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1 Introduction

1.1 Project Background

Toronto Inspection Ltd. was retained by Man Holdings Ltd. (the Client) to conduct a
hydrogeological investigation for the property at 181 Toronto Street South in the Township of
Uxbridge, Ontario (the Site).

The physical address of the Site is as follows:

181 Toronto Street South,
Uxbridge, Ontario L9P 1R1

The Site is owned by the Client. Relevant information of the Client is as follows:

174 Dinnick Crescent,
Toronto, Ontario M4N 1M3

Based on a review of the Conceptual Site Plan prepared by John G. Williams Ltd. Architect (JGW)
dated November 16, 2023, the proposed development at the Site consists of two, 3-storey
buildings with a total of ten townhouse units; an amenity space to the south; and a laneway and
parking area to the east. Each building is also understood to have a basement level which is to
extend to 2.62 metres below ground surface (mbgs) (JGW, 2023). The Site will connect to
municipal water and wastewater services on Toronto Street South. The Conceptual Site Plan
prepared by JGW (2023) as well as a Servicing and Grading Plan provided by Counterpoint
Engineering (dated November 24, 2023) is provided in Appendix A.

1.2  Site Description

The Site is located immediately east of Toronto Street South, west of Fred Barnard Way, and
approximately 50 m south of the intersection of these two roads. The Site covers an area of
approximately 0.515 ha and near rectangular in shape. The Site is currently vacant and covered
by grass, weeds, and scattered trees. Land uses adjacent to the Site include residential.

The location of the Site is shown in Figure 1.

1.3  Objectives of the Hydrogeological Investigation

The obijectives of this hydrogeological investigation were to identify regulations applicable to the
development of the Site, characterize the existing geological and hydrogeological conditions at
the Site, identify dewatering requirements for the during and post-construction phases, and
quantify potential impacts to underlying aquifers and surrounding receptors resulting from
construction and potential dewatering activities.
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1.4 Scope of Work

1.4.1 Conceptual Understanding

A conceptual understanding of the regional and local geological and hydrogeological systems
was developed through the review of existing reports and available geological information. The
reviewed data included the following:

. Mapping and reports by Lake Simcoe Region Conservation Authority (LSRCA);
« Geological information from Ontario Geological Survey (OGS);

. Geological and hydrogeological data from the Oak Ridges Moraine Groundwater
Program (ORMGP);

« Mapping from Ontario Ministry of Natural Resources and Forestry (MNRF);

« Source water protection information for the Lake Simcoe Source and Couchiching-Black
River Source Protection Region;

« Ministry of the Environment, Conservation, and Parks (MECP) Water Well Information
System (WWIS) and Permit to Take Water (PTTW) Databases; and

. Geotechnical Investigation Report for 181 Toronto Street South, Uxbridge, ON prepared
by Toronto Inspection Ltd. dated May 11, 2021.

1.4.2 Field Investigation

The local scale geological and hydrogeological settings of the Site were characterized using a
network of eight boreholes drilled by Toronto Inspection Ltd. in April of 2021. Boreholes were
completed to depths ranging from 6.55 mbgs to 6.71 mbgs.

Monitoring wells were installed in three of the boreholes completed at the Site. Monitoring wells
were constructed of 0.51 m (2 inch) diameter polyvinyl chloride (PVC) riser pipe and 3.05 m (10
foot) long slotted screen, to a depth of 6.10 mbgs. The monitoring wells constructed on-Site were
used to measure groundwater levels, to collect representative groundwater quality samples, and
to conduct in-situ single well response testing.

Monitoring wells were installed according to the relevant provisions of Reg. 903 by a licensed
drilling contractor with Toronto Inspection Ltd. field staff in attendance. Once it is determined that
monitoring wells installed on the Site or existing wells, if any, are no longer required, they should
be decommissioned by a licensed well contractor as per Reg. 903.

1.4.3 Data Analysis

The data analysis component of this study included the following items:

« Determination of soil stratigraphy and hydrostratigraphy;

« Determination of groundwater elevations;

« Determination of the hydraulic conductivity of soils;

« Assessment of groundwater quality,

. Evaluation of potential dewatering requirements during and after construction; and

. Evaluation of potential impacts to surrounding receptors within the anticipated
dewatering and construction zones of influence.
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2 Relevant Regulations and Policies

Environmental regulations and policies, which may be relevant to the development of the Site,
are listed below and discussed briefly:

« Township of Uxbridge Official Plan — Office Consolidation January 2014;

« The Regional Municipality of Durham Official Plan — Office Consolidation May 2020;
« The Regional Municipality of Durham Sewer Use By-Law No. 55-2013;

« LSRCA Watershed Development Guidelines (Reg. 179/06)

« Lake Simcoe Protection Plan (2009);

« Ontario Water Resource Act (1990);

« Reg. 387/04: Water Taking and Transfer;

« The Clean Water Act (2006); and

« South Georgian Bay Lake Simcoe Source Protection Plan (2022).

Township of Uxbridge Official Plan

The Township of Uxbridge (the Town) Official Plan identifies development and land-use objectives
within the Town and conforms to Durham Region’s Official Plan. Based on the Official Plan
mapping Schedule ‘A’, the Site falls within a Residential Area.

The Site is located in the Oak Ridges Moraine planning area. The Town’s Official Plan was
brought into conformity with the Oak Ridges Moraine Conservation Plan (ORMCP) (Reg. 140/02),
as required by the Oak Ridges Moraine Conservation Act, 2001. Based on a review of the Oak
Ridges Moraine Conservation Plan Land Use Designation Map, the Site falls within the Settlement
Area. Per the Town’s Official Plan mapping Schedule ‘B’, the southern tip of the Site falls within
the Significant Woodlands area, and the southern portion and eastern tip of the Site are located
within the Minimum Vegetation Protection Zone.

The Regional Municipality of Durham Official Plan

The Regional Municipality of Durham (Durham Region) Official Plan identifies development and
land-use objectives for the long-term growth of Durham Region. Based on a review of the Official
Plan mapping Schedule ‘A’ — Map ‘A2’, the Site is located within the Living Areas of the Region’s
Urban Area.

Durham Region Sewer Use By-Law Number 55-2013

Durham Region, under the provisions and powers of Sewer Use By-Law Number 55-2013, is
responsible for managing sewer discharges that enter the Region’s land drainage works or sewer
system. Should a sewer extension be approved and installed, any private water on the Site
requiring discharge to the Region’s sewer systems, will require approval from Durham Region
prior to discharge and discharge must meet water quality limits under Sewer Use By-Law Number
55-2013. Durham Region will review short-term and long-term discharge plans, discharge water
quality, and estimated flows to determine if sewers can accommodate the proposed private water
discharge flows.
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LSRCA Policies and Regulations (Reg. 179/06)

Under Section 28 of the Conservation Authorities Act, the local conservation authorities are
mandated to protect the health and integrity of the regional greenspace system and to maintain
or improve the hydrological and ecological functions performed by valley and stream corridors.
The Lake Simcoe Region Conservation Authority (LSRCA), through its regulatory mandate, is
responsible for issuing permits under Ontario Regulation (Reg.) 179/06, Development,
Interference with Wetlands and Alterations to Shorelines and Watercourses for development
proposals or site alteration work within the LSRCA regulated areas.

