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LMITATIONS OF LIABILITY

This report was prepared by Soil Engineers Ltd. for the account of Briarwood (Dundalk) Ltd., and for
review by its designated agents, financial institutions and government agencies, and can be used for
development approval purposes by the Township of Southgate and their peer reviewer who may rely on
the results of the report. The material in it reflects the judgement of Tarek Agha, P.Eng., PMP. and Narjes
Alijani, M.Sc., P.Geo. Any use which a Third Party makes of this report and/or any reliance on decisions
to be made based on it is the responsibility of such Third Parties. Soil Engineers Ltd. accepts no
responsibility for damages, if any, suffered by any Third Party as a result of decisions made or actions

based on this.

One must understand that the mandate of Soil Engineers Ltd. is to obtain readily available current and
past information pertinent to the Subject Site for a Hydrogeological Study only. No other warranty or
representation, expressed or implied, as to the accuracy of the information is included or intended by this
assessment. Site conditions are not static and this report documents site conditions observed at the time of

the Subject Site reconnaissance.
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1.0 EXECUTIVE SUMMARY

Soil Engineers Ltd. (SEL) was retained by Briarwood (Dundalk) Ltd. to conduct a hydrogeological
assessment for the parcel of land, legally described as “CON SWTSR PT LOT 234", located at southeast
of Grey Road 9 and Ida Street in the Township of Southgate (Dundalk), Ontario (the Subject Site).
Considering the provided details, this report will focus on the southwest portion of the Subject Site (the
Study Area).

The Subject Site is bounded by few residential houses and primarily open space covered with trees and
bushes along with a water body to the north, a local road, Ida Street, and open space covered with trees
and bushes along with a water body, to the west, few residential houses, a sewage treatment plant and
primarily open space covered with trees and bushes, to the south, and a Grey County CP Rail Trail and

open space covered with trees and bushes, to the east.

The Subject Site is primarily weed-covered, with two watercourses and associated wetlands traversing

through the property. At the time of investigation, the center portion of the Subject Site was flooded.

A review of the Functional Servicing & Grading Plan prepared by Valdor Engineering Inc., dated August
26, 2026, indicate that the proposed development will consist of two (2) slab-on-grade buildings.
Additionally, the proposed development will consist of underground services.

The current investigation reviled that:

o The Subject Site is located within an area mapped as Till deposits known as Wentworth Till (5b)
and Glaciofluvial deposits (7a). The Wentworth Till, consists of predominantly stone-poor, sandy
silt to silty sand textured till deposits, whereas Glaciofluvial deposits consists of river deposits

and delta topset facies of sandy deposits.

e The Subject Site is located within a regional physiography of Southern Ontario known as

Dundalk Till Plains, consisting of drumlinized till plains
o The Subject Site is located within the Grand River Conservation Authority (GRCA) jurisdictions.

e The highest shallow stabilized groundwater levels elevations were measured at an
El. 512.65 masl at BH/MW 1 location, whereas the lowest shallow stabilized groundwater level

elevation was measured at an El. 509.51 masl at BH/MW 11 location.

e Hydraulic conductivity of 7.90 x 10”7 m/sec (geomean of in-situ hydraulic conductivity testing
BH/MWs 1, 2, and 4 installed within the Study Area) were considered for sandy silt till.

o Results of Groundwater quality at a selected monitoring well (BH/MW 2) indicates that the
concentration for TSS slightly exceeds the Township of Southgate Storm Sewer Use By-Law
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standards for unfiltered samples. However, it meets the Township of Southgate Sanitary and

Combined Sewer Use By-Law.

e Total estimated dewatering flow rates during the construction of the proposed underground
services ranges between 3,700.0 L/day and 27,850.0 L/day. The proposed Buildings 1 and 2
could reach up to 42,150.0 L/day (combined groundwater and storm water) and 6,600.0 L/day
(storm water only), respectively. As such, filing EASR with MECP is not required for the
installation of the underground services and the construction of the buildings, assuming they are

completed over phases and the water taking remains below the 50,000.0 L/day.

e No long-term foundation drainage is expected due to the nature of the proposed development. As
such, applying for permits with the MECP and Township of Southgate are not required.

o The conceptual ZOI for dewatering reaches a maximum of 8.7 m and 3.2 m away from the
dewatering areas for the construction of the underground services and Building 1, respectively.

Potential impacts are as follows:

o There are no existing buildings and roads located within a conceptual ZOI for

construction.

o Based on the findings of the dewatering assessment, proposed excavation and
construction will be completed below the shallow groundwater table of the Study Area of
the Subject Site. Hence, short-term construction dewatering is anticipated for the
proposed development. Record review indicates that a wetland and wooded area were
identified on the Subject Site and the Study Area but were located outside the conceptual
ZOIl. As such, impacts to natural heritage features are not anticipated pertaining the

proposed development.

o A review of the MECP well records confirmed that there are sixteen (16) records for
water supply wells that are registered within 500 m of the Subject Site. However, they are
not located within the conceptual ZOI for dewatering. As such, potential impacts to the

groundwater users are not anticipated.
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2.0 INTRODUCTION

2.1 Site Location and Project Description

Soil Engineers Ltd. (SEL) was retained by Briarwood (Dundalk) Ltd. to conduct a hydrogeological
assessment for the parcel of land, legally described as “CON SWTSR PT LOT 2347, located at southeast
of Grey Road 9 and Ida Street in the Township of Southgate (Dundalk), Ontario (the Subject Site).
Considering the provided details, this report will focus on the southwest portion of the Subject Site (the
Study Area).

The Subject Site is bounded by few residential houses and primarily open space covered with trees and
bushes along with a water body to the north, a local road, Ida Street, and open space covered with trees
and bushes along with a water body to the west, few residential houses, a sewage treatment plant and
primarily open space covered with trees and bushes to the south; and a Grey County CP Rail Trail and
open space covered with trees and bushes to the east. Location of the Subject Site is shown on

Drawing 1.

The Subject Site is primarily weed-covered, with two (2) watercourses and associated wetlands traversing
through the Subject Site. At the time of investigation, the center portion of the Subject Site was flooded.

A review of the Functional Servicing & Grading Plan prepared by Valdor Engineering Inc., dated August
26, 2026, indicate that the proposed development will consist of two (2) slab-on-grade buildings.

