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content and opinions contained in the present report are based on the observations
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makes use of, relies on, or makes decisions in accordance with this report, said third party
is solely responsible for such use, reliance or decisions. WSP Canada Inc. does not accept
responsibility for damages, if any, suffered by any third party as a result of decisions made
or actions taken by said third party based on this report. This limitations statement is
considered an integral part of this report.

The original of this digital file will be conserved by WSP Canada Inc. for a period of not less
than 10 years. As the digital file transmitted to the intended recipient is no longer under the
control of WSP Canada Inc,, its integrity cannot be assured. As such, WSP Canada Inc. does
not guarantee any modifications made to this digital file subsequent to its transmission to
the intended recipient.
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1 Introduction

WSP Canada Inc. (WSP) was retained by the City of Vaughan to conduct a hydrogeological
investigation as part of Phases 3 and 4 of the Municipal Class Environmental Assessment
(MCEA) process for the extensions of Interchange Way from 218 m west of Edgeley
Boulevard to Creditstone Road, and Millway Avenue from Highway 7 to Interchange Way
(the "Project”). Phases 1 and 2 of the MCEA will be completed as part of the Vaughan
Metropolitan Centre (VMC) Transportation Master Plan (TMP) Update.

The City of Vaughan (‘the City’) is updating the TMP to confirm transportation needs,
supportive policies and a phasing strategy to 2041 with a focus on street connectivity,
accessibility and support for multi-modal mobility. The planning and design of the
previously proposed extensions of Millway Avenue and Interchange Way will be advanced
through the Project.

For the purposes of this study, a 500-m evaluation zone was added around the Site to
focus the investigation on areas with high potential for groundwater sensitivity to the
project. The location of the Site and the Study Area are shown on Figure 1 appended.

This hydrogeological investigation was completed alongside a Contamination Overview
Study (COS) by WSP for this project, with a COS report issued under a separate cover.

On May 2025, City of Vaughan provided WSP with updated design drawings. The updated
design drawings had minor change in alignment located along Interchange Way (east of
intersection of Interchange Way and Jane Street (shown in Figure 5)). WSP reviewed the
drawings and found that the minor change in design does not impact the overall findings
for this Hydrogeological report.
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2 Background

2.1 Climate

Climate data was reviewed from the closest Government of Canada weather station, which
is at Toronto North York Weather Station, located approximately 6 km southeast of the
Study Area. Figure 2 shows the daily temperature and precipitation data recorded over the
previous six (6) years (Government of Canada, January 2022).

As shown on Figure 2, the precipitation has generally remained below 40 millimeters (mm)
per day, with a range of 0 to 73.0 mm and an average of 2.3 mm per day. The temperature
follows the typical seasonal trends with highs in the summer season up to 30.0 degrees
Celsius (°C) and lows in the winter to -22.0°C and an overall average of 8.4°C.

—mﬁﬂH{Hﬂ" =-f @ - - — 2
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Figure 2: Historical Climate Data (2016-2021)

2.2 Land Use

The Study Area is located within an urban area with the most predominant land use being
industrial (primarily light with some heavy industrial). Other land uses include commercial,
transportation roadways and corridors, residential and natural areas. Lands within the Study
Area are shown on Figure 1.

2.3 Physiography, Topography and Drainage

The Site and the Study Area are located within the Peel Plain physiographic region
(Chapman and Putnam, 1984; OGS, 2007). The Peel Plain is characterized as a level to

5
>3
J1
D
J1

i)
J1
;B
WO




Assessment (EA) Studies for the Extensions of Interchange Way and

Vaughan Metropolitan Centre (VMC) Schedule ‘C’ Class Environmental \‘I quaNgOthn

Ml”WayAVenue METROPOLITAN CENTRE

undulating beveled till plain, where rivers and creeks have formed incised valleys. The soils
within the Peel Plain are generally comprised of glacial till covered in places by thin
deposits of glacio-lacustrine based clay and silt soils, deposited between 12,000 and 13,000
years ago at the bottom of glacial Lake Peel.

Topography of the Study Area exhibits a low relief with a gradual slope to the southwest.
Ground surface elevations across the Study Area generally range between 205 meters
above the sea level (masl) in the east and 190 masl in the southwest (NDMNFR, 2022a).
Ground surface reaches a topographic high of 215 masl along the Highway 407 in the
southeast portion of the Study Area (see Figure 1). Drainage in the area is interpreted to be
directed to storm sewers and drainage ditches in the Study Area.