A preliminary review indicates that the Site falls within an LSRCA regulated area which is
associated with a nearby watercourse approximately 100 m to the east. The watercourse
traverses through the Uxbridge Brook Headwater Wetland Complex, which is a Provincially
Significant Wetland. Any development of land within the LSRCA regulated area requires a permit
under Reg. 179/06.

Lake Simcoe Protection Plan

The Lake Simcoe Protection Plan (LSPP) was prepared following the establishment of the Lake
Simcoe Protection Act in 2008. The objective of the Lake Simcoe Protection Act and of the LSPP,
is to safeguard the ecological health and function of Lake Simcoe and its tributaries. Among other
goals, the LSPP requires applications for major development (> 500 m? impervious area) within
the Lake Simcoe Watershed to provide a stormwater management plan accompanied by a
climate-based water balance and a phosphorus balance to evaluate, where applicable, the post-
construction infiltration deficit and increases to phosphorus loadings to Lake Simcoe, respectively.

As per the requirements of the LSPP, a climate-based water balance analysis and phosphorus
balance analysis have been included as components of this hydrogeological investigation to:

o Evaluate the pre- and post-development water balance, and demonstrate how any
changes to the water balance will be minimized; and

o Evaluate the pre- and post-development phosphorus loadings and demonstrate how any
changes to the phosphorus balance will be minimized.

In light of the above-listed development requirements, the LSRCA developed and implemented
the Water Balance Recharge Policy for the Lake Simcoe Protection Plan (LSRCA, 2023a) and
the Phosphorus Offsetting Policy (LSRCA, 2023b) which further refine the requirements on major
development in the Lake Simcoe Watershed and provide options for compensation where an
infiltration deficit or phosphorous surplus following new major development may be realized.

It is our understanding that the water balance study and phosphorus budget analysis are being
completed by Counterpoint Engineering with data made available by this hydrogeological
investigation. Further information and conclusions of the water balance analysis and phosphorus
budget analysis completed for the development Site may be referenced from the Stormwater
Management Report prepared by Counterpoint Engineering.
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Ontario Water Resource Act (1990)

Under Section 34 of the Ontario Water Resources Act, 1990 (OWRA), a PTTW is required from
the MECP for any water taking that is greater than 50,000 L/day. For water takings related to
construction site dewatering or road construction, water takings for groundwater or the
combination of groundwater and stormwater of more than 50,000 L/day, but with a component
for groundwater, that is less than 400,000 L/day may be registered on the Environmental
Activity and Sector Registry (EASR) per Reg. 63/16: Registrations under Part 11.2 of the ACT -
Water Taking. Water takings during construction which a component of groundwater that will
exceed 400,000 L/day will require a PTTW issued by the MECP. Long-term groundwater
takings post-construction that will exceed 50,000 L/day will also require a PTTW issued by the
MECP.

O.Reg. 387/04: Water Taking and Transfer Regulation

O.Reg. 387/04 under the OWRA outlines prohibited water taking and transfer activities, which
must be evaluated by the MECP prior to issuing a PTTW or applicants who are self-registering
on the EASR. The regulation also clarifies which activities are exempt from water taking permit
requirements and outlines the data collection and reporting commitments for PTTW and EASR
registration holders. Any water taking activity that is regulated by the OWRA will need to be
undertaken in accordance with O.Reg. 387/04.

The Clean Water Act (2006)

The MECP mandates the protection of existing and future sources of drinking water under the
Clean Water Act, 2006 (CWA). Initiatives under the CWA include the delineation of vulnerable
areas for drinking water quality, i.e., Wellhead Protection Areas (WHPAs), Significant
Groundwater Recharge Areas (SGRAs), Intake Protection Zones (IPZs) and Highly Vulnerable
Aquifers (HVAs); and drinking water quantity, i.e., WHPA-Q1, WHPA-Q2 and IPZ-Q. Additionally,
Source Protection Plans are developed under the CWA outlining the restriction, regulation, and
prohibition of certain land use activities within vulnerable drinking water quality/quantity areas. A
brief discussion of the Approved Source Protection Plan is provided in the next section.

Based on a review of the MECP Source Water Protection Information Atlas (MECP, 2023a), the
Site falls within the Lake Simcoe and Couchiching/Black Area of the South Georgian Bay Lake
Simcoe (SGBLS) Source Protection Region (SPR). The entire Site is found to be located within
the following vulnerable drinking water areas (MECP, 2023a):

WHPA-Q1 and WHPA-Q2;
HVA;

IPZ-3; and

WHPA-D.

Land use policies per the Approved Source Protection Plan would apply for the Site. No
prohibitive development policies are anticipated to apply for the proposed future residential uses
of the Site. The mapped vulnerable drinking areas are illustrated in Figure 12.

South Georgian Bay Lake Simcoe Source Protection Plan

The South Georgian Bay Lake Simcoe Source Protection Plan (SPP) describes the processes for
source protection planning for the South Georgian Bay Lake Simcoe Source Protection Region
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and outlines the actual policies to be implemented as part of the CWA. Within the South Georgian
Bay Lake Simcoe Source Protection Region, various policies have been put in place under the
SPP to manage and regulate threats to drinking water quality and quantity. The local
municipalities and regional government bodies are required under the CWA to implement the
SPPs within their jurisdictions and integrate them into planning policies and activities.

Based on a review of the MECP Source Water Protection Information Atlas, the Site falls within
the Lake Simcoe and Couchiching/Black River Source Protection Area (SPA) within the South
Georgian Bay Lake Simcoe Source Protection Region.
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3 Regional Geological and Hydrogeological Understanding

3.1 Topography and Drainage

Regional topography slopes from the topographic highs associated with the Oak Ridges Moraine
to the south, to the topographic lows of the Lake Simcoe shoreline in the north. The majority of
the Site gradually slopes towards the northeast, falling from 279 metres above sea level (masl) to
277 masl. A topographic map of the Site and surrounding area is shown in Figure 2.

The Site is located within the Perfferlaw-Uxbridge Brook Subwatershed which has an approximate
drainage area of 466.2 km? and is located in the Lake Simcoe Watershed. The subwatershed
traverses a distance of approximately 77 km from its headwaters in the wetland areas of the
southern flank of the Oak Ridges Moraine to its discharge into Lake Simcoe in the north (LSRCA,
2012).

