordance
with O. Reg. 347. At the time of preparing this report, waste pickup of these drums had not been
completed.

4.7 Geodetic and Elevation Surveying

J.D. Barnes of Milton, Ontario was retained to survey locations and elevations of newly installed
monitoring wells. The survey was completed on October 22, 2018.

On November 6, 2018, SNC-Lavalin carried out an elevation survey of the existing monitoring wells’
benchmark elevation, relative to the geodetic survey completed by J.D. Barnes on October 22, 2018.
This data was used to update pre-existing monitoring well and borehole elevations to the geodetic
benchmark.

Due to movement and stockpiling of soil at the site as part of redevelopment works, MW 18-08 and
MW 18-09 were not accessible for survey. The location and elevations for these wells is considered
approximate and is referenced from a 1 m contour interval topographic map of the Site.

The City of Hamilton
655184
November 28, 2018 © SNC-Lavalin Inc. 2018. All Rights Reserved. Confidential. 22



CENTRAL PARK - 171 BAY STREET NORTH, HAMILTON, ONTARIO

4.8 Quality Assurance and Quality Control Measures

A QA/QC program was implemented to minimize and quantify impacts introduced during sample
collection, handling, shipping and analysis. As part of the QA/QC program, sampling protocols included
minimizing sample handling; submitting field QA/QC samples; using dedicated sampling equipment; using
sample specific identification and labelling procedures; and using chain of custody records.

4.8.1 Sample Containers, Preservation, Labelling and Handling

Soil samples submitted for laboratory analysis were collected in the field using laboratory supplied
sampling containers following protocols designed to minimize the loss of volatile constituents.

Soil samples collected for analysis of VOCs and/or PHC F1 were placed directly into 40 mL vials
equipped with Teflon-lined septum caps containing pre-weighed methanol. Soil samples for the
remaining parameters (PHC F2 to F4, metals and inorganics, PAHs and/or pH) were collected and placed
directly into 60 mL, 120 mL and/or 250 mL wide mouthed amber glass jars with Teflon-lined lids. These
jars were packed so that zero headspace remained. Soil sample jars were placed in coolers and packed
with ice and were shipped to ALS by courier or delivered to the lab by SNC-Lavalin personnel. Sail
samples for grain size analysis were provided to ALS in 250 mL amber glass jars.

Groundwater samples submitted for laboratory analysis were also collected in laboratory supplied
sampling containers following protocols designed to minimize the loss of volatile constituents.

A consistent approach to assigning sample IDs was applied to ensure proper identification of each
sample and maintain continuity between multiple series of site investigations. The approach for soil
sample labelling was to use a three component sample name:

> Sample prefix (i.e. BH, SS);

> Location number (i.e. BH18-01); and,

> Sequential sample number (i.e. BH18-01-2) with the sample closest to the ground surface labelled with
the suffix -1, and each subsequent sample being increased by 1.

For groundwater labelling, a two component sample number was used (i.e. MW18-01). All water samples
collected from the same location, over a period of time, typically have the same sample prefix and
location number, with the sampling date used to differentiate between samples.

During the field work, a permanent waterproof marker was used to label the sample containers. A
marker, which is free of toluene (i.e. Staedtler Lumocolor permanent marker) was used on the sample
containers. Following collection, samples were placed directly into laboratory containers (with or without
preservatives depending on analytical suites) and packed into coolers with ice. The requested chemical
analyses for the samples were documented in the chain of custody that was placed in the cooler. Prior to
shipment, signed and dated custody seals were affixed to the coolers. The coolers were then delivered to
the laboratory by courier or SNC-Lavalin personnel.

4.8.2 Sample Equipment Cleaning Procedure

The non-dedicated field soil sampling equipment (e.g. hand tools, split spoon) was brushed to remove
loose soil and cleaned with detergent (Liquinox) and distilled water between samples to minimize the
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potential for cross-contamination. Dedicated disposable nitrile gloves were changed between each

sample.

For visibly impacted soil sampling locations, augers were washed using high pressure water following
drilling activities within a large tub. Water used to decontaminate the augers was contained in a 205 L

drum along with purged groundwater for off-site disposal in accordance with O. Reg. 347.

The interface probe used to collect water level measurements was washed using detergent (Liquinox)

and rinsed with distilled water between monitoring wells to minimize the potential for cross-contamination.

4.8.3 Field and Laboratory QA/QC Samples
QA/QC samples collected during fieldwork included:
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Metals and Select Organics

PCBs

PHCs and BTEX

BH18 03-33
BH18 06-55
BH18 08 111
BH18-13-44
BH18-17-111
BH18 18 122A
BH18 100 1/2
BH18-30-1/22
BH18 29 22
BH18-30-33
BH18-03-22
BH18-03-77
BH18-05-55
BH18-08-100
BH18 14 77
BH18-17-111

BH18-18-122A

BH18-03-3
BH18-06-5
BH18-08-11
BH18-13-4
BH18-17-11
BH18 18-12A
BH18-10-1/2
BH18-30-1/2
BH18-29-2
BH18-30-3
BH18-03-2
BH18-03-7
BH18-05-5
BH18-08-10
BH18-14-7
BH18-17-11

BH18-18-12A
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BH18 26 188 BH18-26-18
BH18-29-33 BH18-29-3
BH18-30-55 BH18-30-5
BH18-03-77 BH18-03-7
BH18-05-55 BH18-05-5
; BH18 08 100 BH18-08-10
§ BH18-17-111 BH18-17-11
BH18-18-122A BH18-18-12A
BH18 30 55 BH18-30-5
BH18-03-211 BH18-03-21
BH18-05-55 BH18-05-5
BH18-08-100 BH18-08-10
BH18 14 77 BH18 14-7
é’ BH18-17-111 BH18-17-11
B BH18-18-122A BH18-18-12A
BH18 27 66 BH18-27-6
BH18-29-44 BH18-29-4
BH18-30-66 BH18-30-6
VOCs SVP18-03 SVP18-DUP

naphthalene

Both ALS and Maxxam implement internal QA/QC programs that include preparation and analysis of
appropriate control samples, including laboratory blank, spiked blank, laboratory duplicate and matrix
spike samples. Results of laboratory QA/QC samples are reviewed and compared to accepted limits for
precision, accuracy and completeness. No issues with QA/QC violations were reported by the analytical
laboratory.
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4.8.4 Data Review and Validation

Sampling data generated for this project was reviewed and verified by SNC-Lavalin personnel to ensure
that data conforms to and satisfies project objectives. Data verification includes ensuring that calibration
of field instruments was satisfactory and field blank and field duplicates meet acceptable criteria. The
data validation and reporting process for the laboratory data involves ensuring that the holding times,
precision, accuracy, laboratory blanks, and detection limits are within acceptance criteria. Where
significant variances are identified, the final report is reviewed to determine if the overall project objectives
are met and/or if additional investigations are required and corrective actions are initiated as required.
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5 Review and Evaluation

5.1 Geology

Borehole logs are provided in Appendix C. The regional overburden geology, as interpreted by Map 2556
(Barnett et. al, 1991) and Map 2544 (OGS, 1991), comprises predominantly sand, gravelly sand and
gravel, underlain by shale, limestone, dolostone or siltstone bedrock. Bedrock was not encountered
during this investigation.

Based on observations during the drilling program, the overburden material investigated at the site is
comprised predominantly of fill, consisting of silty sand interspersed with waste materials and debris
including brick debris, asphalt fragments, glass, wood, black aggregate, ash and tar like residue. The fill
was typically underlain by a native silty sand which is subsequently underlain by silty clay. These
observations were consistent with previous investigations at the site. The thickness of individual
stratigraphic units varied significantly across the site, as shown in borehole logs. In general, mixed fill
(typically gravelly, sand or silty sand mixed with various types of debris as described above) was
encountered to depths ranging from near surface to 11.4 m bgs (BH18-20 and BH18-01, respectively).
The maximum depth of investigations (17.4 m bgs) did not fully penetrate the silty clay unit.

5.2 Groundwater Elevations, Hydraulic Gradient and Flow
Directions

The depth to groundwater measurements were used to develop groundwater elevation contours for the
site, which are presented on Figures 6 and 7. Although no apparent confining stratigraphic layers are
present, the difference in hydraulic conductivities between in the predominantly coarse textured fill
material and the underlying finer textured native soil results in some variation in the groundwater
elevations and flow paths.

The monitoring wells screened between 79.14 m and 71.21 m asl (deep monitoring wells) had an average
hydraulic gradient of 0.014 m/m, with an inferred groundwater flow direction towards the north. The
monitoring wells with screened intervals between 91.65 m to 79.33 m asl (shallow monitoring wells) had
an average hydraulic gradient of 0.03 m/m with an inferred groundwater flow direction towards the
northwest and north.

The hydraulic gradients and groundwater flow directions reported here are generally consistent with the
results from previous investigations.

Vertical hydraulic gradients cannot be calculated, as nested wells were not installed as part of the Phase
Il investigation, however a general review of the water level contour maps indicates that in the southern
portion of the site, there may be some component of downward flow into the native soils, while at the
northern limit of the site, there is no pronounced vertical gradient present.

5.3 Hydraulic Conductivity Testing

Hydraulic conductivity testing was carried out at four of the newly installed monitoring wells (MW 18-02,
MW 18-04, MW 18-14 and MW 18-16) following monitoring well development on September 12 and 13,
2018. The hydraulic conductivity test analysis reports are included in Appendix D.

The City of Hamilton
655184
November 28, 2018 © SNC-Lavalin Inc. 2018. All Rights Reserved. Confidential. 27



CENTRAL PARK - 171 BAY STREET NORTH, HAMILTON, ONTARIO

The results of the hydraulic conductivity analysis is summarized in the following table:

. Depth to Bottom of Hydraulic : :
el . bottomot G AN well - conductivity g S TR,
well (m bgs) Elev(m asl) - K (m/s)
MW18-02 8.95 84.20 81.15 6.50 x 10%  Clay and silt
MW18-04 5.45 90.70 87.65 3.55x10%  Sandy silt fill
MW18-14 5.15 91.65 88.60  1.07x10% Sandandsandy
MW18-16 7.05 90.31 87.26 6.47 x 10%  Sand and silt fill

Three of the wells (MW 18-04, MW 18-14 and MW 18-16) were screened in the upper fill layer, with

MW 18-02 screened in the underlying sandy silt and clay. Based on the hydraulic conductivity estimates
obtained, the geometric mean of the hydraulic conductivity in the upper fill layer is estimated to be

6.9 x 107. However, the four monitoring wells have generally similar results, and are consistent with
reference values for the stratigraphy present in the tested screen intervals.

5.4 Soil Texture

Overburden material present at the site comprised mainly gravelly sand or silty sand, underlain by clay or
silty clay to a maximum depth of 17.4 m bgs. Four soil samples (BH18-03-06, BH18-03-15, BH18-10-8
and, BH18-14-6) were collected for analysis of grain size distribution. The corresponding percentage of
the sample determined to be greater than 75 ym is summarized as follows:

Sample ID % >75um

BH18-03-06 82.1
BH18-03-15 55.3
BH18-10-8 90.9
BH18-14-6 81.9

These results (Appendix A) confirmed that all four samples are predominantly composed of material that
is greater than 75 um in diameter. Accordingly the soil texture at the site is classified as coarse textured,
as it is inferred that at least 1/3 of the soil at the site, measured by volume, consists of soil that is
considered coarse.