Black Creek enters the Study Area in the northeast and flows north-to-south through the
Study Area (see Figure 1). Black Creek has a warm thermal regime and continues to flow
south and into the Humber River, located approximately 12 km south of the Site. The Study
Area is present within the Humber River and Don River watersheds (TRCA, 2008 and 2009).

There are several ponds within the Study Area (see Figure 3), but there are no Areas of
Natural or Scientific Interest, unevaluated wetlands or provincially significant wetlands
(NDMNEFR, 2022b) in the Study Area.

2.4 Source Water Protection

The Study Area is under the jurisdiction of the CTC (Credit Valley, Toronto and Region,
Central Lake Ontario) Source Protection Region, specifically the Toronto Source Protection
Area (MECP, 2021a).

The study boundaries were evaluated to identify any potential drinking water vulnerabilities
and threats, including the proximity to any vulnerable area, including the following:

— Wellhead Protection Areas (WHPA);

i 5-0-9-0-0— 4
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— Intake Protection Zones (IPZ);

— Highly Vulnerable Areas (HVA);

— Significant Groundwater Recharge Areas (SGRA); and

— Wellhead Protection Area-Q (WHPA-Q, Water Quantity).

The Ministry of the Environment, Conservation and Parks (MECP) Source Protection
Information Atlas indicates that the Site does not fall within vulnerable areas, but a portion
of the Study Area has been identified as a Highly Vulnerable Aquifer (MECP, 2021a), as
highlighted in Table 1.

Table 1:  Summary of Vulnerable Areas

Source Protection Area Toronto Source Protection Area

Wellhead Protection Area (WHPA) No
Wellhead Protection Area Q1 (WHPA-Q1) No
Wellhead Protection Area Q2 (WHPA-Q2) No
Wellhead Protection Area E (GUDI) No
Intake Protection Zone (IPZ) No
Intake Protection Zone (IPZ-Q) No
Issue Contributing Area No
Significant Groundwater Recharge Area No

Site — no; HVA are present immediately east of

Highly Vulnerable Aquifer (HVA) Jane Street south of Highway 7 in Study Area

Event Based Area No

o=f-@-E-E — 5
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Within the Study Area, an HVA has been identified East of Jane Street South of Highway 7
near Doughton Road. Areas designated as HVA were mapped by Toronto and Region
Conservation Authority (TRCA) using the Intrinsic Susceptibility Index (or assessment of
vulnerability), which uses existing information from the Water Well Information System
database. Factors such as saturated thickness of an aquifer unit, the soil type and the
susceptibility of the aquifer to contamination are used to determine the vulnerability of an
area (MECP, 2017).

Vulnerability is measured on a 10-point scale and shows how quickly water (and pollutants)
move from the surface to the aquifer. The vulnerability score in these areas of the Study
Area is 6, indicating a high contamination risk. Since the Site does not lie within a WHPA
and there are no active municipal water supply wells in the Study Area (see Section 2.8.2), it
is unlikely that a hydrological connection exists to an aquifer that is a source of drinking
water across the Study Area.

2.5 Contamination Overview Study

WSP Canada Inc. completed a Contamination Overview Study (COS) for the Site in order to
identify environmental risks with respect to soil and groundwater quality, referred to as
areas of potential environmental concern (APECs) in January 2022. The COS report
included the review of municipal records and historical aerial photographs, Environmental
Site Assessment (ESA) reports from the City of Vaughan for the Study Area, obtaining and
reviewing an environmental database report (ERIS) and conducting a site visit to confirm
the results of records’ review.

2.6 Previous Investigations

The City of Vaughan provided several background reports for the project to WSP in
November 2021. Reports relevant to the hydrogeological study are discussed below.

= -k -R-m- @ — 0
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— Stormwater Retention Guideline, Vaughan Metropolitan Centre — Southeast Quadrant —
DRAFT (Emmons & Olivier Resources, Inc., on-going)

Emmons & Olivier Resources Canada Inc. prepared a stormwater retention guideline for
the VMC project in September 2020. The purpose of the guideline was to assess feasibility
and provide guidance on stormwater management retention in the Right of Way, parks
and open space in the southeast quadrant of the VMC project and considered the
potential expansion area to the east.

As discussed by Emmons & Olivier Resources Canada Inc., the VMC is being redeveloped
into an urban centre based on plans and guidelines prepared by the City of Vaughan. The
Black Creek Renewal Class EA developed a stormwater management strategy unique to the
Southeast Quadrant of the VMC. The stormwater management strategy includes Low
Impact Development measures (LIDs). The expansion area east of the Southeast Quadrant
is a potential expansion area to the existing VMC boundary, which is under review as part
of the VMC Secondary Plan Update.