Additionally, the proposed development will consist of underground services.
2.2 Project Objectives

The current hydrogeological assessment report presents regional and local setting of the Subject Site. The
findings of the fieldwork, including subsoil investigation, groundwater level monitoring, groundwater
quality assessment and hydraulic conductivity testing are presented in the report. Potential needs for
short-term dewatering control are assessed, and hydrogeological impacts of the proposed development to
the nearby groundwater receptors including water supply wells, natural heritage features, and structures
are assessed (if applicable). This report provides mitigation plans on the potential impacts of the proposed
development to the groundwater receptors, and structures. Comments and recommendation are provided
on any needs for applying for Permit to Take Water (PTTW), or posting Environmental Activity and
Sector Registry (EASR) with the Ministry of the Environment, Conservation and Parks (MECP).

The current report is prepared in consideration of the Ontario Water Resource Act, and Ontario
Regulation 387/04.
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2.3 Scope of Work

The scope of work for the hydrogeological assessment is summarized below:

Background Review: Available background geological and hydrogeological information for the
Subject Site including topographic mapping, surface geological, natural heritage features
databases, Township of Southgate official plans, Grand River Conservation Authority (GRCA)

regulated area plans, and MECP water well records were reviewed.

Fieldwork: Fieldwork includes inspecting the Subject Site and surrounding properties with
respect to the natural features, groundwater receptors, and structures, as well as installing and
developing the monitoring wells. Additionally, groundwater levels within the installed monitoring
wells were monitored over three (3) monitoring events, in-situ hydraulic conductivity testing was
completed within the installed monitoring wells. Additionally, one (1) set of groundwater samples
was collected and submitted to a CALA laboratory to characterize groundwater quality in
comparison with the Township of Southgate Sanitary and Storm Sewer Use By-Law parameters.

Short-Term Dewatering Needs: Based on a review of the available conceptual plans, findings of
the current subsurface investigation, and recommendations provided in the geotechnical
investigation report (if available), short-term dewatering flow rate including groundwater
seepage, and anticipated water that should be collected over potential storm events was
calculated. A mitigation plan was recommended to mitigate potential short-term dewatering
impacts to the nearby groundwater receptors (including natural heritage features and water supply
wells), and structures, if applicable.

Long-term foundation Drainage Control Requirement: Based on a review of the available design
drawings, findings of the current subsurface investigation, and recommendations provided in the
geotechnical investigation report (if available), total long-term foundation drainage flow rate

including groundwater seepage, and anticipated flow from infiltration source was estimated.

Permit Requirements: Considering the estimated short-term construction dewatering flow rate,
recommendations were provided on any need for applying for a PTTW or posting on the EASR
with the MECP, and the Township of Southgate, if required.
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3.0 APPLICABLE REGULATIONS AND OFFICIAL PLANS

The regulations and policies relevant to this hydrogeological assessment and the location of the Subject

Site within the official plans are summarized below.

3.1 Grand River Conservation Authority (GRCA) Policies and Regulation
(O. Reg. 41/24)

Under Section 28 of the Conservation Authorities Act, 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 GRCA, through its
regulatory mandate, is responsible for issuing permits under Ontario Regulation (O. Reg.) 41/24,
Development, Interference with Wetlands and Alterations to Shorelines and Watercourses for

development proposal or Site alteration work to shorelines and watercourses within the regulated areas.

GRCA Regulated Area online mapping was reviewed on September 15, 2026. It is our understanding that
majority of the Subject Site is located within a GRCA Regulated Area. As such, it is anticipated that
obtaining a permit from the GRCA under O. Reg. 41/24 will be required for the proposed development.

3.2 Clean Water Act

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 Well Head Protection
Areas (WHPAs), significant groundwater recharge areas (SGRAs) and Highly Vulnerable Aquifers
(HVAs) as well as the assessment of drinking water quality and quantity threats within Source Protection
Regions. Source Protection Plans are developed under the CWA and include the restriction and

prohibition of certain types of activities and land uses within WHPAs.

Based on a review of regional-scale source water protection mapping (Source Water Protection
Information atlas) provided by the MECP on September 15, 2026, the Subject Site is not located within
the areas designated as Well Head Protection Area Q1 and Q2, HVA and an Event Based Area. Records
review indicate that the Subject Site is located within Grand River Well Head Protections area ‘B’, ‘C’
and ‘D’ with the score varying between 2 and 6. As such, Source Water Impact Assessment and
Mitigation Plan (SWIAMP) will be required for the Subject Site. SEL will provide SWIAMP letter under
separate cover when the necessary details are provided. Moreover, the Subject Site is located within the
SGRA and Intake Protection Zone-3.
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The Township of Southgate and County of Grey Official Plan sets up policies that deal with legislative
and administrative concerns, guides physical growth, and addresses social, economic, and environmental
concerns. The Official Plan provides land use planning designations and identifies areas of environmental

significance where more stringent policies may apply for development applications.

Township of Southgate Official Plan maps were reviewed for the current study with the results

summarized as below:

e Map 2 (Dundalk Land Use)-Schedule A- A review of the map, dated May 04, 2022, indicates
that the Subject Site is partially located within an area designated as Future Development and

the central portion of the Subject Site is located within an area designated as Hazard Land.

e Schedule C (Natural Heritage Features) - A review of the map, dated May 04, 2022, indicates
that the two (2) stream/river traverse through the Subject Site. Also, a wetland designated as
‘Other Wetland’ is located within the central portion of the Subject Site. Moreover, an area
designated as Significant Woodlands is also located within the eastern limits of the Subject
Site.

e Schedule D (Natural Heritage Core and Linkages) - A review of the map, dated May 04,
2022, indicates that the Subject Site is not located within Core Area and Linkage (200 m

wide).
e Schedule E (Subsurface Features and Wildlife Fires) - A review of the map, dated May 04,
2022, indicates that the Subject Site is located within Well Head Protection Zone ‘B’, ‘C’ and
‘D’.
County of Grey Official Plan maps were reviewed for the current study with the results summarized as

below:

e Map 2 (Land Use Types)-Schedule A- A review of the map, dated May 01, 2023, indicates
that the Subject Site is located within an area designated as Primary Settlement Area and

whereas two (2) separate areas designated as Hazard Lands traverse through the Subject Site.

e Schedule C (Natural Heritage System Core Areas and Linkages) - A review of the map, dated
May 01, 2023, indicates that the Subject Site is not located within Core Area and Linkage
(200 m wide).