5.5 Soil: Field Screening and Field Observations

Field observations and results of field screening for soil samples are summarized in the borehole logs in
Appendix C. The maximum volatile organic vapour reading of 225 ppmv and combustible organic vapour
reading of 110 ppmv were measured from soil sample BH18-27-5. OVM and PID readings measured for
soil samples collected during drilling ranged from < 5 ppmv to 225 ppmv and <5 ppmv to 110 ppmv,
respectively.
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Field observations during drilling and soil sampling identified the presence of dark brown to black staining
in soil at most boreholes with the exceptions of BH18-01, BH18-05 and BH18-11 to BH18-15. Black
staining was typically accompanied by a tar-like odour and in several locations the presence of black
sheen was noted on soil samples. Debris was observed to be widespread in the fill material present at
the site.

5.6 Soil Quality

Analytical results for borehole soil samples are summarized in Tables 2 to 11, with the selected MECP
Table 5 standards for surface and subsurface soil provided in the corresponding tables for comparison.
Soil analytical results are also presented in Figures 8 to 13. Laboratory Certificates of Analysis for soil
samples are provided in Appendix E.

5.6.1 BTEX, F1 to F4 PHC, VOCs
5.6.1.1 Surface Soil

Concentrations of one or more of PHC F2, and/or F3 exceeded the selected MECP Table 5 standards in
shallow soil samples (<1.5 m bgs) collected from boreholes BH18-11 and BH18-5. Locations, depths and
analytical results are provided in Figure 8, and Tables 2 and 4.

5.6.1.2 Sub-Surface Soil

Concentrations of one or more of benzene, toluene, ethylbenzene, xylenes, PHC F2, and/or F3 exceeded
the selected MECP Table 5 standards in soil samples collected from boreholes BH18-06, BH18-07,
BH18-15, BH18-25, BH18-26, BH18-27, BH18-28 and BH18-29. Locations, depths and analytical results
are shown in Figure 9, and Tables 3 and 5.

5.6.2 Metals and Inorganics
5.6.2.1  Surface Soll

Concentrations exceeding the selected MECP Table 5 standards for one or more metals and inorganics
parameters including electrical conductivity, cyanide, sodium adsorption ratio, antimony, arsenic
cadmium, copper, lead, mercury and zinc, were identified in shallow soil samples (<1.5 m bgs) collected
from boreholes BH18-01, BH18-02, BH18-04, BH18-06 to BH18-08, BH18-10, BH18-11, BH18-17, BH18-
18, BH18-23, BH18-27, BH18-29, SS18-7, SS18-9, SS18-11, SS18-15 and SS18-18. Locations, depths
and analytical results are shown in Figure 10, and Table 10.

5.6.2.2 Sub-Surface Soil

Concentrations exceeding the selected MECP Table 5 standards for mercury were identified in soil
samples collected from boreholes BH18-06, BH18-08, BH18-16, BH18-18, BH18-23, BH18-25, BH18-28
and BH18-29. Locations, depths and analytical results are shown in Figure11 and Table 11.

5.6.3 PAHs
5.6.3.1 Surface Soil

Concentrations exceeding the selected MECP Table 5 standards for one or more PAH parameters
including acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, fluoranthene, indeno(1,2,3-cd)pyrene, were identified in shallow soil samples
(<1.5 m bgs) collected from boreholes BH18-01, BH18-02, BH18-04, BH18-06 to BH18-08, BH18-10,
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BH18-11, BH18-17, BH18-18, BH18-23, BH18-27, BH18-29, SS18-7, SS18-9, SS18-11, SS18-15 and
SS18-18. Locations, depths and analytical results are shown in Figure 12 and Table 12.

5.6.3.2 Sub-Surface Soil

Concentrations of one or more PAH parameters including acenaphthene, acenaphthylene, anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene,
chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 1-methylnaphthalene,
2-methylnaphthalene, 1-&2-methylnaphthalene, naphthalene, phenanthrene and pyrene exceeded the
selected MECP Table 5 standards in soil samples collected from boreholes BH18-04, BH18-06, BH18-07,
BH18-10, BH18-14, BH18-17, BH18-18 and BH18-25 to BH18-29. Locations, depths and analytical
results are shown in Figure 13 and Table 7.

5.6.4 Polychlorinated Biphenyls (PCBs)
5.6.4.1 Surface Soll

Concentrations exceeding the selected MECP Table 5 standards for total PCBs were identified in soil
samples collected from boreholes BH18-08 and BH18-09. Locations, depths and analytical results are
shown in Figure 12 and Table 8.

5.6.4.2 Sub-Surface Soil

No sub-surface soil samples had concentrations of PCB parameters that exceeded the selected MECP
Table 5. Analytical results are shown in Table 9.

5.6.5 Waste Classification

Analytical results for the composite soil sample submitted for O. Reg. 347 waste classification are
provided in Table 12. Results indicate that soil cuttings produced during investigation activities may be
classified as non-hazardous waste for the purpose of off-site disposal in the Province of Ontario.
Laboratory Certificates of Analysis for the waste classification sample are provided in Appendix F.

5.6.6 Evaluation of Light or Dense Non-Aqueous Liquids (Soil)

The MECP generic standards, including the Table 5 standards selected for use at this site, were
established considering the potential presence of free phase (non-aqueous) product and as such
concentrations of contaminants less than the MECP Table 5 standards are unlikely to predict the
presence of free phase product. Consequently, only contaminants indicative of the presence of NAPL
exceeding the MECP Table 5 standards (benzene, ethylbenzene, xylenes, PHC F1 to F3 and PAHSs)
were considered in the evaluation of the potential presence of non-aqueous liquids.

The document, “Rationale for the Development of Soil and Groundwater Standards for Use at
Contaminated Sites in Ontario” (MOE, 2011c) provides the free phase thresholds in coarse textured soil
for contaminants for which generic standards were developed. The free-phase threshold for the
contaminants exceeding the MECP Table 5 standards are summarized below with maximum measured
on-site concentrations and locations from the current investigation:
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Free Phase Threshold Max. Concentration(s)Phase Il

Parameter Sampling Location

(ng/g) ESA (mg/g)

PHC F2 2,700 7,690, 13,800, 4,330 BH18-06-6, BH18-27-5 and

BH18-28-9
PHC F3 5,800 8,620 BH18-27-5
Naphthalene 2,800 2,530 BH18-27-6

The maximum on-site concentrations of PHC F2 and F3 exceed the free phase threshold, predicting the
potential presence of free phase liquid in boreholes BH18-06, BH18-27 and BH18-28 as well as potential
naphthalene at BH18-27. However, the free-phase threshold is a conservative approximation based on
chemical and physical properties; therefore an exceedance of the threshold does not necessarily confirm
the presence of free-phase liquid. Field observation of soil conditions in boreholes BH18-06, BH18-27
and BH18-28 did identify staining or sheen that is suggestive of the presence of free phase product in the
soil.

5.7 Groundwater Quality

Analytical results for groundwater samples are summarized in Tables 11 to 17, with the selected MECP
Table 5 Site Condition Standards (SCS) provided in the tables for comparison. Concentrations of
contaminants that exceeded an SCS, are summarized on Figures 14 to 17. Monitoring well screen
intervals and corresponding elevations are included in these figures. Laboratory Certificates of Analysis
for groundwater samples are provided in Appendix G.

5.7.1 BTEX, F1to F4 PHC

Concentrations of one or more of benzene and PHCs F2 and F3 exceeded the selected MECP Table 5
standards in groundwater samples collected from monitoring wells MW-101, MW-104, MW-115, MW-17-
17 and MW18-25 to MW18-30 during September 2018. Refer to Figure 14 and Table 13 for locations and
analytical results for samples. A number of the reported concentrations exceed the theoretical solubility
limit for the relevant parameters.

5.7.2 VOCs (not including BTEX)

Concentrations of VOC parameter, trichloroethylene, exceeded the selected MECP Table 5 standards in
groundwater samples collected from monitoring wells MW-103, MW 18-04 and MW 18-24 during
September 2018. Refer to Figure 16 and Table 14 for locations and analytical results for samples.

5.7.3 PAHs

Concentrations of one or more PAH parameters including acenaphthene, acenaphthylene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, indeno(1,2,3-cd)pyrene and
naphthalene exceeded the selected MECP Table 5 standards in groundwater samples collected from
monitoring wells MW-104, MW-115, MW-202, MW-17-17 and MW18-25 to MW 18-29 during
September 2018. Refer to Figure 15 and Table 16 for locations and analytical results for samples.
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5.7.4 Metals and Inorganics

Concentrations of zinc exceeded the selected MECP Table 5 standards in the groundwater sample
collected from monitoring well MW-203, during September 2018. Refer to Figure 17 and Table 15 for
locations and analytical results for samples.

5.7.5 PCBs

All samples submitted for analysis for PCBs, satisfied the selected MECP Table 5 standards in
groundwater samples. Refer to Table 17 for analytical results for samples.

5.7.6 Evaluation of Light or Dense Non-Aqueous Liquids (Groundwater)

NAPL was not detected in the on-site monitoring wells during monitoring well development, monitoring or
sampling although sheen was observed on water purged from monitoring wells MW18-25, MW 18-26 and
MW18-27. The water level was above the screened interval of monitoring well MW18-25, during the
sampling event which could prevent the capture and identification of LNAPL, if present.

While no measurable NAPL was observed during monitoring and sampling, concentrations of some
parameters of were above the corresponding theoretical 2 solubility limit indicating the potential for free-
phase product to be present in groundwater. As such, the potential for NAPL to be present in
groundwater cannot be discounted.

5.8 Soil Vapour

Generic Site Condition Standards for evaluation of soil vapour have not been developed by the MECP;
however, soil vapour screening levels, considered to be protective of potential risks via the vapour
intrusion pathway can be derived using the MOE (2011a) Modified Generic Risk Assessment (MGRA)
Model by dividing the health based indoor air criteria by a default attenuation factor of 0.02. The
subsequent Risk Assessment to be completed at the site will detail the approach to developing site
specific soil vapour screening levels. In the interim, the MGRA model provides parameter criteria for
Tier 2 soil vapour and health based indoor air for residential settings. Laboratory Certificates of Analysis
for soil vapour samples are provided in Appendix H. The soil vapour results are presented in Table 18
and Figure18 and are compared against the un-attenuated health-based indoor air criteria for residential
settings.

Soil vapour concentrations of one or both of benzene and naphthalene exceed the health based indoor
air criteria for residential settings, not corrected for potential attenuation. Based on the observed
concentration of benzene at SVP18-04 it is expected that even with a conservative attenuation factor of
0.02, there is a potential for impacts to indoor air at the Site. It is understood that no buildings and/or
enclosed structures are proposed as part of the current park redevelopment plans.