In this report, depth to groundwater was discussed. Following spring and summer 2020
precipitation, groundwater levels ranged from 1.4 to 4.4 meters below the ground surface
(mbgs) in open shallow boreholes advanced by GeoPro Consulting Limited (GeoPro) in the
area north of Peelar Road and south of Highway 7 between Jane Street and Creditstone
Road (see Figure 2) in August 2020. Emmons & Olivier Resources Canada Inc. noted that
the groundwater levels are expected to fluctuate by 1.0 to 1.5 m higher in years with more
precipitation.

— Updated Hydrogeological Study and Dewatering Impact Assessment Report, Edgeley
Pond and Park, City of Vaughan, On (WSP Canada Group Limited, September 2020)

WSP prepared a hydrogeological assessment for the Edgeley Pond and Park, located at
2910 Highway 7 in the northeast quadrant of the intersection of Highway 7 and Jane Street
in Vaughan, Ontario (northeastern portion of the Study Area). The Edgeley Pond block

—— =% -@-@-F — /
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consists of open space with two permanent wet ponding areas and Black Creek flowing
from north to south. The Edgeley Pond is proposed to undergo retrofit works in support of
future development demands. The purpose of the WSP’s 2020 hydrogeological study was
to address comments provided by the TRCA and Terraprobe Inc. for the 2018 WSP's
hydrogeological assessment to determine the lateral extent of potential saturated sand and
gravel deposits and provide additional details to support construction of the proposed
bridge and subsurface structures on the site.

As part of the investigation, fourteen (14) monitoring wells were installed by a licensed
driller between May 11 and June 16, 2020. Water levels were measured at all wells on-site
between June 22 and September 2, 2020 and single well response tests were conducted at
six (6) locations on June 19 and 22, 2020 to estimate the hydraulic conductivity of the
aquifer. Hydraulic conductivity ranged between 2.1 x 10 -5 m/s for sandy silt till and 6.8 x
10-8 m/s for a sand to silty sand.

Groundwater samples were collected at two (2) locations BH20-10A and BH20-14 on June
22, 2020. The groundwater samples were reviewed with respect to key parameters in the
Provincial Water Quality Objectives (PWQOs) and selected parameters of Ontario
Regulation (O. Reg.) 153/04, such as Volatile Organic Compounds (VOCs), Polycyclic
Aromatic Hydrocarbons (PAHSs), Semi-Volatile Organics, and Petroleum Hydrocarbons
(PHCs). All parameters met the City of Vaughan Storm Sewer Bylaw 087-2016, with the
exception of total suspended solids, total kjeldahl nitrogen, and total manganese. All
parameters met PWQO, except for total aluminum, total cobalt, total iron, total
phosphorus, and total zinc at BH20-10A, and total aluminum at BH20-14.

Groundwater levels across the site were observed to range from 0.22 to 8.25 mbgs
(elevations of 202.19 to 195.72 masl) between March 24 and September 2, 2020. Shallow
groundwater flow at Edgeley Pond is interpreted to be towards the centre of the site, and
then to the east. The deeper groundwater flow direction is inferred to be to the east.

] o=f-—@-\ - — 8
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2.7 Geology

According to Ontario Geological Survey (OGS, 2010), the surficial geology in the Study Area
is primarily sandy silt to silty sand-textured till, interpreted to be Newmarket Till. Fine-
textured glaciolacustrine deposits of silt and clay with inclusions of sand and gravel are
present in the northeast and western portions of the Study Area. Alluvial deposits of sand
and gravel with minor content of clay and silt are present along the Black Creek in the
central portion of the Study Area (Figure 3).

The bedrock in the area consists of Ordovician aged shale interbedded with limestone of
the Georgian Bay Formation (OGS, 2011). The bedrock is expected at depth over 103 mbgs,
based on the review of the MECP water well records (see Appendix A). Bedrock is not
considered significant to the hydrogeological setting of the Site.