e Appendix A (Constraint Mapping)- Map 2 - A review of the map, dated May 01, 2023,
indicates that the Subject Site is located within a Well Head Protection Areas in zone ‘B’, ‘C’
and ‘D’.

e Appendix B (Constraint Mapping)- Map 2 - A review of the map, dated May 01, 2023,

indicates that the two (2) stream/river traverse through the Subject Site. Also, a wetland



Q Reference No. 2310-W058 Page 10

designated as ‘Other Wetland’ is located within the central portion of the Subject Site.
Moreover, an area designated as Significant Woodlands is also located within the eastern
limits of the Subject Site.

e Map 2q (Land Use Types)-Secondary Schedule- A review of the map, dated May 01, 2023,
indicates that the Subject Site is located within an area designated as Primary Settlement Area
and whereas two (2) separate areas designated as Hazard Lands traversing through the
Subject Site.
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4.0 METHODOLOGY

41 Borehole Advancement and Monitoring Well Installation

Drilling boreholes and construction of monitoring wells were conducted on between October 30 and
November 02, 2023. The field program consisted of drilling of eleven (11) boreholes (BH) and the
installation of seven (7) monitoring wells (MW), one (1) within each of selected seven (7) boreholes at
the time of the borehole drilling. Additional, monitoring wells were proposed within the central portion of
the Subject Site. However, the central portion was not accessible due to ponded water. The locations of
the boreholes and monitoring wells are shown on Drawing 2.

Borehole drilling and monitoring well construction were completed by a licensed water well contractor,
under the full-time supervision of a drilling supervisor from SEL. SEL’s geotechnical supervisor logged
the soil strata encountered during borehole advancement and collected representative soil samples for
textural classification. The boreholes were drilled using a track-mounted drill rig equipped with
continuous flight, solid-stem augers. Detailed descriptions of the encountered subsoil and groundwater
conditions are provided by SEL and presented on the borehole and monitoring well logs, on the enclosed
Appendix A.

The monitoring wells were constructed using 50-mm diameter Trilock pipes and 3.0 m long 10-slot well
screens, which were installed in each of the selected geotechnical boreholes. All seven (7) of the
monitoring wells were equipped with monument casing.

The UTM coordinates and ground surface elevations at the monitoring wells’ locations, as well as the
monitoring well construction details, are presented in Table 4-1. The ground surface elevations and
horizontal coordinates at the monitoring well locations were determined at the time of the investigation,
using a TSC 3 SP 60 (Trimble).

Table 4-1- Monitoring Well Installation Details

Monitoring Installation UTM Coordinates (m) Ground IS(;ree'nl Soil in the Screen C]:;%ing Protective
Well ID Date Easting Northing El (masl) (':n::'g‘:; Interval (ml:;) Casing Type

BH/MW 1 October 30, 2023 548522.6 4889671 513.05 3.1-6.1 Sandy Silt Till 50 Monument
BH/MW 2 October 30, 2023 548565.8 4889727 51231 3.1-6.1 Sandy Silt Till 50 Monument
BH/MW 4 October 31, 2023 548621 4889681 511.67 3.1-6.1 Sandy Silt Till 50 Monument
BH/MW 6 | November 01, 2023 | 548836.1 4890058 511.44 3.1-6.1 Sandy Silt Till 50 Monument
BH/MW 8 | November 02, 2023 | 548907.2 4890148 511.96 3.1-6.1 Sandy Silt Till 50 Monument
BH/MW 9 October 31, 2023 548826.4 4890004 510.89 3.1-6.1 Sandy Silt Till 50 Monument
BH/MW 11 October 31, 2023 548889.2 4889964 510.41 3.1-6.1 Sandy Silt Till 50 Monument

Notes:

mbgs metres below ground surface
masl metres above sea level
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4.2 MECP Water Well Records Review

MECP Water Well Records (WWRs) were reviewed for the registered wells located at the Subject Site
and within 500 m radius of the Subject Site boundaries (Study Area). The water well records indicate that
sixty-six (66) well records are listed within the 500 m zone of influence Study Area relative to the Subject
Site. The findings of the MECP well records are summarized in the Section 5.6 of the current report with
the details are presented in Appendix B.

4.3 Groundwater Monitoring

All seven (7) installed monitoring wells were utilized to measure and monitor groundwater levels.
Monitoring wells were developed, and the groundwater monitoring program confirmed the stabilized
groundwater level beneath the Subject Site. The stabilized groundwater levels were manually measured
over three (3) monitoring events on November 20, 2023, December 11, 2023 and January 10, 2024 with
the results presented in Section 7.1.

4.4 In-Situ Hydraulic Conductivity Test

SEL has conducted in-situ hydraulic conductivity tests (Falling head) at all the BH/MW locations.

The in-situ hydraulic conductivity test (falling head and rising head) provides estimated hydraulic
conductivity (K) for subsoil strata at the depths of the well screens. The monitoring wells were developed
in advance of the tests. Well development involves the purging and removal of groundwater from each
monitoring well to remove remnants of clay, silt and other debris introduced into the monitoring well
during construction, and to induce the flow of formation groundwater through the well screens, thereby

improving the transmissivity of the subsoil strata formation at the well screen depths.

The in-situ falling head hydraulic conductivity test involves the placement of a slug of known volume
into the monitoring well, below the water table, to displace the groundwater level upward. The in-situ
rising head hydraulic conductivity test involves removing a volume of water from the monitoring well to
displace the groundwater level downward. The rate at which the water level recovers to static conditions
(rising head/falling head) is tracked manually using a water level tape and a data logger. Slug tests in the
monitoring wells with partially submerged screens may exabit double straight-line effect due to the filter
pack drainage. Therefore, the data that represent the filter pack around the screen is eliminated during the
interpretation of the slug test. The rate at which the water table recovers to static conditions is used to
estimate the K value for the water-bearing strata formation at the well screen depth using the Bouwer and
Rice method (1976). The findings for the hydraulic conductivity testing are presented in Section 7.3 of
the current report with the details are presented in Appendix C.
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4.5 Groundwater Quality Assessment

Groundwater quality assessment was completed by SEL on January 10, 2024. One (1) set of groundwater
samples were collected from one (1) selected monitoring well (BH/MW 2) to characterize its quality for
evaluation against Township of Southgate (BL 13 2011) parameters. This is performed to assess whether
any anticipated dewatering effluent can be disposed of into the Township of Southgate Storm and
Sanitary Sewer system during construction, or following site development for any long-term foundation
drainage. Based on the results, recommendations for any pre-treatment for any dewatering/drainage

effluent can be developed, if required.