5.9 Quality Assurance and Quality Control Results

A QA/QC program was implemented to minimize and quantify impacts introduced during sample
collection, handling, shipping and analysis. As part of the QA/QC program, sampling protocols included
minimizing sample handling, submitting field QA/QC samples, using dedicated non-contaminating
sampling equipment and/or implementing decontamination procedures between uses of re-usable
sampling equipment, using sample specific identification and labelling procedures, and using chain of
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custody records. Field duplicate soil and groundwater samples, as well as field and trip blank samples
were prepared and analysed as noted previously to assess reproducibility of results.

Laboratory analysis was completed in accordance with Standard Methods (e.g., MOE, 2011a) and
generally accepted industry practices. Laboratory QA/QC measures included analysis of laboratory
blank, spiked blank, duplicate and matrix spike samples. A certificate of analysis has been received for
each sample submitted for analysis and all certificates of analysis have been included in full in
Appendices E to H. All certificates of analysis received from the contract analytical laboratory comply with
sub-section 47(3) of the regulation. A review of the certificates of analysis identified several instances
where the analytical laboratory noted that RDLs for some parameters were adjusted as a result of the
need to dilute the sample prior to analysis. With the exception of the PHC RDLs discussed, adjusted
RDLs were less than the selected MECP site condition standard for that parameter.

For blind field duplicate samples, the relative percent difference (RPD) was calculated to assess
correlation between duplicate samples and their analytical pairs. The RPD is calculated by the following
formula:

X, - X,

RPD = x 100

avg

where X; and X are the duplicate sample concentrations and Xay is the mean of X1 and X,. Analytical
error increases near the RDL; therefore the RPD is not typically calculated unless the concentrations of
the duplicate samples are greater than five (5) times the RDL. Generally accepted RPDs for laboratory
duplicates are approximately 40 to 50% for soil and 20 to 40% for groundwater. For field duplicates,
acceptable limits for RPDs are 70% for soil inorganic parameters, 100% for soil organic parameters,
50% for groundwater inorganic parameters and 80% for groundwater organic parameters. If the RPD for
a field duplicate sample and its analytical pair did not meet acceptable RPD limits, an explanation is
provided below. RPD calculations for field duplicate soil sample pairs are provided in Tables E.1 to E.4
with the laboratory certificates of analysis for soil samples (Appendix E).

Soil

RPDs elevated above alert limits for several metals and general inorganic parameters were identified for
soil sample pairs BH18-03-3/BH18-03-33, BH18-06-5/BH18-06-55, BH18-08-11/BH18-08-111,
BH18-10-1/2/BH18-100-1/2 and BH18-29-2/BH18-29-22. These differences are attributed to sample
heterogeneity in the soil due to the highly variable nature of the fill observed. These results are not
expected to affect the outcome of the investigation as parameters in both the original and duplicate
samples generally exceeded the selected MECP Table 5 standards.

RPDs elevated above alert limits for several PAH parameters were identified for soil sample pairs
BH18-27-6/BH18-27-66 and BH18-30-6/BH18-30-66. The RPD failures are attributed to the high degree
of impact observed in the sample pair at BH18-27, with concentrations of several parameters at or above
the free phase threshold, in addition to the presence of observed sheen in soil samples as well as
expected sample heterogeneity in the soil at due to the highly variable nature of the fill observed. The
RPD failure observed from the sample pair at BH18-30 is attributed to expected sample heterogeneity in
the soil due to the highly variable nature of the fill observed. These results are not expected to affect the
outcome of the investigation as parameters in both the original and duplicate samples generally exceeded
the selected MECP Table 5 standards.
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All calculated RPDs for remaining samples for PHCs, VOCs and PCBs were within generally accepted
industry standards.

Groundwater

Groundwater QA/QC was assessed using laboratory control and verification methods. The laboratory
certificates of analysis for groundwater samples (Appendix F). All laboratory calculated RPDs were within
laboratory accepted standards.

Soil Vapour

For QA/QC measures, one (1) field duplicate sample collected from SVP18-03 was submitted to Maxxam
for Method TO-15 analysis. Soil Vapour QA/QC was assessed using laboratory control and verification
methods. The laboratory certificates of analysis for groundwater samples (Appendix H). All laboratory
calculated RPDs were within laboratory accepted standards.

As described above, SVP development and leak testing at soil vapour probes SVP18-01 to SVP18-04
helium concentrations (ranging from 0.01% to 0.05% v/v) were detected in vapours prior to collection of
samples.

For the field duplicate samples, evaluations of the QA/QC results were determined by calculating the
relative percent difference (RPD) between the field duplicate and original sample results, and comparison
of the RPD to designated alert limits as above.

Analytical results for the field duplicate soil vapour samples (SVP18-03 and SVP18-DUP) generally
showed good correlation with their corresponding analytical pairs. As shown in Table H.1, field duplicate
RPDs were within the alert limits.

A certificate of analysis has been received for each sample submitted for analysis and all certificates of
analysis have been included in full in Appendix H. The results of laboratory QA/QC analyses are
presented in the Laboratory Certificates of Analysis. The analyses included laboratory duplicates (to
evaluate variance in the measurement), spiked blanks (to evaluate method accuracy), method blanks (to
identify laboratory contamination) and surrogates (to evaluate extraction efficiency).

Summary

The results from the field QA/QC program suggest that soil, groundwater and soil vapour sample handling
and analytical protocols were generally acceptable and that analytical results are reproducible within
acceptable tolerances.
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6 Phase || ESA Conceptual Site Model

The Phase Il ESA CSM will be updated for inclusion in the subsequent Risk Assessment to be completed
for the site and will include a description of the physical setting, areas of known or confirmed impact,
contaminants present at the site and diagrams including cross sections indicating subsurface geological,
hydrogeological and contaminant distribution conditions.
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7/ Conclusions

SNC-Lavalin was retained by the City of Hamilton to conduct a Supplementary Phase Il ESA at 171 Bay
Street North, Central Park in Hamilton, Ontario.

Thirty boreholes (BH 18-01 to BH 18-30) were advanced at the site between August 28, 2018 and
September 17, 2018. Depth of boreholes ranged between 1.5 m bgs to 17.4 m bgs. Nineteen boreholes
were completed with monitoring wells and four boreholes with soil vapour probes.

The overburden material investigated at the site is comprised predominantly of fill, consisting of silty sand
interspersed with waste materials and debris including brick debris, asphalt fragments, glass, wood, black
aggregate, ash and tar like residue. The fill was generally underlain by a native silty sand which is
subsequently underlain by silty clay. The silty clay unit was not fully penetrated as part of this
investigation.

Deeper monitoring wells screened between 79.14 m and 71.21 m asl had an average hydraulic gradient
of 0.014 m/m, with an inferred groundwater flow direction towards the north. Shallow monitoring wells
with screened intervals between 91.65 m to 79.33 m asl had an average hydraulic gradient of 0.03 m/m
with an inferred groundwater flow direction towards the northwest and north.

The hydraulic gradients and groundwater flow directions are generally consistent with the results from
previous investigations. Hydraulic conductivity of upper fill layer is estimated to be 6.9 x 1077.

Soil grain size analysis confirmed that soil present at the site is predominantly composed of material that
is greater than 75 pm in diameter. Accordingly the soil texture at the site is classified as coarse textured.

Based on the field screening the maximum volatile organic vapour reading of 225 ppmv and combustible
organic vapour reading of 110 ppmv were measured from soil sample BH18-27-5. OVM and PID
readings measured for soil samples collected during drilling ranged from < 5 ppmv to 225 ppmv and

<5 ppmv to 110 ppmv, respectively.

Field observations during drilling and soil sampling identified the presence of dark brown to black staining
in soil at most boreholes with the exceptions of BH18-01, BH18-05 and BH18-11 to BH18-15. Black
staining was typically accompanied by a tar-like odour and in several locations the presence of black
sheen was noted on soil samples. Debris was observed to be widespread in the fill material present at
the site.

Concentrations of one or more of PHC F2, and/or F3 exceeded the selected MECP Table 5 standards in
shallow soil samples (<1.5 m bgs) collected from boreholes BH18-11 and BH18-5.

Concentrations of one or more of benzene, toluene, ethylbenzene, xylenes, PHC F2, and/or F3 exceeded
the selected MECP Table 5 standards in subsurface soil samples collected from boreholes BH18-06,
BH18-07, BH18-15, BH18-25, BH18-26, BH18-27, BH18-28 and BH18-29.

Concentrations exceeding the selected MECP Table 5 standards for one or more metals and inorganics
parameters including electrical conductivity, cyanide, sodium adsorption ratio, antimony, arsenic
cadmium, copper, lead, mercury and zinc, were identified in shallow soil samples (<1.5 m bgs) collected
from boreholes BH18-01, BH18-02, BH18-04, BH18-06 to BH18-08, BH18-10, BH18-11, BH18-17,
BH18-18, BH18-23, BH18-27, BH18-29, SS18-7, SS18-9, SS18-11, SS18-15 and SS18-18.
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Concentrations exceeding the selected MECP Table 5 standards for mercury were identified in
subsurface soil samples collected from boreholes BH18-06, BH18-08, BH18-16, BH18-18, BH18-23,
BH18-25, BH18-28 and BH18-29.

Concentrations exceeding the selected MECP Table 5 standards for one or more PAH parameters
including acenaphthylene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, fluoranthene, indeno(1,2,3-cd)pyrene, were identified in shallow soil samples
(<1.5 m bgs) collected from boreholes BH18-01, BH18-02, BH18-04, BH18-06 to BH18-08, BH18-10,
BH18-11, BH18-17, BH18-18, BH18-23, BH18-27, BH18-29, SS18-7, SS18-9, SS18-11, SS18-15 and
SS18-18.

Concentrations of one or more PAH parameters including acenaphthene, acenaphthylene, anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene,
chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 1-methylnaphthalene,
2-methylnaphthalene, 1-&2-methylnaphthalene, naphthalene, phenanthrene and pyrene exceeded the
selected MECP Table 5 standards in subsurface soil samples collected from boreholes BH18-04, BH18-
06, BH18-07, BH18-10, BH18-14, BH18-17, BH18-18 and BH18-25 to BH18-29.

Concentrations exceeding the selected MECP Table 5 standards for total PCBs were identified in shallow
soil samples collected from boreholes BH18-08 and BH18-09.

No sub-surface soil samples had concentrations of PCB parameters that exceeded the selected MECP
Table 5.

Analytical results for the composite soil sample submitted for O. Reg. 347 waste classification indicate
that soil cuttings produced during investigation activities may be classified as non-hazardous waste for
the purpose of off-site disposal in the Province of Ontario.

The maximum on-site concentrations of PHC F2 and F3 in soil exceed the free phase threshold,
predicting the potential presence of free phase liquid in boreholes BH18-06, BH18-27 and BH18-28 as
well as potential naphthalene at BH18-27.

Concentrations of one or more of benzene and PHCs F2 and F3 exceeded the selected MECP Table 5
standards in groundwater samples collected from monitoring wells MW-101, MW-104, MW-115, MW-17-
17 and MW18-25 to MW 18-30 during September 2018. A number of the reported concentrations exceed
the theoretical solubility limit for the parameter.