A review of the MECP Water Well Information System (WWIS) was conducted for this study.
The MECP WWIS is a compilation of water wells drilled in the Province of Ontario for the
purpose of human, agricultural and industrial consumption. Pursuant to the Ontario Water
Resources Act (OWRA), any well drilled for these purposes must be drilled by an MECP
licensed well drilling contractor and documented on a WWR. The record is then filed with
the MECP. Examples of data recorded on a water well record include: location of well, date
drilled, depth to where water is found, static water level and subsurface stratigraphy (i.e.,
geological layers). Since well records have been completed by many different drillers
during the past 50 or so years, data accuracy and consistency is sometimes questionable.
The information in the records cannot always be taken as accurate and must be interpreted
in the context of the overall regional setting, and geological conditions. Detailed water well
records for the Study Area can be found in Appendix A.

m— -k -R-m- @ — 9
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The MECP WWRs indicate topsoil at surface at various locations, with thickness between 0.1
to 0.6 mbgs; fill, consisting of silt, sand or gravel was also present between 0.1 and 2.0
mbgs in the Study Area. Clay was recorded between depths of 0.3 to 13.7 mbgs (elevations
of 198.3 to 184.9 masl), depths of 15.2 to 24.4 mbgs (184.5 to 179.1 masl) and 54.9 to 103.0
mbgs (151.3 to 102.5 masl). Silt was recorded between depths of 1.5 to 10.7 mbgs (199.6 to
192.3 masl), with thickness ranging from 2.7 to 8.9 m. Layers of sand and gravel were noted
between 6.7 and 48.8 mbgs (elevations of 191.9 to 149.9 masl), with a varying thickness
between approximately 0.3 and 5.5 m. Sandy silt or silty sand was present between 2.4 and
5.5 mbgs (199.2 — 196.2 masl). Silty clay or clayey silt was present at depths of 0.3 to 13.7
mbgs (elevations of 200.0 to 186.6 masl), 6.0 to 20.0 mbgs (194.0 to 180.0 masl) and again
from 20.1to 80.5 mbgs (180.2 to 119.8 masl). Till was recorded at depths from 3.0 to 10.7
mbgs (no elevations provided). Water-bearing silty sand to sandy silt was recorded
between 2.7 and 5.6 mbgs (200.0 and 198.1 masl) and from 15.0 to 20.0 mbgs (187.0 to
182.0 masl); water-bearing clayey silt was recorded at one location between 3.7 and 4.9 m
(202.3 to 201.0 masl); water-bearing clayey sand was recorded at one location from 3.0 to
4.0 mbgs (196.2 to 195.3 masl); water-bearing sandy silt and gravelly sand was recorded
from 4.8 to 6.5 mbgs (199.0 to 197.8 masl) and 10.1to 12.2 (192.2 to 190.1 masl) in the
northern and northeastern portions of the Study Area.

In the northeastern portion of the Study Area, bound by Jane Street in the west,
Maplecrete Road in the east, Doughton Road in the north and Peelar Road in the south,
GeoPro advanced fifteen (15) boreholes to depths ranging from approximately 1.5 to 6.6
mbgs. Topsoil was encountered at fourteen of the boreholes, underlain by fill of thickness
0.7 — 5.6 m consisting of clayey silt, sandy silt, sand and silt, and gravelly sand. Organic
clayey silt was identified below the fill at BH3 and extended to 4.0 mbgs; clayey silt was
identified at BH7, BH10 and BH14 from 2.1 to 4.0 mbgs. Glacial till was identified at BH2 to
BH5, BH7 to BH9 and BH11 to BH15 ranging in depths from 2.9 to 6.6 mbgs. Sandy silt to
sand and silt was encountered at BH5, BH9, BH11, BH12 and BH15 between 2.1 to 4.2 mbgs,
and at BH4, BH5, BH7 to BH10, and BH13 from 4.0 to 6.6 mbgs. At BH8, a till like sandy silt

e 9-0-0-0-0— 10
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extended to approximately 5.6 mbgs. In the area of Edgeley Pond in the northeastern limits
of the Study Area, the surficial soils have been described as thin deposits of glacio-
lacustrine clay and silt deposits, underlain by stratified silty sand to sand and gravel
deposits.

2.8 Hydrogeology

2.8.1 Regional Hydrogeology

The movement of groundwater through the subsurface is controlled by the hydraulic
gradients and the relative distribution of coarse and fine-grained sediments. In general,
water will move laterally through coarse-grained sediments (sands and gravels) and
vertically through fine-grained sediments (silts and clays). As such, the geologic units are
typically grouped into hydrostratigraphic units that reflect the capacity of the geologic
units to transmit water.

Hydrostratigraphic units are considered to be either aquifers (with good capacity to
transmit water) or aquitards (which typically impede transmission of water). Ultimately, the
distribution and interconnection of aquifers and aquitards are responsible for observed
groundwater movement.