The sample analysis was performed by SGS Canada Inc. and the results of the analysis are discussed in

Section 7.4 of the current report with the details are presented in Appendix D.
4.6 Review of Regional Data and Available Reports for the Subject Site

The maps, data, and documents provided by the MECP, Ontario Geological Survey (OGS), Ministry of
Natural Resources (MNR) and GRCA were reviewed. Additionally, an issued geotechnical report was
reviewed at the time of preparation of the current hydrogeological assessment report, with the findings

summarized in Sections 5 and 6.
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5.0 REGIONAL AND LOCAL SITE SETTING

5.1 Regional Geology

The current understanding of the surface geological setting of the Subject Site is based on scientific work
conducted by the OGS (OGS, 2003). The Subject Site is located within an area mapped as Till deposits
known as Wentworth Till (5b) and Glaciofluvial deposits (7a). The Wentworth Till (5b), consists of
predominantly stone-poor, sandy silt to silty sand textured till deposits, where as Glaciofluvial deposits
(7a) consists of river deposits and delta topset facies of sandy deposits. Drawing 3 illustrates the mapped

surficial geology for the Subject Site and the surrounding area.

The underlying bedrock at the Subject Site is the Guelph Formation, which consists of sandstone, shale,
dolostone and siltstone (OGS, 2007). A review of the MECP Well Record (Well Id: 2504173) indicates
that the bedrock was contacted at an approximate elevation of 485.5 metres above sea level (masl) in the

vicinity of the Subject Site.
5.2 Regional Physiography

The Subject Site is located within a regional physiography of Southern Ontario known as Dundalk Till
Plains. The Dundalk Till Plains in the Subject Site and its vicinity consists of drumlinized till plains. It is
a gently rolling, partially drumlinized and fluted surfaces, consisting of a mix of clay, gravel and
boulders, covering an area of about 2,395 km? in the counties of Dufferin, Grey and Wellington.
Elevations within the till plain ranges from 426 masl to 533 masl. The till plain supports extensive
wetland complexes, wet meadows, and agricultural land (Chapman and Putnam, 1984). Drawing 4 shows

the location of the Subject Site within the regional physiography map.
5.3 Regional Topography and Drainage

A review of a regional topography map presented on Drawing 5 indicates that topography of the Subject
Site and surrounding area is generally dropping in elevation towards south. The ground surface elevation
ranges approximately between 513.1 masl and 510.4 masl; and between 513.5 masl to 511.7 masl based
on ground surface elevations measured at the borehole and monitoring wells’ locations located within the

Subject Site and the Study Area, respectively.
5.4 Watershed Setting

The Subject Site is located within the Rouge River watershed that falls in the Grand River Conservation
Authority (GRCA) jurisdiction.
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5.5 Local Surface Water and Natural Heritage Features

MNR database was reviewed for any natural heritage features including, watercourses, bodies of water,
wetland features, Area of Natural and Scientific Interest (ANSI) and wooded areas. Drawing 6 shows the
location of the Subject Site and Study Area within the surrounding Natural Heritage Features.

Records review indicate that two (2) watercourses traverse through the Subject Site, both flowing in
southerly direction. During the site visits ponded water was noted along the watercourses. Record review
also indicates that bodies of water scattered in the surrounding areas of the Subject Site, where the closest
water body is located partially within the northern limits of the Subject Site (within the Subject Site).
Another closest waterbody is located approximately 80.0 m east of the Subject Site.

Records of wooded areas are scattered within and surrounding areas of the Subject Site. Portions of the
Subject Site and Study Area are covered under wooded area. Additionally, records of wetland features
evaluated as Provincial as per Ontario Westland Evaluation System (OWES) is located approximately
300.0 m east and southeast of the Subject Site. Additionally, records of wetland features, not evaluated as
Provincial as per OWES, are mapped within portions of the Subject Site and Study Area.

5.6 Ground Water Resources (MECP Well Records)

MECP well record database was reviewed for records located within a radius of 500 m from the
approximate Site boundary (Study Area). The records indicate that sixty-six (66) well records are located
within the Study Area relative to the Subject Site boundaries. A summary of the final status of the records
is presented in Table 5-1.

The locations of the well records, based on the UTM coordinates provided by the records, are shown on
Drawing No. 7. Details of the MECP water well records that were reviewed are provided in Appendix B.

Table 5-1- MECP Well Record Summ:
Water Use (Final Status)
Status Number of Records

Observation Wells 19
Water Supply 16
Abandoned-Other 15
Other Status 9
Unknown 7

The above summary indicates that there are sixteen (16) water supply wells within the 500 m radius of the
Subject Site boundary. However, there are no records of water supply wells in the Subject Site.
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5.7 Active Permit to Take Water Application Record Review

MECP website was reviewed for any active PTTW application records within 1.0 km radius of the
Subject Site on September 15, 2026. Record review indicates there are two (2) record for active PTTW
within the Study Area. Details for each record are summarized in Table 5-2.

Table 5-2- Active PTTW Record Summa

Permit Holder Purpose M;x/:;::m Source Type Dlstancesi;l:;l?kz; Subject
The Corporation of the
1 Township of Southgate Water Supply 1,180,800 Groundwater ~0.4
The Corporation of the
2 Township of Southgate Water Supply 1,961,280 Groundwater ~0.3
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6.0 SOIL LITHOLOGY AND SUBSURFACE INVESTIGATION

The investigation has disclosed that beneath a layer of topsoil, the Subject Site is underlain by a stratum
of sandy silt till extending to the maximum termination depth of investigated at 6.6 metres below ground
surface (mbgs). Information regarding borehole logs is presented in Appendix A. The approximate
locations of boreholes are shown on Drawing 2. Additionally, a sub-surface profile is presented on
Drawing 8. Based on a review of the geotechnical investigation report prepared by SEL, the stratigraphy

beneath the investigated areas of the Subject Site generally consists of the followings:
6.1 Topsoil (All BHs and BH/MWs)

A layer of topsoil having thickness between 18 and 40 cm was contacted at above mentioned locations.