Concentrations of VOC parameter, trichloroethylene, exceeded the selected MECP Table 5 standards in
groundwater samples collected from monitoring wells MW-103, MW 18-04 and MW 18-24 during
September 2018.

Concentrations of one or more PAH parameters including acenaphthene, acenaphthylene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, indeno(1,2,3-cd)pyrene and
naphthalene exceeded the selected MECP Table 5 standards in groundwater samples collected from
monitoring wells MW-104, MW-115, MW-202, MW-17-17 and MW18-25 to MW 18-29 during September
2018.

Concentrations of zinc exceeded the selected MECP Table 5 standards in the groundwater sample
collected from monitoring well MW-203, during September 2018.
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All samples submitted for analysis for PCBs, satisfied the selected MECP Table 5 standards in
groundwater samples.

While no measurable NAPL was observed during monitoring and sampling, concentrations of some
parameters of were above the corresponding theoretical V2 solubility limit indicating the potential for free-
phase product to be present in groundwater.

Soil vapour concentrations of one or both of benzene and naphthalene exceed the health based indoor
air criteria for residential settings, not corrected for attenuation. Based on the observed concentration of
benzene at SVP18-04 it is expected that even with a conservative attenuation factor of 0.02, the potential
for impact to indoor air at this location may be present. It is understood that no buildings and enclosed
structures are proposed for park redevelopment.
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POTENTIAL CONTAMINANTS
APEC No. ON—SITE/OFF—SITE ACTMITIES PCA No. OF CONCERN
APEC #1 |[ENTIRE SITE 30 |METALS, VOCs, PAHs, AND
APEC #2 |NORTHERN PORTION OF SITE (IN VICINTY 46 |METALS, VOCs, PAHs, AND
OF FORMER CAROLINE STREET) PHCs
NORTHERN PORTION OF THE SITE (CURRIE
APEC #3 | PRODUCTS, HISTORICALLY LOCATED TO THE 0 METALS, VOCs, PAHs, AND
EAST OF FORMER CAROLINE STREET AND PHCs
SOUTH OF FORMER SHEAFE STREET)
NORTHERN PORTION OF THE SITE (CURRIE
APEC #4 |PRODUCTS, HISTORICALLY LOCATED AT THE s METALS, VOCs, PAHs, AND
SOUTHEAST CORNER OF CAROLINE AND PHCs
SHEAFE)
CENTRAL PORTION OF THE SITE (UNITED
APEC #5 |GAS AND FUEL COMPANY, HISTORICALLY 0 METALS, VOCs, PAHs, AND
LOCATED AT THE SOUTHEAST CORNER OF PHCs
CAROLINE AND MULBERRY)
WESTERN PORTION OF THE SITE (METAL
APEC 6 |PLATING FACILITY, HISTORICALLY LOCATED 34 |METALS, VOCs, PAHs AND
AT THE SOUTHWEST CORNER OF CAROLINE PHCs
AND HARRIET)
NORTHWESTERN PORTION OF THE SITE
APEC #7 |(HISTORICAL JUNK YARD IDENTIFIED NEAR 4o |METALS, VOCs, PAHs, PHCs,
THE NORTHWEST CORNER OF CAROLINE AND PCBs
AND HARRIET)
SOUTHWESTERN PORTION OF THE SITE
APEC 8 |(HISTORICAL JUNK YARD IDENTIFIED NEAR 49 |METALS, VOCs, PAHs, PHCs,
THE SOUTHWEST CORNER OF CAROLINE AND PCBs
AND MILL)
SOUTHERN PORTION OF THE SITE
APEC #o |(HISTORICAL JUNK YARDS IDENTIFIED AT 49 |METALS, VOCs, PAHs, PHCs,
THE NORTHEAST CORNER OF CAROLINE AND PCBs
AND CANNON)
CENTRAL PORTION OF THE SITE
APEC $10 |(HISTORICAL JUNK YARD IDENTIFIED AT THE 49 |METALS, VOCs, PAHs, PHCs,
SOUTHWEST CORNER OF RAILWAY AND AND PCBs
MULBERRY)
EASTERN PORTION OF THE SITE
APEC 411 |(HISTORICAL GARAGE/TRUCK MAINTENANCE 57 |METALS, VOCs, PAHs, PHCs,
FACILITY LOCATED IN THE VICINITY OF AND PCBs
EXISTING TENNIS COURTS)
EASTERN PORTION OF THE SITE (LANDFILL
APEC #12 |REPORTEDLY PRESENT TO THE SOUTH OF 58 |WETALS, VOCs, PAMs, PHCs,
THE EXISTING EMS BUILDING)
SOUTHERN PORTION OF THE SITE
APEC #13 |(CRESCENT OIL, HISTORICALLY LOCATED AT 28 |METALS, VOCs, PAHs, PHCs,
THE SOUTHEAST CORNER OF MULBERRY AND PCBs
AND CAROLINE)
NORTHERN PORTION OF THE SITE
APEC #14 |(POTENTIAL PRESENCE OF A BURIED RAIL NA gEEA'-S' VOCs, PAHs, AND
CAR) S
SOUTHERN PORTION OF THE SITE
(CRESCENT OIL CURRENTLY LOCATED AT
APEC #15 |136 CANNON STREET WEST AND 28 AND 34 gE(T:A'-S' VOCs, PAHs, AND
SUSPECTED UST AT RESIDENCE LOCATED s
AT 31 RAILWAY)
EASTERN PORTION OF THE SITE (COAL
APEC #16 |CASIFICATION HISTORICALLY LOCATED AT 9 METALS, VOCs, PAHs, AND
160 BAY STREET N AND 100 MULBERRY, PHCs
AND 25,000 L UST AT 160 BAY STREET N
NORTHERN PORTION OF THE SITE (125
BARTON HISTORICALLY OCCUPIED BY
APEC #17 |HAMILTON BRIDGE AND TANK CO LTD, 9 gﬁg"—s’ VOCs, PAHs, AND
MATERIALS AND TRANSFORMERS, AND s
SUBSEQUENT PCB STORAGE SITE)
LEGEND
PHASE ONE STUDY AREA — — —  APEC #6
———-——  PROPERTY LINE —— —  APEC #7
INFRASTRUCTURE APEC #8
EXISTING BUILDING APEC #9
—X——X—  FENCE LINE = mmmmm APEC #10

HHHHHHH FORMER RAILWAY

cesescss  APEC #11
APEC #12
— =  APEC #13
— —— —  APEC #14
APEC #15
APEC #16
APEC #17

NOTE(S):

1. SCALE AND SITE INFRASTRUCTURE LOCATIONS
ARE APPROXIMATE

2. INFORMATION ON THIS FIGURE MAY BE LOST IF
IT IS PRINTED, PHOTOCOPIED OR FAXED IN
OTHER THAN ITS ORIGINAL SIZE AND COLOURS

3. 'm' : METRES

Client/Location:

Title:
CITY OF HAMILTON

PHASE ONE CONCEPTUAL SITE MODEL

SNC'LAVALIN [o

CENTRAL PARK,
IAMILTON. O AREAS OF POTENTIAL ENVIRONMENTAL CONCERN
Project No: . : .
ol e 655184 | "™ 005F04_655184 | " ocToeer 2018 | ™" N°FIGURE 4
AG Verified: LB Project Manager: LB
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1
/ /\ 4 $BH18—23 BH18-05 |Sample Depth| pCB
-~
BH18-03 |Sample Depth| PcB ,, ] ) A$_ BH18-05-2 08-14
1 o~ —
BH18-032 | 0.8-14 / / s $|3H1s—o1 )I?T 29
X—
1 <
-03-! - 1
BH18-03-2 08-1.4 1 / 7 4©’$VP18—03 Liitsss
BH18-03-22| 08-14 / / h< $—
F :/ BH18-28 BH18-15 |Sample Depth| ANP | B(a)A | B(a)P | B(b)F [D(ah)a | FLan | 1P
! < $_En-ms—oz 4
§W1 8lo4 Y/ BH18-15-2 08-1.4
g
_$_BH18—26 ’
1
y BH18-11 |Sample Depth| ANP |B(a)A |B(a)P|B(b)F |D(ah)A [FLAN| IP
'
7 il BH18-11-1 0.2-0.8 0.183| 1.53 | 1.55 | 1.85 | 0.362 | 3.04 |1.21
$|3H1e3—27 U
s
lZ / BH18-13 [Sample Depth| ANP |B(a)A|B(a)P |B(b)F |D(ah)A|FLAN| IP
~ - a a a
BH18-24 Ac/\X\ / /2 P P
xRN
/ )(\/ p X BH18-13-1 0.2-0.8 0.420( 2.06 | 2.01 | 2.35 | 0.426 | 3.87 |1.56
N N g
BHIS-06,  / / X
RN N ",
/ .
*/ BH18—30 % */
/ / / ~ { BH18-12 [Sample Depth| ANP | B(a)A | B(a)P | B(b)F |D(ah)A| FLAN P
X
/ - / / / BH18-12-1|  0.2-0.8
X~ BH18-07 ~y J BH18—11
y \:ﬁ\ $ " / N
/ » ~/ A(/ _$BH13—14
\74 Lx\ 8-15 &
5 x (@& @
~.. A & $\ ] IS LEGEND
in PO BH18-05 ~ Iy 5 @ BOREHOLE
/ / 5 4 BOREHOLE/MONITORING WELL
N N @ SOIL VAPOUR PROBE
BH18-08 |Sample Depth| PCB BH18-17 |Sample Depth| pcB / BH18-12 Iy PHASE TWO STUDY AREA
BH18-08-2| 0.8-14 0.588 BH18172| 08-14 x PROPERTY LINE
/ ’ Bil18-17 18-13 PARAMETERS [ ABBREVIATION |  STANDARD INFRASTRUCTURE
ACENAPHTHYLENE ANP 0.15 —  EXISTING BUILDING
/ : BENZO(A)ANTHRACENE B(a)A 0.96 —x—x—x—x— FENCE LINE
) B(a)P 03 LOCATION WHERE ALL SOIL SAMPLES
I BH18-08 BENZO(A)PYRENE @ ANALYSED MET THE SELECTED
J BENZO(B)FLUORANTHENE B(b)F 0.96 STANDARD FOR ALL PARAMETERS
4 SVP18—02@ DIBENZO(A,H)ANTHRACENE D(ah)A 0.1 ANALYSED, SHOWN IN GREEN
LOCATION WHERE AT LEAST ONE
" FLUORANTHENE FLAN 9.6 o SOIL SAMPLE ANALYSED EXCEEDED
INDENO(1,2,3—CD)PYRENE P 0.76 THE SELECTED STANDARD FOR AT
. LEAST ONE PARAMETER ANALYSED,
TOTAL POLYCHLORINATED PcB 0.35 SHOWN IN_ RED
! BH18-09 BIPHENYLS
STANDARDS: GREEN COLOURED CONCENTRATION
3 TABLE 5 (2011): STRATIFIED SITE CONDITION STANDARDS MET THE STANDARD APPLICABLE AT
. : THE TIME OF SAMPLING
oy / IN A NON—POTABLE GROUNDWATER CONDITION FOR
s/ ~— RESIDENTIAL/PARKLAND,/INSTITUTIONAL PROPERTY USE, RED i’é‘;ﬁm‘éﬁfa?ﬁmﬁ?
, 7. 7 .. /! COARSE TEXTURED SURFACE SOILS (MOE, 2011) SAMPLING, SHOWN IN RED
¥
) ] y . :
I/ L / / R ></ ' 1. ALL CONCENTRATIONS IN MICROGRAMS/LITRE (ug/L) NOTE(S):
! BH18—16 ;< = "=~ 2. ’<’ : LESS THAN ROUTINE REPORTABLE DETECTION LIMIT 1. SCALE AND SITE INFRASTRUCTURE LOCATIONS
BH18-09 |Sample Depth| pca | ' 4 / ! APPLICABLE AT THE TIME OF REPORTING ARE APPROXIMATE
; SCALE 1:1,000 3. % . FIELD DUPLICATE OF PREVIOUSLY LISTED SAMPLE 2. INFORMATION ON THIS FIGURE MAY BE LOST IF
BH18-09-2| 08-14 1.60 ~ 4. ’'m’ : METRES IT IS PRINTED, PHOTOCOPIED OR FAXED IN
Logdl o 20 wom 5. '2018 09 11' : DATE FORMAT YYYY/MM/DD OTHER THAN ITS ORIGINAL SIZE AND COLOURS
T 1 < / 4 Glient,/Location: Title:
N ‘ ok A TAMILTON SURFACE SOIL ANALYTICAL RESULTS
,
e S HAMILTON, ON FOR SELECT PAHs AND PCBs