The regional hydrostratigraphic profile for the area was presented by Earthfx Inc. (2006) as
follows:

— Surficial aquifer (including weathered Halton Till)
— Halton Aquitard

— Oak Ridges Aquifer / Mackinaw Interstadial

— Newmarket Till

— Thorncliffe Aquifer Complex

— Sunnybrook Aquitard

— -k -R-m- @ — 11
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— Scarborough Aquifer Complex
— Bedrock

The Halton Aquitard consists of recent sediments and associated sediments that covers a
portion of the underlying Oak Ridges Aquifer Complex (ORAC), acting as a confining layer
to the ORAC.

Where the Oak Ridges Sediments are deposited is a regional aquifer system, known as the
Oak Ridges Aquifer Complex. This aquifer is a significant source of groundwater for
domestic, commercial, industrial, institutional, agricultural and municipal water supplies.
The ORAC also provides baseflow to the headwaters of creeks and rivers. South of
Bloomington Sideroad, the ORAC is a confined aquifer and demonstrates artesian
groundwater conditions in some areas.

The Newmarket Aquitard consists of the Newmarket Till and other low permeability
deposits that infill the erosional channels. This Aquitard is considered to be a “leaky”
confining layer, but effective in protecting the underlying aquifers from potential
contamination.

The Thorncliffe Aquifer Complex consists of fine to coarse-grained sediments of the
Thorncliffe Formation. This Formation has local sand and gravel deposits and groundwater
in this layer is typically under pressure. South of Aurora the groundwater is under artesian
pressure and can result in flowing wells.

The Sunnybrook Aquitard separates the Thorncliffe and Scarborough Aquifer Complexes.
This aquitard has low permeability and provides resistance to vertical groundwater
movement. This also acts as protection of the underlying aquifers from potential
contamination.

The Scarborough Aquifer Complex consists of fine to coarse-grained sediments associated
with the Scarborough Formation. Topographic lows and valleys in the underlying bedrock

— -k -R-m- @ — 12
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tend to correspond to areas where this Formation is more coarse-grained with thicker
deposits. Groundwater within the Scarborough Aquifer Complex is typically under pressure
and locally produces high well yields suitable for municipal or commercial wells.

Three-hundred and seventy-eight (378) water well records within the Study Area were
identified through a MECP database search in December 2021 (MECP, 2021b). Locations of
the MECP well records are shown on Figure 4. Seventy-one (71) of the records are records
of abandonment and have not been included in the summary below. The remaining 307
well locations are summarized below:

— 125 wells (40.7%) have a total depth of 10 m or less;

— 57 wells (18.6%) have a total depth of between 10 and 20 m;

— 38 wells (12.3%) have a total depth of between 20 and 30 m;

— 11 wells (3.6%) have a total depth greater than 30 m;

— 76 wells (24.8%) do not have well depth information provided;

— 1(0.03%) well was screened in bedrock; 17 wells (5.6%) were screened in overburden;
289 wells (94.1%) have no information provided regarding the well depth;

— 35 of the above-mentioned wells are listed for dewatering use (11.4%); 183 are listed as
test holes/monitoring/observation wells (59.6%); 2 records are listed as unfinished wells
(0.7%); 7 wells are listed as water supply wells (2.3%); and 80 records do not list the
water use (26.1%).

— The water supply wells were installed between 1952 and 1986. Three (3) records are
listed for industrial use, two (2) records are for domestic use, one (1) for livestock use
and one (1) record is listed for commercial use.

— Static water level information was available for 43 wells. Static water levels range
between 0.0 (at surface) to 42.7 mbgs. One (1) well was listed as “flowing” (i.e., with
artesian pressure);
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— Information on “water found” depth was available for 85 wells. Groundwater depths for
these wells range between 0.8 and 74.4 mbgs;
— 34 wells (11.1%) are identified as having fresh water, 273 records did not specify type.

Detailed water well records can be found in Appendix A.

As can be seen from the above details, only a few wells historically were used for water
supply purposes in the Study Area, which is consistent with observations of the site visit
carried out by WSP in September 2021 (see Section 3). There is a broad variation of water
levels in the wells in the Study Area, with one well exhibiting artesian conditions, consistent
with results of the geotechnical study carried out by GeoPro Consulting Limited north of
Peelar Road and south of Highway 7 in August 2020 (see Section 2.6).

Groundwater levels measured by GeoPro in open boreholes ranged from 1.38 to 4.43 mbgs
two days after completion of drilling, with water levels measured 2.4 and 2.9 mbgs in
boreholes BH2 and BH9 along the proposed extension of Interchange Way east of Jane
Street. Two locations BH1 and BH6 were noted to be ‘dry’ upon completion of drilling.
Cave-in occurred at all locations following drilling.