A tributary of Uxbridge Brook is located approximately 100 m east of the Site, draining towards
Pefferlaw River and ultimately to Lake Simcoe. The ftributary traverses through the Uxbridge
Brook Headwater Wetland Complex which extends from the south to the north through the town
of Uxbridge. The Uxbridge Brook Headwater Wetland Complex is a registered PSW according to
the Ontario Wetland Evaluation System (OWES). The hydrologic features are illustrated in Figure
11.

3.2 Physiography

The Site is located within the Oak Ridges Moraine (ORM) physiographic Region. The ORM was
deposited approximately 12,000 to 13,000 years before present (B.P.) and is a prominent
geological feature within the Perfferlaw-Uxbridge Brook Subwatershed. The deposits of the ORM
generally consist of layers of sand and gravel (Chapman and Putnam, 1984). Off of the
topographic highs of the ORM and within the subwatershed, the physiography is described as
consisting of surficial sand and gravel deposits, however, select areas may be characterized by
thick deposits of silt covered in places by a relatively thin layer of till (LSRCA, 2012).

A physiographic map of the Site and the surrounding area is shown in Figure 3.

3.3 Surficial Geology

Surficial geology mapping by the OGS (2010), indicates that the Site may be primarily underlain
by older alluvial deposits. Those alluvial deposits may consist of a range of material textures and
sizes, including gravels, sands, silts, and clays deposited in the floodplain of the nearby
watercourse.

The regional surficial geology of the Site and the surrounding area is presented in Figure 4.

3.4 Bedrock Geology

Regional geological mapping from the OGS (Armstrong and Dodge, 2007), indicates that shale
bedrock of the Blue Mountain Formation underlies the overburden soils in this area. The top of
bedrock elevation is approximately at 177 masl (100 mbgs) (ORMGP, 2023).

The regional bedrock geology of the Site and the surrounding area is presented in Figure 5.
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Hydrogeology

Hydrostratigraphy

The understanding of regional geology and hydrogeology under which the current report has
been prepared is based on the related information and mapping prepared by the Oak Ridges
Moraine Groundwater Program (ORMGP) and the Ontario Geological Survey (OGS). The
ORMGP, through their online mapping portal, provides the most accessible and up-to-date
consensus on regional hydrogeological mapping and a comprehensive compilation of pertinent
hydrogeological data relevant to the current investigation.

The following hydrostratigraphic units overlie the bedrock (from youngest to oldest) in the area of
the Site:

Recent Deposits

Halton Till (Aquitard)

Oak Ridges Moraine (Aquifer)
Newmarket Till (Aquitard)
Thorncliffe Formation (Aquifer)
Sunnybrook Drift (Aquitard)
Scarborough Formation (Aquifer)

@MMUO W

The regional hydrostratigraphy is depicted on a west to east cross-section along Brock Street
West, in Figure 6. The section is offset from the Site by approximately 1.5 km north. A
description of each hydrostratigraphic unit is provided below.

Recent Deposits — This unit consists of a thin veneer of glaciolacustrine deposits of fine
sands, silts, and clays or modern alluvial or organic deposits. Locally, recent deposits can
reach several meters thick, however; at the Site this unit is interpreted to be present in
limited amounts.

Halton Till — The Halton Till was deposited approximately 13,000 years before present
(B.P.) during the last glacial advance in the area. The Halton Till is comprised of sandy silt
till to clayey silt till. The Halton Till is not expected to be present at the Site.

Oak Ridges Moraine — The Oak Ridges Moraine Aquifer was deposited approximately
12,000 to 13,000 years B.P. Regionally, the aquifer is 160 km long and 5 to 20 km wide
with a thickness of approximately 150 m. The unit consists of fine sands and silt materials,
with coarse sand and gravel occurring locally. Based on ORMGP mapping, the
characteristic deposits of the Oak Ridges Moraine Aquifer are not expected to be present
at the Site.

Channel Sediments — Following the deposition of the Newmarket Till (discussed below),
glacial meltwaters created a series of erosional (tunnel) channels along the upper surface
of the till unit. The tunnel channels that were left behind were infilled with silt and sand
deposits as the energy of the meltwaters diminished. The silt and sand infill are referred
to as the Channel Sand Aquifer and Channel Silt Aquitard, respectively. Collectively the
units are referred to as the Channel Sediments. The Channel Silts are expected to be
present at the Site at an elevation of 272 — 275 masl while the Channel Sands are
expected at an elevation of 258 — 262 masl.

5555-21-HD Hydrogeological Investigation — RO1 Page 8 of 29

181 Toronto Street South, Uxbridge, Ontario



i

Toronto Inspection Ltd.

« Newmarket Till — The Newmarket Till was deposited by the Laurentide ice sheet
approximately 18,000 to 20,000 years B.P. North of the ORM, the Newmarket Till has
been subdivided into three distinct units; they are the Upper Newmarket Till, the Inter-
Newmarket Till, and the Lower Newmarket Till. The aquitard deposits of the Newmarket
Till consist mainly of sandy silt to silty sand. The Inter-Newmarket Till Sediments are
characterized by coarse deposits of silt, sand, and gravel. The Newmarket Formation
represents an important confining layer between the upper and lower aquifer units. Based
on a review of the regional hydrostratigraphic model through the ORMGP, the Lower
Newmarket Till is expected to be present at the east side of the Site in limited amounts.

. Thorncliffe Formation — The Thorncliffe Formation was deposited approximately 45,000
years B.P. and consists of glaciofluvial deposits of sand and silty sand. Regionally, it acts
as an aquifer with variable grain size and thickness. The Thorncliffe formation is estimated
to be encountered at 237 — 239 masl at the proposed development area at the Site.

« Sunnybrook Drift — The Sunnybrook Drift was deposited approximately 45,000 years
B.P. ltis interpreted to be a silt and clay formation with a thickness of 10 m to 20 m, where
present. The Sunnybrook Drift is expected to be encountered at 209 masl at the proposed
development area at the Site.

« Scarborough Formation — The Scarborough Formation was deposited during the
Wisconsin glaciation approximately 70,000 years to 90,000 years B.P. The Scarborough
Formation is an aquifer of regional extent and it is interpreted to be a fluvial-deltaic system
consisting of sand, silt, and clay deposits. The Scarborough Formation is estimated to be
encountered at 194 masl at the proposed development at the Site.

3.56.2 Regional Groundwater Flow

At aregional scale, groundwater flows from the topographic highs associated with the Oak Ridges
Moraine, south of the Site, towards Lake Simcoe in the north. Shallow groundwater flow in the
subwatershed may be influenced by surface water features such as watercourses and wetlands
where there is groundwater discharge. Areas nearby municipal groundwater wells may be locally
influenced at times by the operation of the groundwater well.
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4 Local Geology and Hydrogeology

The current understanding of the Site geology and hydrogeology is based on the geotechnical
and hydrogeological investigations conducted by Toronto Inspection Ltd. in 2021 and 2022.