Project No: Filename: Date: Dwg No:

655184 005F12_655184 NOVEMBER 2018
SN C’LAVAIJIN Drawn: AG | Veriied L | Profect Manager 5 FIGURE 12
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BH18-18 |Sample Depth| ANA | ANP | ANTH [B(a)A|B(a)P | B(b)F |B(ghi)P | B(kJF [ CH |D(ah)A |FLAN | FL IP [ 1-MNP [ 2-MNP |1&2-MNP| NP PNT | PYR
BH18-18-5 3.0-3.7 0.059 [<0.050| 0.215 |0.642]0.548]|0.560| 0.291 |0.438]0.637| 0.096 | 1.58 | 0.144 |0.319|<0.030/<0.030| <0.042 0.041 0.665 | 1.31
BH18-18-12A 8.4-89 <0.050|<0.050|<0.050|0.217]0.239 | 0.221| 0.121 |0.168]0.198|<0.050|0.211|<0.0500.141 [ < 0.030| < 0.030| <0.042 [<0.013]|<0.046]0.192
BH18-18-122A 8.4-89 0.051 [<0.050| 0.095 [0.227{0.2180.234 0.119 |0.171]0.231]|<0.050|0.441] 0.078 [0.133[<0.030| 0.037 | <0.042 | 0.064 | 0.333 |0.360
BH18-29 |Sample Depth|ANA| ANP | ANTH [B(a)A |B(a)P | B(b)F [ B(ghi)P [B(k)F| CH [D(ah)A|FLAN| FL | IP |1-MNP[2-MNP |18&2-MNP | NP [ PNT [ PYR
BH18-29-4 23-29 6.75(0.33] 2.16 | 1.92 [1.75 | 2.50 | 1.13 |0.91|1.86| 0.28 |5.70|4.54|1.17| 959 | 12.8 223 [233]11.9]4.08
BH18-23 |Sample Depth| ANA | ANP | ANTH | B(a)A | B(a)P | B(b)F |B(ghi)P | B(k)F CH [D(ah)A | FLAN FL P 1-MNP | 2-MNP [1&2-MNP| NP PNT PYR
BH18-29-44 23-29 85([<13][ 22 | 34|29 39] 18 |15|32] <13 (9342|128 997 ] 130 230 |209f12.9( 6.7
BH18-23-8 53-5.9 <0.050|<0.050 < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.030 [ < 0.030| <0.042 |<0.013|<0.046|<0.050
BH18-29-7 46-52 31.2|<13( 7.6 | 49 | 35 | 49| 21 |17 |46]| <13 [229(233|21( 204 | 336 54.0 |286(56.7(145
BH18-23-13 9.1-9.8 <0.050|<0.050 [<0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.030 [ < 0.030| <0.042 |<0.013|<0.046|<0.050

BH18-28 [Sample Depth|ANA| ANP [ ANTH|B(a)A | B(a)P |B(b)F | B(ghi)P | B(k)F | CI

=

D(ah)A[FLAN| FL | IP [1-MNP[2-MNP|1&2-MNP| NP |PNT|PYR

BH18-28-5 23-29 127 |<1.3| 48.0 | 10.2 | 4.0 | 6.1 1.8 20|85 <13 |67.2(100( 1.9 | 52.5 102 154 789 | 192408

BH18-25 |Sample Depth|ANA| ANP |ANTH|B(a)A [ B(a)P | B(b)F |B(ghi)P | B(k)F | CH |D(ah)A | FLAN | FL 1P |[1-MNP|2-MNP|1&2-MNP| NP |PNT| PYR

BH18-28-9 6.1-6.7 65.8( 5.0 | 23.5 | 26.7 | 21.5 [ 26.4 | 10.0 | 9.8 |21.9| 2.7 |57.7|48.7|11.1] 125 251 375 1,170 128 |42.1

BH18-25-12 8.4-9.0 11.8| 2.53 | 18.3 | 29.2 | 24.7 | 20.9 13.2 15.6 | 255 | 4.47 | 64.6 |11.7| 9.92 4.86 | 6.33 11.2 20.1|65.3| 55.0