The thickness of topsoil may vary beyond the investigated locations.
6.2 Sandy Silt Till (All BHs and BH/MWs)

Native deposits of sandy silt till were identified at all the above-mentioned locations. The till consists of a
random mixture of soils; the particle sizes range from clay to gravel with occasional boulders and
cobbles, with either the sand or silt fraction exerting the dominant influence on their properties. The till
was noted to be weathered in the upper depths. The materials in this layer are generally brown in color.
The till is loose to very dense in relative density. The moisture contents for the retrieved subsoil samples
ranges from 4 to 21%, indicating dry to wet conditions. The high moisture content was generally

encountered in the shallower depths within the weathered till.

The estimated permeability for the sandy silt till unit encountered at BH/MW 2, BH/MW § and
BH/MW 9 at depth of 3.3, 3.3 and 2.5 mbgs, respectively is about 10°,10¢ and 10 cm/sec. Grain size
analyses was performed on three (3) subsoil samples, and the gradation is plotted in Appendix A (Figure
12).
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7.0 LOCAL HYDROGEOLOGICAL STUDY

7.1  Monitoring Well Development and Groundwater Level Monitoring

The groundwater levels in the monitoring wells were measured, manually on November 20, 2023,
December 11, 2023 and January 10, 2024 to record the fluctuation of the shallow groundwater table
beneath the Subject Site.

Monitoring wells were developed and groundwater levels were monitored over three (3) monitoring
events. SEL measured the groundwater levels using an interface probe (Solinst Interface Metre). A
summary of the groundwater level observations and their corresponding elevations are provided in
Table 7-1.

Table 7-1- A Summary of Groundwater Monitoring

Groundwater Level

November 20, 2023 December 11, 2023 January 10, 2024

BE/MW 1+ Mbgs 1.36 0.72 0.40
Masl 511.69 512.33 512.65
BE/MW 2%+ Mbgs 0.83 0.22 -0.05%
Masl 511.48 512.09 512.36

BE/MW 4%+ Mbgs 0.83 0.43 0.24
Masl 510.84 511.24 511.43

BE/MW 6 Mbgs 1.86 0.79 0.35
Masl 509.58 510.65 511.10

BE/MW & Mbgs 1.66 0.63 0.26
Masl 510.30 511.33 511.70

BE/MW 9 Mbgs 0.56 0.25 0.23
Masl 510.33 510.64 510.66

BE/MW 11 Mbgs 0.90 0.71 0.59
Masl 509.51 509.70 509.82

Notes:

mbgs metres below ground surface

masl metres above sea level

*- groundwater level measured above ground surface
** Located within Study Area

As shown in Table 7-1, the highest shallow stabilized groundwater levels elevations were measured at an
El 512.65 masl at BH/MW 1 location, whereas the lowest shallow groundwater levels elevations were
measured at an El. 509.51 masl at BH/MW 11 location.

7.2 Shallow Groundwater Flow Pattern

The shallow groundwater flow pattern was prepared using the highest measured groundwater levels
within all the installed monitoring wells. Due to the presence of surface water onsite and absence of
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monitoring wells within the flooded area, the groundwater flow pattern for the eastern portion and
western portion was interpreted independently. The prepared groundwater flow pattern indicates that the
shallow groundwater flows in a southerly direction in both eastern and western portions. Drawing 9
presents the interpreted shallow groundwater flow pattern.

7.3 Single Well Response Test

All BH/MW underwent a single well response testing (SWRTSs) to assess the hydraulic conductivity (K)
for saturated shallow aquifer or water bearing unit at the depths of the well screens. The monitoring well
was equipped with a digital transducer to record the fluctuation made to complete the SWRT. The results
of the SWRT tests are presented in Appendix C, with a summary of the findings provided in Table 7-2.

Table 7-2- A Summa
Ground Monitoring Screen Hydraulic
EL Well Depth Interval Screened Soil Strata Conductivity Test Method
(masl) (mbgs) (mbgs) (K in m/s)
BH/MW 1* 513.05 6.1 3.1-6.1 Sandy Silt Till 7.63x107 Falling Head Test
BH/MW 2* 512.31 6.1 3.1-6.1 Sandy Silt Till 4.45x 10 Falling Head Test
BH/MW 4% 511.67 6.1 3.1-6.1 Sandy Silt Till 1.45x 107 Falling Head Test
BH/MW 6 511.44 6.1 3.1-6.1 Sandy Silt Till 1.86x10°% Falling Head Test
BH/MW 8 511.96 6.1 3.1-6.1 Sandy Silt Till 3.45x10°% Falling Head Test
BH/MW 9 510.89 6.1 3.1-6.1 Sandy Silt Till 8.75x10°% Falling Head Test
BH/MW 11 510.41 6.1 3.1-6.1 Sandy Silt Till 4.16x10? Falling Head Test
Notes:

mbgs metres below ground surface
masl metres above sea level
* Located within Study Area

7.4 Groundwater Quality

One (1) set of groundwater samples was collected for analysis from the monitoring well BH/MW 2 on
January 10, 2024 by SEL. The samples were submitted for analysis and evaluation against the Township
of Southgate combined Sanitary and Storm Sewer Use By-Law (BL 13 2011) parameters. Upon
sampling, all of the bottles were placed in a cooler for shipment to the analytical laboratory. Sample
analysis was performed by SGS Canada Inc., which is accredited by the Canadian Association for
Laboratory Accreditation Inc. (CALA). Results of the analysis are provided in Appendix D, with a
discussion of the findings provided below. The chain of custody number for the submitted samples that
underwent analysis is 038147.

The groundwater samples collected, comprised of unfiltered groundwater. As per the protocols for
Township of Southgate sewer use analysis, a complete set of unfiltered groundwater samples were
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submitted to the laboratory with the results being presented as totals for various analyzed parameters. The
results of analysis for the unfiltered groundwater indicate one (1) exceedance when compared and
evaluated against the Township of Southgate combined Sanitary and Storm Sewer Use By-Law
parameters.

The exceedances for unfiltered samples, together with the combined Sanitary and Storm Sewer use
Standards, are presented in Table 7-4.

Table 7-4- Groundwater Qua nfiltered Sample
Groundwater Quality =~ Township of Southgate Township of Southgate

Exceedance Results

Detection Limit

Exceeded Parameter Results (Unfiltered Storm Sewer Use Limits Combined Sanitary Sewer (mg/L)
mg

Sample) (mg/L) (mg/L) Use Limits (mg/L)

Total Suspended Solids
(TSS)

Note: NL-No Limits defined for Sanitary Sewer Use By-Laws

16 15 300 2

As shown above, the concentration for TSS slightly exceeds the Storm Sewer Use By-Law standards for
unfiltered samples. However, the concentration of TSS is below the combined Sanitary Sewer Use By-
Law. These results suggest that any short-term construction dewatering, or long-term foundation drainage
discharge would not be acceptable for disposal to the Township of Southgate storm sewer without pre-
treatment to reduce the concentration of TSS, but should be acceptable for disposal management to the
Township of Southgate combined sanitary sewer without any pre-treatment being required.