4.1 Overburden

The overburden encountered during Toronto Inspection Ltd.’s drilling program was as follows:
disturbed soil up to a depth of 0.2 mbgs, followed by fill to a depth of up to 2.5 mbgs, and silty
sand deposits to the terminal depth of investigation at 6.71 mbgs. Layers of gravelly sand were
observed at 21BH-4 and 21BH-6 within the silty sand deposit, between 2.3 mbgs and 3.7 mbgs.
For a detailed description of soil stratigraphy encountered in all boreholes completed at the Site,
reference should be made to the borehole logs from Toronto Inspection Ltd.’s concurrent
geotechnical investigation which are attached in Appendix B.

4.2 Bedrock
Bedrock was not encountered at the terminal depth of 6.71 mbgs. Bedrock is expected to be
encountered at approximately 177 masl (100 mbgs).

4.3 Groundwater Conditions

4.3.1 On-Site Monitoring Network

Monitoring well locations are illustrated together with static water level elevations from a
monitoring event on March 16, 2021, in plan view and in a south to north oriented cross-section
in Figure 7 and Figure 8, respectively. A summary of the monitoring well construction details is
provided in Table 4-1.

Table 4-1 Monitoring Well Construction Details

21BH-1 (MW) 278.99 2.70-5.75/276.29 - 273.24 0.051 3.048 Silty Sand
21BH-4 (MW) 278.71 2.89-5.90/275.86 — 272.81 0.051 3.048 Sand
21BH-8 (MW) 277.39 2.95-6.00/274.44 - 271.39 0.051 3.048 Silty Sand

4.3.2 Groundwater Levels

A summary of static water level measurements is presented in Table 4-2 in mbgs and in Table
4-3 in masl, respectively. Groundwater level measurements are presented for October of 2021 to
August of 2022. The long-term groundwater level monitoring program has been completed at the
Site to capture the seasonal high groundwater table elevations. A hydrograph illustrating the
groundwater monitoring data from the Site is presented in Figure 9.

Considering the groundwater elevations recorded up to August 31, 2022, the groundwater table
ranged in elevation from a low of 274.12 masl (2.42 mbgs) at 21BH-8 (MW) on July 4, 2022, in
the north corner of the Site, to a high of 276.27 masl (2.72 mbgs) in 21BH-1 (MW) on April 28,
2022, in the south corner of the Site. Groundwater table elevations measured have identified a
consistently downward sloping gradient in the groundwater table from south to north on the Site.
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It should be noted that the shallow groundwater table at the Site will fluctuate coincidentally with
seasonal trends in precipitation and snowmelt, which both supply recharge to the groundwater
system. Within the period of monitoring for this study, the variability in groundwater levels on-Site
ranged between 0.38m to 0.85m from south to north.

The groundwater table is typically highest in the spring, when recharge is higher, and lowest in
the summer and late fall/early winter, when recharge is comparatively lower. Variability in
groundwater levels is Site-specific and is influenced by several factors, including geography;
underlying soil types and their hydraulic properties; impervious/pervious ground cover; and
connectivity to surrounding surface water features.

The results of groundwater level monitoring should be considered in the design and construction
of the Low Impact Development (LID) features designed for infiltration.

Table 4-2 Groundwater Levels (mbgs)

21BH-1 (MW) | 2.70-5.75 2.92 2.85 2.80 2.72 2.98 3.16
21BH-4 (MW) | 2.89-5.90 2.82 2.77 2.72 2.66 2.89 3.04
21BH-8 (MW) | 2.95.-6.00 2.54 2.53 2.48 2.42 3.27 2.7

Note — water levels measured from existing ground surface.

Table 4-3 Groundwater Elevations (masl)

21BH-1(MW) 227763'2294_ 276.07 276.14 276.19 276.27 276.01 275.83 0.44
21BH-4(MW) 22775é8861_ 275.89 275.94 275.99 276.05 275.82 275.67 0.38
21BH-8(MW) 227741'4;9- 274.85 274.86 274.91 274.97 27412 274.68 0.85

4.3.3 Hydraulic Conductivity

Single well hydraulic response testing (slug testing) in the form of rising-head tests was conducted
at all installed monitoring wells in October of 2021, to measure the in-situ hydraulic conductivity
(K) of the screened overburden materials. Prior to testing, each well was developed in order to
mitigate the influence of native, near-well materials disturbed during the drilling program.

During the rising head test, a pseudo-instantaneous drop in the water level was achieved by
extracting water from the well using a manual inertial pump. The water level recovery was
measured by a datalogger taking readings at pre-programmed intervals. Recovery levels were
recorded by the data logger every 10 seconds, 60 seconds, and 3600 seconds for the first minute,
following hour, and each successive hour thereafter, respectively. For the purposes of concluding
the test, water level recovery to at or above approximately 85% of the pre-test water column was
considered sufficient.

The hydraulic conductivity was estimated using the Hvorslev (1951) method with the data
recorded by the dataloggers. Grain size analyses were performed on 21BH-2 and 21BH-3, and
from these analyses the hydraulic conductivity was estimated using the Hazen (1911) method.
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The corresponding analyses are presented in Appendix C. A summary of hydraulic conductivities
is presented in Table 4-4.

Table 4-4 Summary of Hydraulic Conductivity Calculations

2.70 - 5.75/ 276.29 - 273.24 . 6.6x 107 n
21BH-1(MW) 3.0/275.99 Silty Sand - 16x10°
21BH-4(MW) | 2.89 — 5.90 / 275.86 — 272.81 Sand 9.8x 107 -
21BH-8(MW) | 2.95- 6.00 / 274.44 - 271.39 Silty Sand 7.0x107 .

Notes:

1. —indicates test not applicable.

The results of the in-situ hydraulic conductivity testing showed that the hydraulic conductivity of
the screened silty sand and sand materials ranges from 6.6 x 10”7 m/s to 9.8 x 107 m/s with a
geometric mean of 7.7 x 107" m/s. The results of grainsize correlation from a sample collected in
the screen interval of 21BH-1 (MW) was 1.6 x 10° m/s. The Hazen (1911) method provides an
estimate of the isotropic permeability of the fine-grained fraction (D10) of a disturbed soil sample;
therefore, it should be understood that results from this analysis may not have strong correlation
to results of in-situ testing. The range from both in-situ testing and estimates from grain-size
analysis for hydraulic conductivity fall within the expected values for sandy silt material, which can
vary between 10 and 107 (Freeze and Cherry, 1979).

Based on the findings of this analysis, where the sandy silt and sand materials are saturated
below the groundwater table, the bulk hydraulic conductivity of these materials can be considered
approximately equivalent to the geometric mean hydraulic conductivity of in-situ testing, which
was 7.7 x 10" m/s.

4.3.4 Low Impact Development (LID)

In-situ infiltration testing using a Guelph Permeameter was undertaken by TIL on May 12, 2022.
The results of in-situ infiltration analyses completed by TIL for the development Site are provided
under separate cover and should be referenced during the design of infiltration type LIDs at the
Site.