~. BH18-25-18 13.0-13.4 |2.02(0.097]0.219[0.069[0.053|<0.050]<0.050 [ < 0.050{0.084 | <0.050[0.341|1.59[<0.050| 2.00 | 3.91 591 |29.8]2.07]|0.216
~< \+
~_ \
! +
Se ~_
ﬁ \\\ @ X —x )(\
+ X ~So ,\/\
BH18-01 |Sample Depth| ANA | ANP | ANTH | B(a)A | B(a)P | B(b)F |B(ghi)P | B(kIF [ CH |D(ah)A| FLAN FL IP | 1-MNP [ 2-MNP [182-MNP| NP PNT | PYR ) e X\X ] ~
‘/ 5 ~ + BH18-26 [Sample Depth| ANA | ANP |ANTH|B(a)A | B(a)P | B(b)F | B(ghi)P [ B(k)F | CH |D(ah)A [FLAN| FL IP [1-MNP| 2-MNP |1&2-MNP | NP [PNT| PYR
BH18-01-8 53-5.9 <0.050|<0.050 |<0.050 < 0.050 | <0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.030 [ < 0.030 | <0.042 |<0.013|<0.046|<0.050 / Ky L. e
] s i g . X 3> BH18-26-14| 9.9-10.5 591 | 0.088 | 1.02 |0.699(0.374|0.356| 0.203 | 0.272 |0.601| 0.070 | 4.27 | 4.42 | 0.144 [ 0.891 | 0.085 [ 0976 | 1.10 |8.55| 2.69
BH18-01-16| 11.4-12.0 |<0.050|<0.050<0.050|<0.050[< 0.050(<0.050<0.050]<0.050]<0.050 |<0.050<0.050]<0.050 |<0.050|<0.030]|<0.030| <0.042 [<0.013|<0.046]<0.050 ! 7 BH18-18 ~ /,
) Sk Ay BH18-26-18 13.0-13.6 |0.929|<0.050|0.150]0.1120.064 | 0.063| < 0.050 | < 0.050|0.125| < 0.050 [ 0.594 | 0.667 [ < 0.050| 0.182 |<0.030| 0.182 |0.281|1.18{0.376
IR -
BH1 / /]
Y /
/] *
BH18-02 |Sample Depth| ANA | ANP | ANTH | B(a)A | B(a)P | B(b)F |B(ghi)P| B(k)F | CH |D(ah)A| FLAN FL IP | 1-MNP | 2-MNP [1&2-MNP| NP PNT | PYR 818D X <~ /
— S
BH18-02-5 3.0-3.7 <0.050|<0.050 |<0.050 < 0.050 | <0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.030 [ < 0.030 | <0.042 |<0.013|<0.046|<0.050 / \)r\\~~ 7N,
; x. BH18-27 |Sample Depth|ANA|ANP [ ANTH|B(a)A [B(a)P|B(b)F |B(ghi)P |B(k)F| CH |D(ah)A[FLAN| FL | IP |1-MNP[2-MNP|1&2-MNP| NP |PNT [ PYR
BH18-02-12 8.4-9.0 <0.050|<0.050 |<0.050 < 0.050 | <0.050| < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.030 [ < 0.030 | <0.042 |<0.013|<0.046|<0.050 SVP18-03 BH1 ’ Sy,
3 €4, ~ BH18-27-6 3.8-4.4 464 |39.6 136 | 74.7 [ 47.2 | 62.4 | 235 |23.2|60.0| 6.2 361|397 (24.7| 211 | 4s0 661 |[2,530]840 223
BH18—-28 [ ‘e
BH18-02 ~ 0 Rffr >~ BH18-27-66 3.8-4.4 4.46|0.47( 2.00 | 2.91 [ 2.37 | 3.20| 1.33 [1.13[2.63| 0.34 |8.43(3.89|1.37| 3.86 | 5.91 9.76 84.2 |11.0]6.40
SVP18~04 v BH18-27-14 9.9-10.5 4.6210.22] 1.35 [ 0.67 | 0.42 | 0.55| 0.25 | 0.20]0.55| <0.13]2.92 |4.45(0.27| 2.70 | 2.05 4.75 12.5 [7.63|1.85
BH18-24 |Sample Depth| ANA | ANP | ANTH [ B(a)A | B(a)P | B(b)F |B(ghi)P | B(IF [ CH |D(ah)A| FLAN FL IP | 1-MNP | 2-MNP |1&2-MNP| NP PNT | PYR :
BH18—.
BH18-24-6 3.8-4.4 <0.050]<0.050 |<0.050 < 0.050 | <0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.030 [ < 0.030 | <0.042 |<0.013|<0.046|<0.050 ’
1
BH18-24-12 8.4-9.0 <0.050]<0.050 |<0.050 < 0.050 | <0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.030 [ < 0.030 | <0.042 |<0.013|<0.046|<0.050 o
]
{ x BH18-06 |Sample Depth[ANA| ANP |ANTH|B(a)A| B(a)P | B(b)F |B(ghi)P | B(kIF | CH |D(ah)A [ FLAN | FL IP |1-MNP[2-MNP |1&2-MNP| NP |PNT| PYR
BH18-27 1< BH18-06-6 3.8-44 499 | 13.9 | 130 | 24.2 | 103 9.0 <50 | 109 | 220 <50 | 250 362 <5.0 | 207 497 704 2,360 705 | 152
BH18-03 |Sample Depth| ANA | ANP [ ANTH [ B(a)A | B(a)P | B(b)F |B(ghi)P [ B(F [ CH |D(ah)A| FLAN FL IP | 1-MNP | 2-MNP [1&2-MNP| NP PNT | PYR .
‘s BH18-06-8B 53-5.9 1.14 [<0.0500.5110.097 [ < 0.050 | < 0.050 | < 0.050 | < 0.050 | 0.089 | < 0.050 | 0.924 [ 1.06 | <0.050| 0.331 | 0.767 | 1.10 | 3.71 |2.66|0.555
BH18-03-6 3.8-4.4 <0.050|<0.050 |<0.050 < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.030 [ < 0.030 | <0.042 |<0.013|<0.046 |<0.050 1[
%
BH18-03-21 [ 15.2-15.8 |<0.050|<0.050|<0.050]< 0.050 |< 0.050<0.050 | < 0.050 | < 0.050 < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050| < 0.030 | < 0.030| <0.042 |<0.013]|<0.046 |<0.050 */\X\X ~
\)( ~
- 7 BH18— Y X
BH18-03-211| 15.2-15.8 |<0.050<0.050]|<0.050]<0.050|<0.050]<0.050 | < 0.050]<0.050|<0.050 |<0.050|<0.050 < 0.050|<0.050]|<0.030|<0.030]| <0.042 |<0.013|<0.046|<0.050 N X
/ ' BH18/-06 Sy /
1 ~
K T~ [ - _‘/' ~ hl = L BH18-30 [Sample Depth| ANA | ANP |ANTH| B(a)A | B(a)P | B(b)F |B(ghi)P| B(kIF | CH |D(ah)A [FLAN]| FL IP | 1-MNP | 2-MNP |1&2-MNP| NP | PNT | PYR
/ ' / BH18-30 / J
/ 'A X @ = N / BH18-30-6 3.8-4.4 0.085 [ < 0.050]0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | 0.166 | 0.124 | < 0.050 | < 0.030 [ < 0.030| <0.042 |0.027|0.409]0.104
BH18-07 [Sample Depth|ANA [ANP|ANTH |B(a)A |B(a)P [B(b)F [B(ghi)P|B(k)F | CH |D(ah)A|FLAN| FL [ IP [1-MNP|2-MNP|1&2-MNP| NP [PNT | PYR ¥ / / / ~
K y N4 x BH18-30-66 3.8-4.4 0.086 | < 0.050]0.431 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | 0.175| 0.639 | < 0.050| 0.034 [<0.030| <0.042 [0.055 1.38 |0.102
BH18-07-9 6.1-6.7 1.55|1.86| 6.55 | 17.0 | 15.4 [ 11.8 | 7.33 [12.1|15.7| 2.43 |37.5|4.22]|7.09| 0.717 | 0.660 | 138 |5.68(16.9]31.7 / L~ &~ slalo7 / x
/ / ] P " ~ BH18-11 BH18-30-7 46-52 0.225(<0.050{0.292| 0.079 |<0.050| 0.065 [<0.050|<0.050| 0.065 |<0.050]|0.4340.445]|<0.050| 0.040 | 0.057 | 0.097 [0.166 1.22 |0.266
BH18-07-12 8.4-9.0 5.55(11.8( 52.9 | 38.2 [ 27.6 | 22.4 | 8.96 |21.6|32.9]| 3.70 [95.9(29.711.1] 101 | 2.46 126 [6.25[115]76.0 /N / '< X\:Xﬁ\ $_
/
! %
! < BH18-10 \ >
n 3
i n /L! g
BH18-10 |Sample Depth| ANA | ANP | ANTH | B(a)A | B(a)P | B(b)F |B(ghi)P | B(IF [ CH |D(ah)A| FLAN FL IP | 1-MNP [ 2-MNP |1&2-MNP| NP PNT | PYR - / X BH18—04 BH N
~ n ¢ / / li,;/ BH18-14 [Sample Depth| ANA ANP | ANTH | B(a)A | B(a)P | B(b)F |[B(ghi)P| B(k)F CH [D(ah)A| FLAN FL 13 1-MNP | 2-MNP |1&2-MNP| NP PNT PYR
BH18-10-3 15-21 0.055 | 0.295 | 0.433 | 2.81 | 291 | 3.42 | 236 | 1.37 | 258 | 0.642 | 507 [ 0077 | 2.44 | 0.040 | 0.049 | 0.090 | 0.101 [ 142 | 4.78 ‘W/ @
M/LL & BH18-14-3 1.5-21 0.216 [<0.050] 0.426 | 111 | 1.00 | 119 [ 0764 | 0473 | 1.02 | 0.206 | 2.74 | 0.211 | 0.749 | 0.196 | 0.197 | 0393 | 0.182 [ 2.14 | 2.28
BH18-10-11 6.7-8.2 <0.050|<0.050 | <0.050 < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.030 [ < 0.030 | <0.042 |<0.013|<0.046 |<0.050 37‘/955 > o
T S / q BH18—12 & BH18-14-7 46-5.1 <0.050|<0.050|<0.050 < 0.050 | <0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.030 [ < 0.030 | <0.042 |<0.013|<0.046|<0.050
Il <
S~ > &
< BH18-14-77 46-5.1 <0.050|<0.050 | <0.050 < 0.050 | <0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.030 [ < 0.030 | <0.042 |<0.013|<0.046|<0.050
- ! » - x
~ T~
y BH18-17 5 _ RN 8-13 —
BH18-04 |Sample Depth| ANA | ANP [ANTH|B(a)A|B(a)P|B(b)F|B(ghi)P [ B(k)F | CH [D(ah)A [FLAN| FL 1P [1-MNP |2-MNP |1&2-MNP| NP | PNT | PYR " S~ =<
” 4 So I
1 /
BH18-04-6 3.8-4.4 <0.050{0.120[0.158| 1.14 [ 1.23 | 1.23 | 0.648 |0.943|1.11| 0.199 | 1.68 | 0.052[0.673|<0.030| 0.041 | <0.042 |0.103[0.5261.55 o ] /
< x -
BH18-04-7| 4.6-52 0.052 |0.2390.323| 1.36 | 1.35 [ 1.29 | 0.823 | 1.10 [1.34| 0.245 | 2.55 [0.112[0.754] 0.054 | 0,074 | 0128 [0.173[ 111|231 BH18-08 Z\ S~~~ -
svP18-0: . ~ < y BH18-15 [Sample Depth| ANA | ANP |ANTH| B(a)A | B(a)P | B(b)F [B(ghi)P| B(k)F | CH |D(ah)A [FLAN| FL IP [1-MNP|2-MNP|1&2-MNP| NP |PNT| PYR
> ~
Q i ~
/ - 1 LN BH18-15-4 2.3-29 <0.050|0.067|0.055 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | 0.142 | < 0.050 | 0.083| 0.183 | < 0.050| 1.91 | 0.096 | 2.01 |<0.050|1.74]0.114
1 Xt T 7
: . [~. -
BH18-08 |Sample Depth| ANA ANP | ANTH | B(a)A | B(a)P | B(b)F |B(ghi)P| B(k)F CH |[D(ah)A | FLAN FL P 1-MNP [ 2-MNP |1&2-MNP| NP PNT PYR = ~ I \
[ BN18-09 /~' ] /
BH18-08-7 46-5.1 <0.050|<0.050| 0.064 | 0.105 | 0.079 | 0.081 [<0.050| 0.067 | 0.102 |<0.050| 0.232 | 0.053 |<0.050|<0.030|<0.030| <0.042 | 0.052 | 0.235 | 0.187 ~-
BH18-08-8 53-5.9 <0.050|<0.050 < 0.050 < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.030 [ < 0.030 | <0.042 |<0.013|<0.046 |<0.050
BH18-12 |Sample Depth| ANA | ANP | ANTH | B(a)A | B(a)P | B(b)F [B(ghi)P| B(k)F | CH [D(ah)A| FLAN FL IP [1-MNP | 2-MNP |1&2-MNP| NP PNT | PYR
BH18-08-10 69-7.5 <0.050|<0.050 | <0.050 < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.030 [ < 0.030 | <0.042 | 0.018 |<0.046|<0.050
BH18-12-3 15-2.1 <0.050|<0.050]<0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.030 [ < 0.030| <0.042 |<0.013|< 0.046 |<0.050
BH18-08-100 69-7.5 <0.050|<0.050 |<0.050 < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.050 | < 0.030 [ < 0.030 | <0.042 |<0.013|<0.046|<0.050