The final design for any dewatering effluent pre-treatment system is the responsibility of the contractors
responsible for construction, or of the water treatment system design specialist, or mechanical engineer, if
required, for any long-term foundation drainage system for the completed underground structure.
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8.0 DISCHARGE WATER CONTROL

8.1 Areview of Proposed Development Plans

A review of the Functional Servicing & Grading Plan prepared by Valdor Engineering Inc., dated August
26, 2026, indicate that the proposed development will consist of two (2) slab-on-grade buildings.
Additionally, the proposed development will consist of underground services. Reviewed set of drawings

are partially presented in Appendix E.
8.2 Areview of Geotechnical Investigation Report

A review of the Geotechnical Investigation report prepared by SEL Ltd. dated September 2026 indicates
that:

e The topsoil must be stripped prior to construction. The topsoil can only be reused in landscaped
areas and any surplus must be removed off site. The area around the proposed development must
be graded and properly prepared prior to the construction of a crane pad. The crane pad must be

properly designed to ensure stability.

e The weathered till is not suitable to support any structure sensitive to movement. It must be
subexcavated, sorted free of organics or other deleterious materials, before reusing as structural
backfill.

e The foundation subgrade must be inspected by a geotechnical engineer or a geotechnical
technician under the supervision of a geotechnical engineer, to ensure that the revealed conditions

are compatible with the foundation design requirements.

e The proposed buildings can be supported by conventional spread and strip footings founded on

engineered fill or sound native soils below the frost penetration depth.

e Excavation must comply with Ontario Regulation 213/91 (Construction Projects) under the
Occupational Health and Safety Act.

8.3 Short-Term Construction Dewatering Requirements

The Functional Servicing & Grading Plan prepared by Valdor Engineering Inc., dated August 26, 2026,
indicates that the proposed development will consist of two (2) slab-on-grade buildings. Additionally, the

proposed development will consist of underground services.

The following sections present the short-term dewatering flow rates estimated for the excavation and

construction of the proposed buildings and the installation of the underground services, if required.
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8.3.1 Methodology

Short-Term Dewatering Calculation: The pumping rate calculation for the construction for the proposed

development was performed based on the assumption with each excavation acting as trench considering
the dimensions of the proposed excavation boxes. The calculation was based on the equations provided
by Powers et al. (2007). For the purposes of this analysis, steady state flow into an open excavation is
assumed. Additionally, the equations of radial flow have the following assumptions:

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

e Fully penetrating pumping well

e  Only lateral flow to the pumping well

The following equation was used for open trenches and is based on unconfined aquifer conditions
(Powers et. al., 2007):

0

Where: In(R,/7,) 2L

K (H? - 1Y) {xK(H2 - hz)}

= +2

= Anticipated pumping Rate (m3/day)

= Hydraulic Conductivity (m/day)

Distance from the static water level to the bottom of the saturated aquifer (m)

= Depth of water in the well while pumping (m)

= Radius of influence (m); If Ro>rs Ro was considered; If Ro<rs R=Ro+1s was considered

T I ORO
I

ot
I

Distance to the wellpoints from the centre of the trench, assumed to be half
of the trench width (m) for Trench base calculation.

X = Trench Length (m)

L = Distance from a line source to the trench, (1750 x dH x K%°)

The calculated pumping rate was multiplied by a factor of safety of 1.5 to account for uncertainties and

natural variability in the range of hydraulic conductivity.

Zone of Influence for Dewatering: Furthermore, the conceptual Zone of Influence (ZOI) for dewatering,

also known as Radius of Influence (R0), was calculated based on the anticipated maximum drawdown

required and the recorded hydraulic conductivity using Sichardt’s relationship. The equation used is

shown as:

where,

R, = Zone of Influence (m), beyond which there is negligible drawdown
dH = Distance from initial static water level to the dewatering target (m)
K = Hydraulic Conductivity (m/s)
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Stormwater flow Estimate: The amount of runoff that could accumulate in the excavation box was also

considered for any construction dewatering needs assessment. Therefore, the dewatering flow rates at the
Subject Site should also include removing stormwater from the excavation. Additionally, the anticipated
flow through infiltration after storm event for the post-development site should be considered.

A review of intensity duration frequency curve (IDF curve) for the year 2010 for the coordinates 44° 9'
45" N, 80° 23' 15" W, the rainfall depth considering 2-year storm event over a 3-hour period per day is
approximately 32.1 mm, and a 100-year storm event over a 12-hour period per day is 108 mm. The data

was taken from the Ministry of Transportation's (MTO) website.

The accumulated runoff associated with rainfall events within the anticipated excavations for the
proposed footings of the two (2) buildings were calculated using the estimated rainfall depth multiplied

by the estimated area of the proposed excavation for the construction of the footings.
8.3.2 Construction Dewatering Flow Rate Calculation

The proposed development comprises of the construction of two (2) slab-on-grade buildings and
installation of underground services.

Based on the Functional Servicing & Grading Plan prepared by Valdor Engineering Inc., dated August
26, 2026, the dewatering assessment is performed assuming conventional footings for the proposed
buildings foundations.

The following short-term dewatering and long-term foundation drainage flow rates, are based on the
interpreted groundwater contours.

The following sections present the estimated dewatering flow rates for the construction of the two (2)

slab-on-grade buildings and underground services separately, post grading.
8.3.3 Short-Term Dewatering - Proposed Underground Services
The following assumptions are considered for the dewatering assessment for the installation of the

underground services;

e The shallow groundwater flow pattern map prepared based on the stabilized groundwater levels

measured on January 10, 2024, was utilized for the assessment.

e As per the per the Servicing Plan prepared by Valdor Engineering Inc., dated August 26, 2026,
the invert elevations of the proposed underground services were considered for the short-term

dewatering assessment.

e The storm event of 2 years was also considered for the short-term construction dewatering flow

rate estimates.
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e The deepest invert elevation for the underground services, based on the Servicing Pan, was
considered for each section.

e The length of the active trench for underground services was considered based on the lengths
provided on the Servicing Plan (up to a maximum of 50 m/day), and the width of the trench for
the underground service installation was considered to be 2 meters.

e Hydraulic conductivity of 7.90 x 10”7 m/sec (geomean of in-situ hydraulic conductivity testing
BH/MWs 1, 2, and 4 installed in the Study Area) were considered for sandy silt till.

e The dewatering target for the proposed excavation was considered 1.0 m below the deepest
excavation to facilitate excavation and construction in dry and stable subsoil conditions.