4.3.5 Groundwater Flow

Based on the water levels observed on-Site, the direction of local groundwater flow is from south
to north.

4.3.6 Groundwater Quality

Unfiltered groundwater quality samples were collected from 21BH-4 (MW) on October 25, 2021.
The collected samples were sent to SGS Environmental Services (SGS), in Lakefield, Ontario for
analysis. The sample results were compared to Durham Region By-Law Number 55-2013, Table
1 — Limits for Sanitary Sewer Discharge and Table 2 — Limits for Storm Sewer Discharge in Table
4-5. The laboratory certificates of analyses are provided in Appendix D.

Based on laboratory analyses, no parameters failed the discharge criteria outlined in Table 1
Sanitary Sewer Limits of the Durham Region By-Law Number 55-2013. However, the
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groundwater quality of the parameters analyzed exceeded the criteria for Total Kjeldahl Nitrogen
(TKN) and Total Manganese of Table 2 Storm Sewer Limits of the Durham Region By-Law

Number 55-2013.

Table 4-5 Groundwater Quality Results

E. Coli cfu/100mL - 200 <2
pH No unit 6.0-10.5 6.0-9.0 6.94
Biochemical Oxygen Demand (BOD5) mg/L 300 15 2 <4
Total Suspended Solids mg/L 350 15 2 14
Qil & Grease (animal/vegetable) mg/L 150 - 4 <4
Oil & Grease (mineral/synthetic) mg/L 15 - 4 <4
4AAP-Phenolics mg/L 1 0.008 0.002 0.004
Total Kjeldahl Nitrogen as N mg/L 100 1 0.5 4.0
Sulphate mg/L 1500 -—- 2 41
Cyanide (total) mg/L 2 0.02 0.01 <0.01
Fluoride mg/L 10 - 0.06 < 0.06
Mercury (total) mg/L 0.01 0.004 0.00001 | <0.00001
Aluminum (total) mg/L 50 — 0.001 0.010
Antimony (total) mg/L 5 -—- 0.0009 < 0.0009
Arsenic (total) mg/L 1 0.02 0.0002 0.0046
Cadmium (total) mg/L 0.7 0.008 | 0.000003 | 0.000006
Chromium (total) mg/L 2 0.08 0.00008 0.00091
Cobalt (total) mg/L 5 — 0.000004 | 0.00285
Copper (total) mg/L 3 0.05 0.0002 0.0005
Lead (total) mg/L 1 0.12 0.00001 0.00010
Manganese (total) mg/L 5 0.15 0.00001 3.45
Molybdenum (total) mg/L 5 - 0.00004 0.00021
Nickel (total) mg/L 2 0.08 0.004 0.0046
Phosphorus (total) mg/L 10 0.4 0.003 0.016
Selenium (total) mg/L 1 0.02 0.00004 0.00009
Silver (total) mg/L 5 0.12 0.00005 0.00009
Tin (total) mg/L 5 — 0.02 0.00013
Titanium (total) mg/L 5 — 0.00005 0.00048
Zinc (total) mg/L 2 0.04 0.002 <0.002
Polychlorinated Biphenyls (PCBs) - Total mg/L 0.001 0.0004 0.0001 < 0.0001
Benzene mg/L 0.01 0.002 0.0005 < 0.0005
Chloroform mg/L 0.04 0.002 0.0005 < 0.0005
5555-21-HD Hydrogeological Investigation — RO1 Page 13 of 29
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1,2-Dichlorobenzene mg/L 0.05 0.0056 0.0005 < 0.0005
1,4-Dichlorobenzene mg/L 0.08 0.0068 0.0005 < 0.0005
cis-1,2-Dichloroethene mg/L 4 0.0056 0.0005 < 0.0005
trans-1,3-Dichloropropene mg/L 0.14 0.0056 0.0005 < 0.0005
Ethylbenzene mg/L 0.16 0.002 0.0005 < 0.0005
Methylene Chloride mg/L 2 0.0052 0.0005 < 0.0005
1,1,2,2-Tetrachloroethane mg/L 1.4 0.017 0.0005 < 0.0005
Tetrachloroethylene (perchloroethylene) mg/L 1 0.0044 0.0005 < 0.0005
Toluene mg/L 0.27 0.002 0.0005 < 0.0005
Trichloroethylene mg/L 04 0.008 0.0005 < 0.0005
Xylene (total) mg/L 1.4 0.0044 0.0005 < 0.0005
Methyl ethyl ketone mg/L 8 - 0.02 <0.02

Styrene mg/L 0.2 -—- 0.0005 < 0.0005
Nonylphenol mg/L 0.02 - 0.001 < 0.001

Nonylphenol Ethoxylates mg/L 0.2 - 0.01 <0.01

di-n-Butyl Phthalate mg/L 0.08 0.015 0.002 <0.002
Bis(2-ethylhexyl)phthalate mg/L 0.012 0.0088 0.002 < 0.002

Notes:

1. RL: the laboratory reportable limit for the analysis
2. Yellow shaded cells indicate an exceedance of Durham Region By-Law 55-2013, Table 2 criteria;

5555-21-HD
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5 Calculation of Dewatering Rates and Estimation of Zone of Influence

Dewatering rates were estimated based on Toronto Inspection Ltd.’s interpretation of the
hydrogeological conditions of the Site and the proposed development details outlined in the Site
Plan and Architectural Drawings provided by the Client which are included in Appendix A.

Dewatering rate estimates are based on water levels observed during monitoring events and the
hydraulic properties of the soils determined by in-situ hydraulic conductivity tests. This section
does not provide a design of dewatering operations nor a recommendation of the most
appropriate method of dewatering for the anticipated soil and groundwater conditions, instead, it
provides an estimate of the expected dewatering rates required to obtain a theoretical level of
groundwater control and conditions within excavations. The most effective dewatering measures
for the prevalent ground conditions and the design of the dewatering operations are the sole
responsibility of the dewatering contractor on-Site.

Should the dimensions of the excavations required for construction change following submission
of this report, this office should be notified such that any potential implications related to
dewatering rate estimates can be addressed prior to application for potential permits.

5.1  Aquifer Characteristics

The underlying geology of the Site was determined to consist of overlying layer of fill with silty
sand and sand at depths beyond 2 mbgs. Considering the highest groundwater level collected
following the completion of the long-term monitoring program, a groundwater elevation of 276.58
masl was assumed for the area of excavation as this was the highest groundwater level observed
from a data-logger in 21BH-1 (MW).

Based on the estimates of hydraulic conductivity, the mean hydraulic conductivity of the saturated
sandy silt to sand overburden as measured by in-situ testing to be considered in the estimation
of dewatering rates is 7.7 x 10" m/s.