Groundwater levels across the Edgeley Pond site ranged from 0.22 to 8.25 mbgs (202.19 to
195.72 masl) between March 24 and September 2, 2020, with the seasonally high
groundwater elevations observed in May, following spring melt. Groundwater elevations in
shallow monitoring wells BH17-1 and BH17-7 decreased by approximately 0.2, respectively,
between April and mid-June 2020. During summer months (June — September), water
levels continued to decrease by approximately 0.3 — 0.4 m at BH17-1 and BH17-7. The
groundwater elevation decreased by 0.3 m between April and early May and then
increased by 0.2 m by mid-June in intermediate well BH17-6.

At deeper monitoring wells BH20-2 and BH20-13, groundwater levels slightly increased by
0.1and 0.2 m, respectively, between mid-June and September. Shallow groundwater flow
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at Edgeley Pond is interpreted to be towards the center of the site, and then to the east.
The deeper groundwater flow direction is inferred to be east.

3 Study Area Inspection

WSP completed reconnaissance of the Study Area on September 24, 2021. The purpose of
the visit was to evaluate the land use and topography of the Study Area, physiographic
features that could have an influence on existing groundwater conditions as well as to
confirm presence of water servicing, surface water features and culverts in the Study Area.
Photographs documenting the inspection results are presented following the text of the
report.

The following observations were made during the inspection:

Current Land Use

— The land uses in the Study Area were observed to be primarily transportation (roadways
and corridors), commercial and industrial (Photographs 1 and 2)

— Other land uses in the Study Area include residential condominiums, a cemetery, active
construction sites and natural areas (Photograph 3, 4, 5, 6, 7 and 8)

Surface Water and Groundwater Findings

— Black Creek was accessed at two locations: near Doughton Road (Photograph 9) and
Peelar Road (Photograph 10). Indicators of groundwater discharge (i.e. presence of
watercress and iron staining) were not observed within the Study Area during this site
visit. The ecology team conducted site visit in early January 2022 and observed iron
staining along Black Creek north of Peelar Road (Photograph 11; Figure 4)

— Surface water in Black Creek was observed to flow from north to south (Photographs 9
and 10)
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— A stormwater management pond was present in the southwest portion of the Study
Area (Photograph 7)
— Edgeley Pond is present in the northern portion of the site (Photograph 12)

Municipal Servicing in Study Area

Multiple municipal water hydrants and storm sewer grates were observed throughout the
Study Area on Interchange Way, Commerce Street, Exchange Way, Exchange Avenue,
Highway 7, Maplecrete Road, Peelar Road, Creditstone Road, Freshway Drive, New Park
Place, and Millway Avenue (Photographs 13, 14, 15, 16, 17, 18 and 19). No private wells were
observed during the site visit.

Based on results of the inspection, it appears that groundwater and surface water
sensitivities exist due to the presence of shallow groundwater and surface water features
within the Study Area. Hydrogeological and surface water assessment is presented in
Section 4.0.

4 Hydrogeological
Assessment and
Recommendations

This Section evaluates potential ways which proposed works may affect groundwater and
surface water resources, or where existing conditions are important considerations when
planning and designing the proposed works.
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4.1 Hydrogeological Assessment

As discussed in Section 1.0, a TMP update and Class EA Studies for the VMC project are
being completed for the extensions of Interchange Way and Millway Avenue. In order to
extend these roads, construction dewatering may be required as per the following:

— For construction of a bridge or a culvert at Interchange Way crossing Black Creek and
extension of Interchange Way and Millway Avenue due to presence of shallow
groundwater / groundwater upwelling in this area (see Sections 2.8.2 and 3 and Figure
4);

— To reconstruct, improve, or re-locate below ground municipal services (sanitary sewers,
sanitary force mains, water mains, and storm sewers) at the Site; and

— Additional works may require temporary dewatering for construction of sign post
foundations or road cut excavations.

The proposed extensions of Millway Avenue and Interchange Way may potentially require
widening of both roads. It may also involve re-location of below ground utilities.

As indicated above, dewatering is expected to be required during road construction for
below-grade excavations. Construction dewatering rates are likely to be low in fine-
grained sediments, however higher dewatering rates will result where there are saturated
deposits of coarser grained materials (localized shallow aquifers), or where excavations
intercept more regionally continuous deeper aquifers.