The summary of construction dewatering flow rates for the proposed sanitary sewer services and a
summary of the calculations is presented in Table 8-1 below, indicates the estimated dewatering flow
rates for the underground services.

Table 8-1 —Construction Dewatering Flow Rates - Proposed Underground Services

Highest Groundwater Anticipated Total Estimated
Proposed CB/MH interpreted Drawdown Fll::l;, /:: 'e_l Storm Flow Short-Term
References Groundwater (m) 1.5 SF Y L/day (2-year 3 Dewatering Flow
Contour (masl) : Hr) Rates
CB.6 - CBMHS5 512.65 1.7 45 9.300.0 2.,800.0 12.100.0
CBMHS - MH3 512.60 1.9 5.1 9.600.0 2,100.0 11.700.0
CB.10- MH.5 512.40 1.42 3.8 6.600.0 1,700.0 8.300.0
CB.9 - MH.5 512.20 1.22 33 4,950.0 1,300.0 6.250.0
CB.8 - MH.S5 512.00 1.02 2.7 5.700.0 1,700.0 7.400.0
MH.5 - MH 4 512.00 1.27 34 5.400.0 1,300.0 6,700.0
MH.4 - MH.2 512.00 1.48 39 7.350.0 1,700.0 9,050.0
CB2 - CBMH.1 511.43 NE NE NE 3,700.0 3,700.0
CBMI-\I&_I-ICTRL 51143 1.26 34 6.600.0 1,500.0 8.100.0
SAN.MH.2A -
SAN MHIA* 512.40 3.25 8.7 24,750.0 3,100.0 27.850.0
SAN.MHIA -
Sanitary Pump 51143 2.61 7.0 16.200.0 2.100.0 18.300.0
Station
NE: Not Expected *Assuming a maximum length of 50 m/day

Based on a review of the above table, the anticipated flow rates during storm events for the active
excavation trenches for the proposed underground service installation ranges between 3,700.0 L/day and
27.850.0 L/day.
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Additionally, a potential 100-year storm event with a duration of 12 hours is expected to reach up to
12,200.0 L/day for CB2 — CBMH.1.

8.3.4 Short-Term Dewatering for Slab-on-Grade Buildings

Groundwater Seepage (Slab-on-grade buildings): The following sections present the estimated

dewatering flow rates for the construction of the slab-on-grade buildings.

A review of the provided plans indicates that the Finished Floor Elevation (FFE) for Buildings 1 and 2 are
at 513.85 masl. The depths of the footings are assumed to be 1.4 mbgs (512.45 masl). Comparing the
footing elevations to the shallow groundwater table at both Buildings and the below assumptions
indicates that the footings for the proposed Building 1, will be constructed below the shallow
groundwater table and the footings for the proposed Building 2, will be constructed above shallow
groundwater table. As such, short-term construction dewatering is expected for the construction of the
footings for Building 1.

The followings are the assumptions and proposed development details for the preliminary short-term
construction dewatering estimates:

e The proposed residential development will include construction of two (2) slab-on-grade
buildings.
e The shallow groundwater flow pattern map prepared based on the stabilized groundwater levels

measured on January 10, 2024, was utilized for the assessment.

o The FFE was considered based on a review of the Functional Servicing & Grading Plan prepared
by Valdor Engineering Inc., dated August 26, 2026.

e The areas for the buildings were measured based on the Functional Servicing & Grading Plan
prepared by Valdor Engineering Inc., dated August 26, 2026. The measured areas were taken into
consideration for the dewatering assessment. Based on the reviewed plan, the area of Buildings 1
and 2 is approximately 2,250 m* with approximate dimensions of 71.0 m x 31.7 m.

e The area of the perimeter footings are estimated considering an excavation trench with a length of
the perimeter of the proposed buildings and the width of 1.0 m (205.4 m x 1 m).

e The elevation of the underside of the footings for the slab-on-grade buildings is assumed to be at
El. 512.45 masl (1.4 m below the FFE).

e Hydraulic conductivity of 7.90 x 10”7 m/sec (geomean of in-situ hydraulic conductivity testing
BH/MWs 1, 2, and 4 installed in the Study Area) were considered for sandy silt till.

e The storm event of 2 years -3 hr. was also considered for the short-term construction dewatering.

e The dewatering target for the proposed excavation of Building 1 was considered 1.0 m below the
deepest excavation to facilitate excavation and construction in dry and stable subsoil conditions.
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The summary of construction dewatering flow rates for the slab-on-grade buildings and a summary of the
calculations are presented in Appendix E (Page 3). Table 8-2 below, indicates the estimated dewatering
flow rates for the townhouse blocks.

Table 8-2- Estimated Construction Dewatering Flow Rates — Proposed Slab-on-Grade Buildings

Hishest Anticinated Total Estimated
Assumed ghes nticipate Short-term
Dimensions Footin interpreted ZOI Groundwater Storm Dewaterin
of Building . £ Groundwater Flow (L/day) Flow L/day $
Elevation m Flow Rates
(m) Contour S.F.15 (2-year 3
(masl) asl Hr) (Storm event
(masl) : and S.F. 2.0)
Building1 | ~31.7x71.0 512.45 512.65 32 35,700.0 6.600.0 42.300.0
Building2 | ~31.7x71.0 512.45 511.0 NE NE 6.600.0 6,600.0
S.F.: Safety Factor NE: Not Expected

Groundwater seepage is expected for Building 1 but not for Building 2. The anticipated flow rates
considering a 2-year storm event with a duration of 3 hr/day for active excavation area for the proposed
Buildings 1 and 2 could reach up to 42,300.0 L/day (combined groundwater and storm water) and
6,600.0 L/day (storm water only), respectively.

Additionally, a potential 100-year storm event with a duration of 12 hours is expected to reach up to
22.200.0 L/day for Buildings 1 and 2, considering the active excavation area dimensions mentioned in the
assumptions above.