5.2 Required Drawdown

For the purposes of the dewatering calculations, it assumed that excavations for Building 1 and
Building 2 will be completed in one phase with one excavation to be opened for both buildings.
To assess the potential need for groundwater control, a few simplifying assumptions are made in
the analysis, including:

« There will be 1 basement level, with the lowest basement floor elevation of 276.26
masl. An additional 0.28 m will be added to the top of slab depth to account for the
construction of foundation footings (JGW, 2023). The excavation will therefore be to
275.98 masl;

«  Groundwater control will be required to install servicing as shown on the Servicing
Plan (Counterpoint Engineering, 2023, Drawing No. C-2, Appendix A). The base of
each servicing trench was taken as the lowest invert along the alignment;

« The static water level elevation was taken as the highest groundwater elevation
observed on Site at 276.58 masl;

. The groundwater level will need to be controlled to 0.5 m below the base of the
excavation; and
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« All excavations will be opened simultaneously to their full dimension such that

management of groundwater seepage may be needed in all open excavations
concurrently.

The dewatering requirements for the Site are summarized in Table 5-1 below.

Table 5-1 Summary of Dewatering Requirements

Building 1 +2 | 278.90 | 275.98 15 60 276.58 275.48 1.10
Storm Service | 278 | 274.46 1 77 276.58 273.96 2.62
Watermain | 278 | 275.76 1 92 276.58 275.26 1.32
coantaly | 278 | 274.06 1 40 276.58 273.56 3.02
Stormwater | o78 | 27578 6 25 276.58 275.28 1.30

5.3 Radius of Influence

5.3.1 Unconfined Aquifers

An estimate of the Distance of Influence (DOI) for dewatering excavations in unconfined aquifers
can be calculated using the following equation (Powrie and Preene, 1994):

L [12HK
0 =
Sy

where,

Lo = Distance of influence to line source of recharge (m)

H = Distance from initial static water level to assumed bottom of saturated
aquifer contributing flows (m)

Sy = Specific Yield of the aquifer formation (based on Johnson (1967))

t = Time, in seconds, required to draw the static groundwater level to the
desired level (assumed to be equivalent to 14 days for foundations and 7
days for services)

K = Hydraulic Conductivity of aquifer formation (m/s)

A summary of the Zone of Influence (ZOl) estimations for the dewatering calculations is presented
in Table 5-2.
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Table 5-2 ZOIl Estimate

Building 1 + 2 6 0.20 7.7x107 | 1,209,600 18
Storm Service 7 0.20 7.7 x107 604,800 15
Watermain 6 0.20 7.7 x107 604,800 13
Sanitary Connections 8 0.20 7.7 x107 604,800 15
Stormwater Tank 6 0.20 7.7x107 604,800 13

5.4 Dewatering Rate Calculations

5.4.1 Short-Term Dewatering

Dewatering calculations are based on equations of radial and planar flow where the system can
be approximated as a well with equivalent radius and/or by an equivalent line of wells. The
dewatering equations referenced in the completion of this analysis are provided in Construction
Dewatering and Groundwater Control: New Methods and Applications — Third Edition (Powers et.
al., 2007). The equations and a summary of variables considered in the current analysis can be
found in Appendix E.

The dewatering assessment assumes steady-state flow into an open excavation; however, it
should be recognized that a transient condition may exist at the start of dewatering. During this
time, flows may be higher but will dissipate over time to steady-state conditions as aquifer storage
is depleted. The equations of radial and planar flow in the context of the current dewatering
analysis have the following assumptions:

. Ideal aquifer conditions (homogeneous, isotropic, uniform thickness, and has infinite
areal extent);

« Fully penetrating pumping well(s);
« Horizontal flow to pumping well(s); and

« A constant pumping rate with the flow to the pumping well(s) corresponding to
steady-state conditions.

To account for uncertainties and natural variability in the range of hydraulic conductivity and water
levels, the calculated short-term dewatering rates for groundwater control were multiplied by a
factor of safety of 2. Incorporating the factor of safety also provides flexibility to the dewatering
contractor in meeting project schedules and helps to account for the initial pumping period under
transient conditions when dewatering volumes are expected to be higher.

5.4.2 Allowance for Precipitation

While the excavation remains open it may be necessary to dewater stormwater that originates as
direct precipitation to the excavation. Incorporating additional discharge requirements for direct
precipitation to the excavation provides an estimate of a reasonable worst-case dewatering
scenario for the purpose of dewatering discharge permits and/or approvals. A storm with an
accumulation of 10 mm was considered.
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5.4.3 Long Term Dewatering

Based on the groundwater level monitoring data collected at the Site, the basements of Building
1 and Building 2 will be constructed at or slightly below the assumed seasonal high groundwater
elevation considered in the current analysis. As such, long-term control of groundwater around
the foundation is expected. In this case, it is estimated that the volume of groundwater to be
controlled over the long-term will be one-third the rate of short-term dewatering.

5.5 Summary

To determine total dewatering rates, the anticipated dewatering volumes for groundwater control
were added to the estimated dewatering volumes for contributions from direct precipitation into
the open excavations. Dewatering calculation sheets can be found in Appendix E. A summary of
the estimated dewatering rates is presented in Table 5-3 below.

Table 5-3 Dewatering Rate Summary
6 5 7.7 x 107 18
__gc: Groundwater 6.2 6,200 0.07 2,100
g - Precipitation 9.0 9,000 0.10 -
Sub-Total 15.2 15,200 0.17 2,100
7 | 5| 7175107 15
£8 Groundwater 21.1 21,100 0.24 -
% § Precipitation 0.8 800 0.01 -
Sub-Total 21.9 21,900 0.25 -
C 6 | 5| 77x107 13
g Groundwater 13.0 13,000 0.15 -
2 Precipitation 0.9 900 0.01 -
= Sub-Total 13.9 13,900 0.16 -
0 8 | 5| 77x107 15
g % Groundwater 13.2 13,200 0.15 -
§ ;C:: Precipitation 0.4 400 0.01 -
© Sub-Total 13.6 13,600 0.16 -
. 6 | 5| 77x107 13
g x Groundwater 4.2 4,200 0.05 -
EX Precipitation 15 1,500 0.02 ;
@ Sub-Total 5.7 5,700 0.07 -
Total Groundwater 57.7 57,700 0.67 2,100
Total Precipitation 12.6 12,600 0.15 -
Total 70.3 70,300 0.82 2,100

Notes:
1. Groundwater rates include a factor of safety of 2.
2. Dewatering rates are rounded to the nearest 100 L.
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5.6 Options for Dewatering Discharge and Permitting

5.6.1 Dewatering Permit Requirements

The estimated maximum dewatering rate required during construction to achieve the desired
drawdown is 57,700 L/day. Additionally, it is recommended to account for incident precipitation
when applying for potential dewatering and discharge approvals to ensure there is contingency
available for maintaining a dry excavation during periods of rain. An accumulation of 10 mm over
24 hours within the excavation was considered in this investigation and requires accounting for
an additional 12,600 L/day above the estimated groundwater dewatering rates.