\\l\\

BH18-09 [Sample Depth| ANA ANP ANTH | B(a)A B(a)P B(b)F | B(ghi)P | B(k)F CH D(ah)A | FLAN FL IP 1-MNP | 2-MNP | 1&2-MNP NP PNT PYR
BH18-13 |Sample Depth| ANA | ANP [ ANTH | B(a)A | B(a)P | B(b)F [B(ghi)P| B(k)F CH | D(ah)A [ FLAN FL IP |1-MNP [ 2-MNP |1&2-MNP| NP PNT PYR
BH18-09-6 3.8-44 <0.050|<0.050|<0.050| 0.199 0.211 | 0.274 | 0.126 | 0.183 0.248 |<0.050| 0.522 |<0.050| 0.146 |<0.030|<0.030| <0.042 |<0.013]| 0.248 | 0.420
BH18-13-4 23-3.0 <0.050]<0.050]<0.050|<0.050]<0.050|<0.050|<0.050|<0.050|<0.050|<0.050|<0.050|<0.050|<0.050|<0.030]<0.030|] <0.042 |<0.013]<0.046]<0.050
BH18-09-9 6.1-6.7 <0.050[<0.050|<0.050]<0.050|<0.050|<0.050]<0.050|<0.050|<0.050|<0.050|<0.050]<0.050 | <0.050|<0.030|<0.030| <0.042 |<0.013]<0.046|<0.050
BH18-16 [Sample Depth| ANA ANP | ANTH | B(a)A | B(a)P | B(b)F [B(ghi)P| B(k)F CH | D(ah)A | FLAN FL P 1-MNP [ 2-MNP [1&2-MNP| NP PNT | PYR
BH18-05 |Sample Depth| ANA | ANP | ANTH | B(a)A | B(a)P | B(b)F |B(ghi)P | B(k)F CH [D(ah)A | FLAN FL P 1-MNP [ 2-MNP [ 1&2-MNP| NP PNT PYR
BH18-16-5/6 3.0-44 <0.050[<0.050|<0.050|<0.050|<0.050|<0.050]<0.050|<0.050|<0.050|<0.050]0.057 | < 0.050 | < 0.050| < 0.030 | < 0.030] <0.042 |<0.013]0.048|<0.050
BH18-05-5 3.0-3.7 <0.050[<0.050|<0.050]<0.050|<0.050|<0.050<0.050|<0.050|<0.050|<0.050|<0.050]|<0.050 | <0.050|< 0.030|<0.030| <0.042 |<0.013]<0.046|<0.050
BH18-16-8 53-59 <0.050[<0.050|<0.050|<0.050|<0.050| 0.050 |<0.050|<0.050]<0.050|<0.050]0.096|<0.050|<0.050|<0.030|<0.030| <0.042 0.023 |0.069| 0.085
BH18-05-55 3.0-3.7 <0.050[<0.050|<0.050]<0.050|<0.050|<0.050<0.050|<0.050|<0.050|<0.050|<0.050|<0.050 | < 0.050 | < 0.030|< 0.030| <0.042 |<0.013]<0.046|<0.050
BH18-17 Sample Depth| ANA ANP ANTH | B(a)A | B(a)P | B(b)F |B(ghi)P| B(k)F CH D(ah)A | FLAN FL 1P 1-MNP [ 2-MNP | 1&2-MNP | NP PNT PYR
PARAMETERS ABBREVIATION STANDARDS BH18-17-6 3.8-4.4 0.191 | 0.306 | 0.287 | 0.657 | 0.505 | 0.782 | 0.425 | 0.294 | 0.708 | 0.135 | 2.10 | 0.228 | 0.441 | 0.756 | 1.20 1.96 5.50 [ 1.32 1.83
ACENAPHTHENE ANA 7.9
BH18-17-9 6.1-6.7 <0.050|<0.050]<0.050|<0.050]<0.050]|<0.050]<0.050|<0.050]|<0.050|<0.050| 0.085 |<0.050]<0.050|<0.030|<0.030] <0.042 |0.079] 0.057 0.079
ACENAPHTHYLENE ANP 0.15
ANTHRACENE ANTH 0.67 LEGEND BH18-17-11 7.6-8.2 <0.050|<0.050|<0.050[<0.050|<0.050]<0.050|<0.050|<0.050|<0.050]<0.050|<0.050|<0.050|<0.050|<0.030|<0.030| <0.042 |0.029|<0.046|<0.050
BENZO(A)ANTHRACENE B(O)A 0.96 $ BOREHOLE BH18-17-111 7.6-8.2 <0.050|<0.050]<0.050|<0.050]|<0.050]<0.050|<0.050|<0.050]|<0.050|<0.050| 0.091 |<0.050]|<0.050| 0.040 0.049 0.089 0.107] 0.115 0.080
BENZO(A)PYRENE B(a)P 0.3 4 BOREHOLE,/MONITORING WELL
BENZO(B)FLUORANTHENE B(b)F 0.96 ‘@' SOIL VAPOUR PROBE BH18-17-13/14 9.1-10.5 <0.050<0.050|<0.050|<0.050]<0.050|<0.050|<0.050]<0.050|<0.050]<0.050|<0.050|<0.050|<0.050|<0.030|<0.030| <0.042 |0.031]|<0.046|<0.050
BENZO(G,H,|)PERYLENE B(ghi)P 9.6 PHASE TWO STUDY AREA
BENZO(K)FLUORANTHENE B(K)F 0.96 e PROPERTY LINE
CHRYSENE CH 9.6 INFRASTRUCTURE
DIBENZO(A,H)ANTHRACENE D(ah)A 0.1 EXISTING BUILDING
FLAN 9.6
LOCATION WHERE ALL SOIL SAMPLES
INDENO(1,2,3—CD)PYRENE P 0.96 ANALYSED MET THE SELECTED
_ _ P STANDARD FOR ALL PARAMETERS
METHYLNAPHTHALENE, 1 1—MNP 34** ANALYSED, SHOWN IN' GREEN
METHYLNAPHTHALENE, 2-— 2-MNP 34 LOCATION WHERE AT LEAST ONE
METHYLNAPHTHALENE, 1— & 2—| 1&2-MNP 344x SOIL SAMPLE ANALYSED EXCEEDED
THE SELECTED STANDARD FOR AT
NAPHTHALENE NP 0.65 LEAST ONE PARAMETER ANALYSED,
PHENANTHRENE PNT 270 SHOWN IN RED
PYRENE PYR 96 GREEN GREEN COLOURED CONCENTRATION
MET THE STANDARD APPLICABLE AT )
STANDARDS: (2011 THE TIME OF SAMPLING SCALE 1:1,000
e TABLE 5 (2011): STRATIFIED SITE CONDITION STANDARDS IN A —m ]
NON—POTABLE GROUNDWATER CONDITION FOR RESIDENTIAL/ RED B ol AT THE T RDS,
PARKLAND/INSTITUTIONAL PROPERTY USE, COARSE TEXTURED SAMPLING, SHOWN IN RED 0 20 40m
SUBSURFACE SOILS (MOE, 2011) et/ Location: e
. NOTE(S): O AL AMIETON SUBSURFACE SOIL ANALYTICAL RESULTS
1. ALL CONCENTRATIONS IN MICROGRAMS/LITRE (ug/L) 1. SCALE AND SITE INFRASTRUCTURE LOCATIONS HAMILTON. ON’ FOR SELECT PAHs
2. ’<’ : LESS THAN ROUTINE REPORTABLE DETECTION LIMIT APPLICABLE ARE APPROXIMATE »
AT THE TIME OF REPORTING INFORMATION ON THIS FIGURE MAY BE LOST IF Froject o o TR
3. 'm' : METRES IS _PRINTED, PHOTOCOPIED OR FAXED IN : 655184 | "™ 005F13_655184 | NOVEMBER 2018| "
4. ’2018 09 11’ : DATE FORMAT YYYY/MM/DD OTHER THAN ITS ORIGINAL SIZE AND COLOURS SNC,LA‘IALIN rye— N g | Prolet Worager . FIGURE 13
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MW18—28 MW—09—17 MW18—29 MW—104 MW—116 g
MW—201 ==
SCREENED INTERVAL: 3.4 — 6.4mbg SCREENED INTERVAL: 1.2 — 4.2mbg SCREENED INTERVAL: 5.5 — 8.6mbg SCREENED INTERVAL: 4.6 — 7.6mbg SCREENED INTERVAL: 12.2 — 13.7mbg
W—115 SCREENED INTERVAL: 155 — 17.0mbg
SCREENED ELEVATIONS: 86.8 — 83.8m SCREENED ELEVATIONS: 88.4 — 87.2m SCREENED ELEVATIONS: 82.4 — 79.3m SCREENED ELEVATIONS: 85.8 — 82.7m SCREENED ELEVATIONS: 75.0 — 73.5m
. _ SCREENED ELEVATIONS: 73.4 — 71.9m
Sample Date B F2 F3 Sample Date B F2 F3 Sample Date B F2 F3 Sample Date B F2 F3 Sample Date B F2 F3 SCREENED INTERVAL: 2.7 5-8mbg
SCREENED ELEVATIONS: 84.2 — 81.1m Sample Date B F2 F3
2018 09 25 1,510 28,200 890 201809 11 <0.50 <100 <250 2018 09 25 1,110 24,000 <500 20131011 350 12,000 <100 2014 1024 1.4 510 <100 ‘ - 3
2016 08 15 0.27 330 190
20131118 200 19,000 2,300 2014 10 24* 15 - - Sample Date B F2 F3
Py 2016 09 09 - <100 <100
MW=17—17 2016 08 15 170 10,000 <100 20141114 - 230 <100 20131011 320 1,500 <100
201809 10 < 0.50 <100 <250
. 20131118 660 5,800 510
SCREENED INTERVAL: 3.9 — 6.9mbg 201809 10 195 12,700 550 20141117 - 620 <100
. 201809 11 318 7,460 <250
SCREENED ELEVATIONS: 86.5 — 83.5m 20150128 ) - o
Sample Date B F2 F3 201809 12 0.50 <100 <250 MW18-23
SCREENED INTERVAL: 3.0 — 6.1mbg
2018 09 25 374 20,400 <500
SCREENED ELEVATIONS: B87.7 — 84.7m
MW18-01 Sample Date B F2 F3
SCREENED INTERVAL: 4.9 — 8.0mbg 50180910 o o P
SCREENED ELEVATIONS: 88.4 — 85.4m
Sample Date B F2 F3 \“*1 'lf/ Mw18-25
S~ 1 .
201809 10 om0 o0 o ~— . / N SCREENED INTERVAL: 6.1 — 9.2mbg
- A o
/\ ~.. = & ¥, SCREENED ELEVATIONS: 84.7 — 81.6m
MW18-02 = = £ 7, T L
- h _'1/15/ < Sample Date B F2 F3
SCREENED INTERVAL: 5.9 — 8.9mbg ~-. ~~ & i Q —x X~ -
! ~, & MW—116 . + Xy S A 2018 09 24 2.85 610 <250
SCREENED ELEVATIONS: 84.2 — 81.2m h ’ 2 ' S s T
i ~ +
/ - w ‘ s
Sample Date B F2 F3 H ~e N p W + MW18-26
1 < o ! % N /
201809 10 <0.50 <100 <250 ' X 3’ A ey o2 af SCREENED INTERVAL: 2.3 — 5.4mbg
v T — b
/ . I MW18=T3 / / SCREENED ELEVATIONS: 88.8 — 85.7m
MW-103 s W—09-17 ~ K 1
A MW—201 // I N / Sample Date B F2 F3
SCREENED INTERVAL: 7.0 — 10.1mbg I S S < X
18-01 — MW18-29 7 ~< / 20180924 215 16,600 500
SCREENED ELEVATIONS: 86.2 — 83.1m / / I X —0 / ~FI~.. X
[ < X — ~ x
1
Sample Date B F2 F3 ] '/’ MW—108 MW18= 1 Sy, MW18-27
< ; 54!‘,0 =
20131011 <02 <100 <100 /] | MW18—28 v 3 SCREENED INTERVAL: 2.0 — 5.1mbg
! MW18-02 o~ T
2016 08 05 0.2 <100 100 ' 1y SCREENED ELEVATIONS: 89.4 — 86.4m
— MW—103 ]
2016 09 09 <0.2 - - * Sample Date B F2 F3
Ha 7 MW—17-17
201809 11 0.50 <100 <250 RRigy sy, ! MW18-2 4 201809 24 17,100 33,900 <1000
RE, MW—205 a
2016 08 05 <0.2 <100 <100 1
. y MW—202
. 1
MW-205 4 7 ¥ SCREENED INTERVAL: 17.4 — 18.9mbg
Vi 1
SCREENED INTERVAL: 16.7 — 18.2mbg [ / MW18—27 SCREENED ELEVATIONS: 72.7 — 71.2m
SCREENED ELEVATIONS: 75.1 — 73.6m { f MW—18—17 Sample Date 5 2 3
Sample Dat; ' !
ample Date 8 F2 F3 / 201609 13 02 <100 <100
: MW18—03
20160909 <02 <100 <100 4 2018 09 13 <0.50 <100 <250
2018 09 11 <0.50 <100 250 5
MW18-30
MW18-03 SCREENED INTERVAL: 2.0 — 5.1mbg
SCREENED INTERVAL: 14.2 — 17.3mbg SCREENED ELEVATIONS: 91.5 — 88.4m
SCREENED ELEVATIONS: 79.1 — 76.1m " 18107 Sample Date B F2 F3
~—~
Sample Date B F2 F3 X\:ﬁ\ 2018 09 27 <0.50 230 <250
2018 09 27 <0.50 <100 <250 7‘\ MW—204
MW18—14
lLy SCREENED INTERVAL: 2.1 — 5.2mb:
MW18-18-17 h MW18—-04 W18-05 9
SCREENED INTERVAL: 1.6 — 3.1mbg / / SCREENED ELEVATIONS: 91.7 — 88.6m
SCREENED ELEVATIONS: 89.4 — 87.9m x Sample Date B F2 F3
Sample Date B F2 F3 - ></ ' . 201809 10 £0.50 150 <250
2018 09 27 <0.50 <100 <250 o ~ y / y ~ ‘ e
_ _ i Mw=102 MR1B-17 RGN — MW18-07
~o [~ —
" - =~ MW= 203 SCREENED INTERVAL: 3.7 — 6.8mbgq
s ~ )
MW18—24 e~ ! /
X / SCREENED ELEVATIONS: 88.2 — 85.1m
SCREENED INTERVAL: 5.9 — 9.0mbg MW18-08 * =4
l/' ~ ~< o Sample Date B F2 F3
SCREENED ELEVATIONS: 85.2 — 82.2m ey Sk
! / 1 i Ny, 201809 10 <0.50 <100 <250
Sample Date B F2 F3 ] - &
1
2018 09 24 <0.50 <100 250 . /'\~~ ~ K MW—203
. .
Mi18309 / - i / SCREENED INTERVAL: 16.7 — 18.2mbg
X Ny =~ i
MW—204 ) /' - - 5 / \ / SCREENED ELEVATIONS: 78.3 — 76.8m
. = 1
SCREENED INTERVAL: 16.8 — 18.3mbg Tav s, X & ~ Sample Date 5 . .
<~ " / I~ =~ « ,' / ~
SCREENED ELEVATIONS: 81.5 — 79.9m ! ,/ / 7 './ w /*’ i = ; > / / ote 081 o 0 700
1 1 -~ -~
Sample Date B F2 F3 / / ’ ,/ ] / ~ N MW18—165  T~wu 3 ,I } 2016 09 13 - 150 <100
1 1 1 @
201608 15 <0.2 240 240 MW18—08 ! i / / F @ / i i 201809 13 <0.50 <100 <250
1 o 1
201609 09 - <100 <100 SCREENED INTERVAL: 4.9 — 8.0mbg h v f T~~~ !
i r LA ~
SCREENED ELEVATIONS: 88.6 — 85.6m i | y Sy MW-01-17
- 1 N
Somple Date N 2 s P J ) SCREENED INTERVAL: 2.2 — 5.2mbg
-~ 1
20180907 00 100 o - ! / SCREENED ELEVATIONS: 90.8 — 87.8m
Sample Date B F2 F3
MW18-09 201809 11 <0.50 <100 <250
4 MONITORING WELL
PHASE TWO STUDY AREA SCREENED INTERVAL: 5.0 — 8.1mbg o
PROPERTY LINE SCREENED ELEVATIONS: 89.2 — 86.2m MW—102 SOREENED INTERVAL 5.3 — B.4mm
: 5.3 — 8.4mbg
INFRASTRUCTURE
Sample Date B F2 F3 SCREENED INTERVAL: 2.1 — 5.2mbg -
EXISTING BUILDING SCREENED ELEVATIONS: 90.7 — 87.7m
—x—x—x—x—  FENCE LINE 20180907 <050 <100 =250 SCREENED ELEVATIONS: 90.1 — 87.1m Sample Date B F2 F3
LOCATION WHERE MOST RECENT Samole Date . o F3 MW18-04
GROUNDWATER SAMPLE MET P 20131011 <02 280 340
STANDARDS FOR. ALL PARAMETERS SCREENED INTERVAL: 2.4 — 5.4mbg
CReEN e ANALYSED. SHOWN IN i B - v SCREENED ELEVATIONS: 90.7 — 87.7 MW18-05 20160804 02 - o
GREEN . .7 - 7Im —
O N WHERE. WOST REGENT PARAMETERS ABBREVIATION STANDARDS 016 0804 s oo o0 — o - o
o LOCATION WHERE MOST RECENT BENZENE B 44 Sample Date B £ F3 SCREENED INTERVAL: 2.9 — 6.0mbg : e
STANDARDS FOR AT LEAST ONE PHC F2 F2 150 20180912 <050 <100 <250 - - SCREENED ELEVATIONS: 89.5 — 86.5 20131011 <02 340 340
PARAMETER THAT WAS ANALYSED, 2018 09 07 <0.50 <100 <250 . o - .om
PHC F2 F3 500
SHOWN IN RED
GREEN COLOURED CONCENTRATION STANDARDS: Sample Date ° P i
GREEN
MET THE STANDARD APPLICABLE AT e TABLE 3 (2011): FULL DEPTH GENERIC SITE CONDITION STANDARDS MW18—16 MW18—17 2018 09 10 <050 <100 <250
THE TIME OF SAMPLING IN A NON—POTABLE GROUNDWATER CONDITION FOR ALL TYPES OF - SCALE 1:1,000
RED EXCEEDANCES OF STANDARDS, PROPERTY USE, COARSE TEXTURED SOILS (MOE, 2011) SCREENED INTERVAL: 4.0 — 7.1mbg SCREENED INTERVAL: 5.2 — 8.3mbg = e = I
APPLICABLE AT THE TIME OF ) 0 20 40m
SAMPLING, SHOWN IN RED 1. ALL CONCENTRATIONS IN MICROGRAMS/LITRE (ug,/L) SCREENED ELEVATIONS: 90.3 — 87.3m SCREENED ELEVATIONS: 87.4 — 84.3m S —
2. I H itle:

NOTE(S): 3. '<' : LESS THAN ROUTINE REPORTABLE DETECTION LIMIT APPLICABLE Sample Date B F2 F3 Sample Date B F2 F3 CI&N?I:AI':‘A#AIS(ON GROUNDWATER ANALYTICAL RESULTS

1. SCALE AND SITE INFRASTRUCTURE LOCATIONS AT THE TIME OF REPORTING 2018 09 07 050 00 I HAMILTON. ON’ FOR SELECT BTEX PHCs
ARE APPROXIMATE 4. ¥ : FIELD DUPLICATE OF PREVIOUSLY LISTED SAMPLE ; ; <25 201809 07 <050 <100 50 ,

2. INFORMATION ON THIS FIGURE MAY BE LOST IF 5. VOC' : VOLATILE ORGANIC COMPOUNDS Froject o Dot Dwa N
IT IS PRINTED, PHOTOCOPIED OR FAXED IN 6. 'm’ : METRES 2018 09 12 <0.50 <100 <250 d Filename: ate: wg No:
OTHER THAN TS ORIGINAL SIZE AND COLOURS | |7 "2018 09 11 : DATE FORMAT YYYY/MM/DD SNC*LAVALIN — 005184 T 005F14.650184  —__NOVEMBER 20181 FiguRe 14

) AG i LB ) LB
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MW-09-17 MW18-29 MW—-104 MW-116 MW-115 MW—-201
SCREENED INTERVAL: 1.2 — 4.2m SCREENED INTERVAL: 5.5 — 8.6mbg SCREENED INTERVAL: 4.6 — 7.6mbg SCREENED INTERVAL: 12.2 — 13.7mbg SCREENED INTERVAL: 2.7 — 5.8mbg SCREENED INTERVAL: 15.5 — 17.0mbg —=N=-
MW18-28 SCREENED ELEVATIONS: 87.2 — 84.2m SCREENED ELEVATIONS: 82.4 — 79.3m SCREENED ELEVATIONS: 85.8 — 82.7m SCREENED ELEVATIONS: 75.0 — 73.5m SCREENED ELEVATIONS: 84.2 — 81.1m SCREENED ELEVATIONS: 73.4 — 71.9m
SCREENED INTERVAL: 3.4 — 6.4mbg Sample Date |  ANA ANP B(b)F B(ghi)P B(k)F 13 NP Sample Date |  ANA ANP B(b)F B(ghi)P B(k)F 13 NP Sample Date [ ANA ANP B(b)F B(ghi)P B(k)F P NP Sample Date [  ANA ANP B(b)F B(ghi)P B(k)F P NP Sample Date [  ANA ANP B(b)F B(ghi)P B(K)F 13 NP Sample Date |  ANA ANP B(b)F B(ghi)P B(k)F 13 NP
SCREENED ELEVATIONS: 86.8 — 83.8m 201809 11 <0.020 | <0.020 | <0.020 | <0.020 | <0.020 | <0.020 | <0.050 2018 09 25 193 1.74 0.048 <0.020 | <0.020 | <0.020 8,740 20131011 370 19 <0.1 <0.2 <0.1 <0.2 12,000 2014 10 24 36 1.4 <0.1 <02 <0.1 <02 30 201310 11 58 <0.2 <0.1 <0.2 <0.1 <02 1,500 2016 08 15 <02 <0.2 <0.1 <0.2 <0.1 <0.2 1.1
Sample Date [ ANA ANP B(b)F B(ghi)P B(k)F 1P NP 20131118 310 74 <01 <02 <0.1 <0.2 14,000 2015 01 28 <0.2 0.41 <0.1 <02 <0.1 <02 <0.2 20131118 80 0.43 <0.1 <0.2 <0.1 <02 2,900 2018 09 10 <0.020 | <0.020 | <0.020 | <0.020 | <0.020 | <0.020 0.125
2018 09 25 139 1.44 0.850 0.197 0.254 0.298 10,500 2016 08 15 270 <02 0.57 0.27 0.27 0.2 10,000 2018 09 12 2.46 0.065 0.082 0.036 0.033 0.042 0.286 2018 09 11 152 0.852 <0020 | <0.020 | <0.020 | <0.020 5,520
2018 09 10 219 2.32 0.132 0.037 0.043 0.049 8,880
MW18-23
MW=17-17
SCREENED INTERVAL: 3.0 — 6.1mbg
SCREENED INTERVAL: 3.9 — 6.9mbg
SCREENED ELEVATIONS: 87.7 — 84.7m
SCREENED ELEVATIONS: 85.47 — 83.47m
Sample Date ANA ANP B(b)F B(ghi)P B(k)F P NP
Sample Date [ ANA ANP B(b)F B(ghi)P B(k)F 1P NP
2018 09 10 431 0.040 <0020 | <0.020 | <0.020 | <0.020 0.122
2018 09 25 154 2.81 0.116 0.027 0.040 0.038 7,710
MW18-25
MW18-01 SCREENED INTERVAL: 3.0 — 6.1mbg
SCREENED INTERVAL: 4.9 — 8.0mbg SCREENED ELEVATIONS: 87.7 — 84.7m
SCREENED ELEVATIONS: 88.4 — 85.4m Sample Date ANA ANP B(b)F B(ghi)P B(k)F P NP
Sample Date ANA ANP B(b)F B(ghi)P B(k)F P NP 2018 09 24 30.0 5.59 0.250 0.094 0.083 0.120 327
2018 09 10 0.031 <0.020 | <0.020 | <0.020 | <0.020 | <0.020 0.078
MW18-26
MW18-02 SCREENED INTERVAL: 2.3 — 5.4mbg
SCREENED INTERVAL: 5.9 — 8.9mbg SCREENED ELEVATIONS: 88.8 — 85.7m
SCREENED ELEVATIONS: 84.2 — 81.2m Sample Date ANA ANP B(b)F B(ghi)P B(k)F P NP
Sample Date ANA ANP B(b)F B(ghi)P B(k)F P NP 20180924 646 227 0.194 0.054 0.061 0.070 10,400
201809 10 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.054
\\\l ’/%/
~< 1
/\ Iy = l N, MW18-27
S~ S< I .
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