On May 2025, City of Vaughan provided WSP with updated design drawings. The updated
design drawings had minor change in alignment located along Interchange Way (east of
intersection of Interchange Way and Jane Street (shown in Figure 5)). WSP reviewed the
drawings and found that the minor change in design does not impact the overall findings
for this Hydrogeological report.
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4.2 Environmental Risks and Contaminant Overview

The proposed road extensions may pass through areas where there are potential
environmental concerns related to soil or groundwater quality, particularly near industrial
buildings and warehouses. In addition, sodium adsorption ratios may be high within
shallow soils along roadways, attributed to application of road salt for winter road
maintenance.

Road salting within the Study Area will occur during the winter season. Concentrations of
sodium and chloride will continue to be present in the runoff along roadside drainage
ditches and through roadside infiltration and will most likely impact surface water features.
It is interpreted that the City of Vaughan employs and recognizes the importance of salt
best management practices and has developed a Salt Management Plan in accordance
with Environment Canada's Code of Practice for the Environmental Management of Road
Salts (Environment Canada 2004).

4.3 Surface Water Evaluation

As discussed in Sections 2.3 and 3.0, Black Creek flows north-to-south within the eastern
portion of the Study Area. Open channel with surface water in the Study Area has a high
susceptibility to contamination.

4.4 Recommendations

This project will be required to be assessed during the design stage when detailed
construction information becomes available, to address the potential impacts of any
construction dewatering on groundwater and/or surface water resources. The following
recommendations are offered at this stage of the project.

Groundwater Considerations
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The OWRA states that the diversion of surface water or the extraction of groundwater in
excess of 50,000 litres per day requires an Environmental Activity and Sector Registry
(EASR) / Permit to Take Water (PTTW) from the MECP. Construction activities for the
extensions of Millway Avenue and Interchange Way may result in groundwater takings. An
EASR/PTTW may be required for the proposed works due to presence of surface water
features, shallow groundwater and water-bearing units in the Study Area. Site-specific
geotechnical and hydrogeological investigations are recommended to be carried out to
confirm the site-specific hydrogeological conditions at the Site, dewatering needs of the
project and impacts of dewatering on the natural environment.

Based on review of the MECP water well records and site visit (see Sections 2.8.2 and 3), it
is interpreted that all properties in the Study Area have municipal water and wastewater
servicing. As the majority of the land use is commercial and industrial and no private water
wells were observed during the site visit, a door-to-door water well survey will not be
required in areas where construction dewatering is anticipated for proposed works during
the detailed design phase of the project.

Surface Water Considerations

An Erosion and Sediment Control plan will need to be prepared at the detail design stage
of the project to ensure impacts of construction are managed according to the Erosion and
Sediment Control Guideline for Urban Construction.

Quality of surface water will need to be protected during the construction stage of the
project by avoiding fuel, lubricant and fluid spills and construction debris falling in road-
side ditches, culverts and surface water catchment grates. Equipment refueling and
maintenance activities should not take place within 30 m of Black Creek. A monitoring plan
to prevent spills and fall of debris in surface water features and contingency plan to
efficiently mitigate any potential spills should be prepared prior to the construction stage
of the project.
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Contaminant Considerations

Detailed and site-specific soil and groundwater quality investigations will be required at
select locations, during the detailed design phase, to evaluate existing soil and
groundwater quality conditions. This will be of particular importance around structures to
be re-built, requiring excavation and earth moving, as well as where lands must be
expropriated for road widening.

During any phase of road construction activities, due care should be exercised to avoid
fuel, lubricant and fluid spills. Spill and contamination prevention practices should be
implemented to avoid potential environmental hazards and cleanups. Where practical,
activities such as refueling should not be undertaken in areas with high susceptibility to
groundwater contamination. Small spills and leaks during construction activities have the
potential to affect areas of shallow groundwater and high permeability soils. The
environmental impacts of spills on fine-grained soils are damaging to surface water quality
due to runoff; whereas spills on medium to coarse-grained soils are most damaging to
groundwater resources.

5 Standard Limitations

WSP Canada Inc. prepared this report solely for the use of the intended recipient, the City
of Vaughan, in accordance with the professional services agreement between the parties.
In the event a contract has not been executed, the parties agree that the WSP General
Terms for Consultant shall govern their business relationship which was provided to you
prior to the preparation of this report.

The report is intended to be used in its entirety. No excerpts may be taken to be
representative of the findings in the assessment.
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The conclusions presented in this report are based on work performed by trained,
professional and technical staff, in accordance with their reasonable interpretation of
current and accepted engineering and scientific practices at the time the work was
performed.