Considering both groundwater and stormwater control requirements, the cumulative rate of
dewatering is then 70,300 L/day. If seepage is required to be controlled within all excavations
simultaneously and all excavations will open to their full lengths as summarized in Table 5-1, the
dewatering rate is estimated to be within the range of 50,000 L/day to 400,000 L/day. In this case,
short-term (construction) dewatering activities for the Site need to be registered on the
Environmental Activity and Sector Registry (EASR). Where the cumulative dewatering rate on
any given day will not exceed 50,000 L/day, the dewatering activities can be undertaken without
registration on the EASR; however, those activities, including the discharge of water, would still
need to be undertaken according to the OWRA and other permits/approvals that may apply.

Since the building foundations are expected to extend below the water table, it is anticipated that
a method of groundwater control may be required to manage groundwater seepage around the
foundation floor and walls over the long-term. If a foundation drainage system is proposed to
collect perimeter and underfloor drainage, the estimated rate of dewatering for the combination
of Building 1 and Building 2 in the long-term will be approximately 1/3™ the rate of dewatering
during construction, or approximately 2,100 L/day. As the estimated rate of dewatering in the long-
term is less than 50,000 L/day in this case, a PTTW from the MECP will not be required.

5.6.2 Disposal Options for Discharge Water
Short-Term (During Construction)

Current analytical results from unfiltered groundwater quality samples collected at the Site do not
meet the storm sewer discharge criteria. As such, where there is no change in groundwater
quality, pre-treatment would be required for the discharge of groundwater to the Town’s storm
sewers. However, no pre-treatment would be needed for groundwater discharge to the Town’s
sanitary sewers. Where discharge to the Town’s sewers is proposed, a peak discharge rate
should be considered for a discharge duration less than the 24-hour period considered in this
analysis to provide dewatering contractors with the flexibility to manage dewatering effluent more
efficiently during construction. Pre-consultation with the Town of Uxbridge is recommended where
the discharge of groundwater to municipal storm or sanitary services is required.

Alternatively, excess groundwater may be pumped to holding tanks and later removed from the
Site by a licensed hauler to an MECP licensed facility that can accept the effluent.

Regardless of the approach, disposal options for excess groundwater and stormwater
accumulated on-Site should be considered prior to construction as a consultation with the
Township of Uxbridge may be required for review and approval prior to discharge.
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Long-term (Site Occupancy)

Since the basement foundations are anticipated to extend below the water table at the Site, it may
be necessary to control groundwater seepage and hydrostatic pressure by way of waterproofing
barriers or a Private Water Drainage System (PWDS). If a PWDS is proposed that requires a
connection to Town sewers, approval for the connection will need to be obtained from the
Township of Uxbridge which will be contingent on the quality and quantity of this discharge. Where
discharge to the Town’s sewers is proposed over the long-term, a peak discharge rate should be
considered for a discharge duration less than the 24-hour period considered in this analysis to
provide greater flexibility to the foundation drainage system to manage seepage more efficiently.

As an alternative to discharge of groundwater to municipal sewers, the options of on-Site
infiltration of water collected by a foundation drainage system or other alternatives that may be
approved by the Town could be considered. Alternative for long-term management of foundation
drainage is explored by Counterpoint Engineering.
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6 Potential Receptors and Impacts

6.1  Potential Receptors

As part of this program, potential groundwater receptors including domestic or permitted water
supplies were identified. Additionally, the surrounding area was evaluated for potential ecological
receptors to construction activities including dewatering.

An understanding of typical groundwater usage in the area was obtained by:
« Querying MECP water well records (2022b) within a 500 m radius of the Site;
« Querying MECP PTTW records (2023c) within a 500 m radius of the Site; and
- Reviewing the MNRF (2022) Natural Heritage Areas mapping portal to identify potential
ecological receptors within a 500 m radius of the Site.
6.1.1 MECP Water Well Record Search

A search of the MECP (2022b) water well records database was conducted within a 500 m radius
of the Site boundary. The search results returned a total of 105 well records within the search
area. The Site and surrounding areas have municipal water supplies available for use.

Well usage details are summarized in Table 6-1. Appendix F provides the list of MECP water
well records returned by the search. Figure 10 shows the location of MECP water well records
within the 500 m search radius.

Table 6-1 Water Well Records within 500 m Buffer

Water Supply - Domestic 48 46%
Water Supply — Public 1 1%
Water Supply — Commercial 1 1%
Water Supply - Industrial 2 2%
Test Hole/Monitoring/Observation 15 14%
Abandoned/Unknown 38 36%
Total 105 100%

Water supply wells comprise 50% of the total well records found within a 500 m buffer of the Site,
with 46% representing domestic water supplies. The records show these wells have been
installed between 1960 and 2011. The Municipal water supply in Uxbridge is also sourced from
groundwater. Considering surrounding land uses, not all records identified are anticipated to
remain active where they are located immediately adjacent to the Site. The nearest municipal
well, Well ID 1911055, is located approximately 300 m to the northwest and is screened at
approximately 58.2 mbgs. The closest water supply well to the Site boundary is located
approximately 90 m to the northeast and is therefore outside of the estimated Zone of Influence
for dewatering (18 m).
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6.1.2 Permitted Water Users

A search was conducted of the MECP (2023c) PTTW database to identify the permitted
groundwater takers within 500 m of the Site boundary. There is one active groundwater PTTW
within 500 m, used for municipal water supply by The Regional Municipality of Durham.
Additionally, no active EASRs for construction site dewatering were identified within 500 m of the
Site.

6.1.3 Ecological Receptors

Based on a review of MNRF’s Natural Heritage Areas mapping portal (MNRF, 2022), the Site is
not located within 500 m of Areas of Natural Scientific Interest (ANSI). The Site is 20 m west of
woodlands, and the Uxbridge Brook Headwater Wetland Complex, a PSW, which is found east
of the Site, along with a tributary to the Uxbridge Brook.

A map of the ecological receptors is provided in Figure 11.

6.2 Vulnerable Drinking Water Areas

Based on a review of the source water protection mapping, the proposed development is located
within a WHPA-D area associated with Uxbringe-MW6 as illustrated in Figure 12. Further, the
Site is located within WHPA-Q1 and WHPA-Q2 recharge management areas as well as an HVA
area and IPZ-3 area.

Based on our review of the land-use policies of the SPP in context with the land uses proposed
in the built-out condition of the Site, there are no restrictive land use policies under the SPP that
are shown to apply, excepting LUP-12. Pursuant to LUP-12, proposals for major development
shall maintain pre-existing annual groundwater recharge rates to the extent possible at the Site.

The water balance study is being completed by Counterpoint Engineering. Further information
and conclusions of the water balance analysis completed for the development Site may be
referenced from the Stormwater Management Report prepared by Counterpoint Engineering
(2023).
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7 Impact Assessment and Mitigation

71 Potential Short-Term Impacts

Groundwater System

Impacts to the groundwater system during construction can include a temporary lowering of the
groundwater table during construction dewatering or the introduction of contamination to the
groundwater system through a reduction in ground cover and exposed native soils nearer to the
groundwater table which are susceptible to dry and wet weather spills. Construction on Site may
store potential sources of contamination in the short-term and the release of these to the exposed
ground can contribute to groundwater contamination.

A Spill Prevention and Response Plan is recommended during construction to mitigate potential
spills and it is recommended that potentially hazardous materials be stored in designated areas
with appropriate containment as well as away from areas of high vehicle traffic.

Surface Water System

Short-term impacts to the surface water system include changes in the hydrologic regime caused
by land grading changes or the deposition of sediment, hazardous materials, or other deleterious
substances into waterbodies and watercourses.

Potential impacts are anticipated to be effectively mitigated where a Site-specific Spill Prevention
and Response Plan as well as an Erosion and Sediment Control (ESC) Plan are in place. Routine
monitoring of ESC measures will ensure the form and function of these controls in preventing off-
Site impacts to the sensitive surface water system adjacent to the Site.

Other Groundwater Users

Impacts to other groundwater users include impacts to both the quantity and quality of
groundwater available to private water supplies as well as permitted groundwater takers through
the reduction in recharge or introduction of contamination to the water supply aquifer.

There are not anticipated to be any active groundwater users immediately adjacent to the
development Site. The closest nearby well to the Site is approximately 90 m to the northeast and
is outside of the estimated Zone of Influence for dewatering (18 m) and is hydraulically protected
from any dewatering impacts by the underlying Channel Silt Aquitard. With control in place to
mitigate the impact of spills on groundwater during construction, no impacts to other groundwater
users are anticipated.

The Site is also located in an HVA and the release of contaminants at surface could post a threat
to the quality of water within the underlying aquifer. Road salt is considered a low risk to drinking
water in an HVA and best practices should be followed in its application and storage.

7.2 Potential Long-Term Impacts

Groundwater System

Long-term impacts to the groundwater system include reductions in annual recharge which have
a compounding effect on groundwater levels as well as from land-uses where high-risk activities
are proposed, including, for example, industrial and commercial areas where hazardous materials
may be stored/used, where hazardous waste is generated, and where significant quantities of
road salt are used for winter ice management.
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The development area will be occupied for residential purposes, which, as it concerns the
groundwater system, is generally associated with low-risk activities. As the Site is nearby a
municipal well, it is recommended that “Smart About Salt” contractors and best management
practices related to de-icing and snow management are used as part of the long-term occupancy
of the Site.

The water balance study is being completed by Counterpoint Engineering to assess opportunities
for on-Site infiltration and potential impacts to the Site’s water balance. Further information and
conclusions of the water balance analysis completed for the development Site may be referenced
from the Stormwater Management Report prepared by Counterpoint Engineering (2023).

Surface Water System

Potential long-term impacts to the surface water system can include reductions in the catchments
which are tributary to the system as well as reductions in groundwater recharge where the
groundwater contributes baseflow in the system or supports ecologically sensitive habitats in the
system.

The phosphorus budget study is being completed by Counterpoint Engineering to assess
opportunities for on-Site phosphorus reduction and potential changes to the phosphorus loadings
of the development Site over the long-term. Further information and conclusions of the
phosphorus budget analysis completed for the development Site may be referenced from the
Stormwater Management Report prepared by Counterpoint Engineering (2023).

Potential Long-Term Impacts to Other Groundwater Users

The local area water supply is sourced from groundwater from a deep water supply aquifer and
there are not anticipated to be any other groundwater users immediately adjacent to the Site.
Considering the low-risk land uses proposed for the Site, no impacts to other groundwater users
are anticipated.
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Summary

A summary of the hydrogeological investigation, completed in support of the proposed
development at 181 Toronto Street South, Uxbridge, Ontario, is as follows:

The Site falls within Lake Simcoe and Couchiching/Black River Source Protection Area.
The entire Site is located within a WHPA-Q1, WHPA-Q2 and HVA and within an IPZ-3,
WHPA-D (MECP, 2022a).

The Site is located within the Pefferlaw-Uxbridge Brook Subwatershed of the Lake Simcoe
Watershed, which is under the jurisdiction of the LSRCA. A tributary of Uxbridge Brook is
located approximately 100 m east of the Site. The Site is located in an LSRCA regulated
area; therefore, a permit from the LSRCA will be required for construction.

The proposed development area of the Site slopes towards the northeast from
approximately 279 masl to 277 masl.

The Site is situated in the Oak Ridges Moraine (ORM) physiographic region. The
overburden material consists of soil up to a depth of 0.2 mbgs, followed by fill to a depth
of up to 2.5 mbgs, and silty sand deposits to the terminal depth of investigation at 6.71
mbgs. Layers of gravelly sand were observed at 21BH-4 and 21BH-6 within the silty sand
deposit, between 2.3 mbgs and 3.7 mbgs.

Groundwater levels have been recorded on-Site between October of 2021 to August of
2022. The groundwater table ranged in elevation from a low of 274.12 masl (2.42 mbgs)
at 21BH-8 (MW) on July 4, 2022, in the north corner of the Site, to a high of 276.27 masl
(2.72 mbgs) in 21BH-1 (MW) on April 28, 2022, in the south corner of the Site.

The results of the in-situ hydraulic conductivity testing showed that the hydraulic
conductivity hydraulic conductivity ranged between 6.6 x 107 m/s and 9.8 x107 m/s, with
a geometric mean of 7.7 x 10" m/s.

Unfiltered groundwater quality samples were collected from 21BH-4 (MW) on October 25,
2021. Based on laboratory analyses, no parameters failed the discharge criteria outlined
in Table 1 Sanitary Sewer Limits of the Durham Region By-Law Number 55-2013.
However, the parameters Total Kjeldahl Nitrogen (TKN) and Total Manganese exceeded
the discharge criteria of Table 2 Storm Sewer Limits of the Durham Region By-Law
Number 55-2013.

For the dewatering scenario assessed by this study, the estimated groundwater
dewatering rate required during construction to achieve a theoretical level of groundwater
control is 57,700 L/day. However, the worst-case construction dewatering scenario that
should be considered when applying for dewatering permits or approvals is estimated to
be 70,300 L/day, which includes additional discharge flows for an accumulated rainfall
depth within the excavations of 10 mm over a 24-hour period. Since the estimated rate of
construction dewatering for the dewatering scenario assessed in this study is more than
50,000 L/day but less than 400,000 L/day, registration of dewatering activities on the
EASR would be required. Where the cumulative dewatering rate on any one day will not
exceed 50,000 L/day, registration on the EASR is not required.
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. If foundation drains are pr