The content and opinions contained in the present report are based on the observations
and/or information available to WSP at the time of preparation, using investigation
techniques and engineering analysis methods consistent with those ordinarily exercised by
WSP and other engineering/scientific practitioners working under similar conditions, and
subject to the same time, financial and physical constraints applicable to this project.

WSP disclaims any obligation to update this report if, after the date of this report, any
conditions appear to differ significantly from those presented in this report; however, WSP
reserves the right to amend or supplement this report based on additional information,
documentation or evidence.

WSP makes no other representations whatsoever concerning the legal significance of its
findings.

The intended recipient is solely responsible for the disclosure of any information contained
in this report. If a third party makes use of, relies on, or makes decisions in accordance with
this report, said third party is solely responsible for such use, reliance or decisions. WSP
does not accept responsibility for damages, if any, suffered by any third party as a result of
decisions made or actions taken by said third party based on this report.

WSP has provided services to the intended recipient in accordance with the professional
services agreement between the parties and in a manner consistent with that degree of
care, skill and diligence normally provided by members of the same profession performing
the same or comparable services in respect of projects of a similar nature in similar
circumstances. It is understood and agreed by WSP and the recipient of this report that
WSP provides no warranty, express or implied, of any kind. Without limiting the generality
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of the foregoing, it is agreed and understood by WSP and the recipient of this report that
WSP makes no representation or warranty whatsoever as to the sufficiency of its scope of
work for the purpose sought by the recipient of this report.

In preparing this report, WSP has relied in good faith on information provided by others, as
noted in the report. WSP has reasonably assumed that the information provided is correct
and WSP is not responsible for the accuracy or completeness of such information.

Benchmark and elevations used in this report are primarily to establish relative elevation
differences between the specific testing and/or sampling locations and should not be used
for other purposes, such as grading, excavating, construction, planning, development, etc.

WSP disclaims any responsibility for consequential financial effects on transactions or
property values, or requirements for follow-up actions /or costs.

Design recommendations given in this report are applicable only to the project and areas
as described in the text and then only if constructed in accordance with the details stated in
this report. The comments made in this report on potential construction issues and
possible methods are intended only for the guidance of the designer. The number of
testing and/or sampling locations may not be sufficient to determine all the factors that
may affect construction methods and costs. We accept no responsibility for any decisions
made or actions taken as a result of this report unless we are specifically advised of and
participate in such action, in which case our responsibility will be as agreed to at that time.

Overall conditions can only be extrapolated to an undefined limited area around these
testing and sampling locations. The conditions that WSP interprets to exist between testing
and sampling points may differ from those that actually exist. The accuracy of any
extrapolation and interpretation beyond the sampling locations will depend on natural
conditions, the history of Site development and changes through construction and other
activities. In addition, analysis has been carried out for the identified chemical and physical
parameters only, and it should not be inferred that other chemical species or physical
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conditions are not present. WSP cannot warrant against undiscovered environmental
liabilities or adverse impacts off-Site.

The original of this digital file will be kept by WSP for a period of not less than 10 years. As
the digital file transmitted to the intended recipient is no longer under the control of WSP,
its integrity cannot be assured. As such, WSP does not guarantee any modifications made
to this digital file subsequent to its transmission to the intended recipient.

This limitations statement is considered an integral part of this report.
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Photograph 1: Commercial Land Use Southwest of Interchange Way and
Exchange Avenue, Western Portion of Study Area

Photograph 2: Industrial Land Use on Peelar Road West of Creditstone Road,
Eastern Portion of Study Area
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Photograph 3: Condominiums North of Highway 7 and East of Maplecrete
Road (facing North), Northeast portion of Study Area
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Photograph 4: Cemetery Southeast of Highway 407 and Jane Street, Southern
Portion of Study Area
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Photograph 5: Active Construction South of Highway 7 and East of
Commerce Street (facing Northeast), Western Portion of Study Area
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Photograph 6: Active Construction South of Interchange Way and East of
Exchange Avenue (facing Northeast), Southern Portion of Study Area
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Photograph 7: Natural Area and Stormwater Management Pond East of

Highway 400 and North of Highway 407 (facing West), Southwest Portion of
Study Area

Photograph 8: Natural Area North of Highway 407 and East of Highway 400,
Southern Portion of Study Area
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Photograph 9: Black Creek Northeast of Jane Street and Doughton Road
(facing North), Eastern Portion of Study Area

Photograph 10: Black Creek Southeast of Jane Street and Peelar Road (facing
West), Southern Portion of Study Area
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Photograph 13: Hydrant on Interchange Way West of Exchange Way (facing
South), Western Portion of S