8.4 Long-Term Foundation Drainage

No long-term foundation drainage is expected due to the nature of the proposed development.

8.5 Permit Requirements

Short -Term Construction Dewatering: As per the recent amendment to O.Reg. 63/16 that came into

effect on July 1, 2025, EASR registration with the MECP will be required for water takings, including
groundwater seepage and precipitation, of more than 50,000 L/day.

A review of the total estimated dewatering flow rates presented in Tables 8-1, 8-2 and Appendix E
(Pages 1-3) indicates that total estimated dewatering flow rates during the construction of the proposed
underground services ranges between 3,700.0 L/day and 27,850.0 L/day. The proposed Buildings 1 and 2
could reach up to 42,150.0 L/day (combined groundwater and storm water) and 6,600.0 L/day (storm
water only), respectively. As such, filing EASR with MECP is not required for the installation of the
underground services and the construction of the buildings, assuming they are completed over phases and
the water taking remains below the 50,000.0 L/day.
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Additionally, applying for a discharge permit with the Township of Southgate is required if the collected
water during construction is proposed to be conveyed to the sewer system. Alternatively, the collected

water can be hauled off-site hiring a licenced contractor.

Long-Term Foundation Drainage: No long-term foundation drainage is expected. As such, applying for

permits with the MECP and Township of Southgate are not required.
8.6 Potential Dewatering Impacts and Mitigation Plan

8.6.1 Short-Term Discharge Water Quality

The dewatering system must be appropriately filtered in order to prevent the pumping of fines and loss of

ground during the dewatering activities.

A review of the groundwater quality test results suggests groundwater quality slightly exceeds for TSS
compared to the Township of Southgate Storm Sewer Use By-Law standards for unfiltered samples.
However, the concentration of TSS is below the Sanitary and Combined Sewer Use By-Law. These
results suggest that any short-term construction dewatering, or long-term foundation drainage discharge
would not be acceptable for disposal to the Township of Southgate storm sewer without pre-treatment to
reduce the concentration of TSS, but should be acceptable for disposal management to the Township of
Southgate combined sanitary sewer without any significant pre-treatment being required.

The final design for any temporary construction dewatering or long-term effluent pre-treatment system is
the responsibility of contractors responsible for construction, or the water treatment system design

specialists, if required.
8.6.2 Ground Settlement

The conceptual ZOI for dewatering reaches a maximum of 8.7 m and 3.2 m away from the dewatering
areas for the construction of the underground services and Building 1, respectively. There are no existing
buildings and roads located within a conceptual ZOI for construction. Drawing 10 presents the
conceptual ZOI and the proposed buildings footprint.

8.6.3 Surface Water, Wetlands and Areas of Natural Significance

Based on the findings of the dewatering assessment, proposed excavation and construction will be
completed below the shallow groundwater table of the Study Area of the Subject Site. Hence, short-term
construction dewatering is anticipated for the proposed development. Record review indicates that a
wetland and wooded area were identified on the Subject Site and the Study Area but were located outside
the conceptual ZOI. As such, impacts to natural heritage features are not anticipated pertaining the

proposed development. The extent of the ZOI for each proposed phase is presented on Drawing 10.
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8.6.4 Water Supply Wells and Zone of Influence

A review of the MECP well records confirmed that there are sixteen (16) records for water supply wells
that are registered within 500 m of the Subject Site. However, they are not located within the conceptual

Z0I for dewatering. As such, potential impacts to the groundwater users are not anticipated.

Given that the Subject Site is located within Grand River Well Head Protections area ‘B’, ‘C’ and ‘D’
with the score varying between 2 and 6. As such, Source Water Impact Assessment and Mitigation Plan
(SWIAMP) or a letter confirming the designated chemicals won’t be used for the post-construction site
will be required for the Subject Site. SEL will provide SWIAMP or the letter under separate cover when

the necessary details are provided.
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9.0

CONCLUSIONS AND RECOMMENDATIONS

The Subject Site is located within an area mapped as Till deposits known as Wentworth Till (5b)
and Glaciofluvial deposits (7a). The Wentworth Till, consists of predominantly stone-poor, sandy
silt to silty sand textured till deposits, whereas Glaciofluvial deposits consists of river deposits

and delta topset facies of sandy deposits.

The Subject Site is located within a regional physiography of Southern Ontario known as

Dundalk Till Plains, consisting of drumlinized till plains
The Subject Site is located within the Grand River Conservation Authority (GRCA) jurisdictions.

The highest shallow stabilized groundwater levels elevations were measured at an
El. 512.65 masl at BH/MW 1 location, whereas the lowest shallow stabilized groundwater level
elevation was measured at an El. 509.51 masl at BH/MW 11 location.

Hydraulic conductivity of 7.90 x 10”7 m/sec (geomean of in-situ hydraulic conductivity testing
BH/MWs 1, 2, and 4 installed within the Study Area) were considered for sandy silt till.

Results of Groundwater quality at a selected monitoring well (BH/MW 2) indicates that the
concentration for TSS slightly exceeds the Township of Southgate Storm Sewer Use By-Law
standards for unfiltered samples. However, it meets the Township of Southgate Sanitary and

Combined Sewer Use By-Law.

Total estimated dewatering flow rates during the construction of the proposed underground
services ranges between 3,700.0 L/day and 27,850.0 L/day. The proposed Buildings 1 and 2
could reach up to 42,150.0 L/day (combined groundwater and storm water) and 6,600.0 L/day
(storm water only), respectively. As such, filing EASR with MECP is not required for the
installation of the underground services and the construction of the buildings, assuming they are

completed over phases and the water taking remains below the 50,000.0 L/day.

No long-term foundation drainage is expected due to the nature of the proposed development. As

such, applying for permits with the MECP and Township of Southgate are not required.

The conceptual ZOI for dewatering reaches a maximum of 8.7 m and 3.2 m away from the
dewatering areas for the construction of the underground services and Building 1, respectively.

Potential impacts are as follows:

o There are no existing buildings and roads located within a conceptual ZOI for

construction.

o Based on the findings of the dewatering assessment, proposed excavation and
construction will be completed below the shallow groundwater table of the Study Area of

the Subject Site. Hence, short-term construction dewatering is anticipated for the
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proposed development. Record review indicates that a wetland and wooded area were
identified on the Subject Site and the Study Area but were located outside the conceptual
ZOIl. As such, impacts to natural heritage features are not anticipated pertaining the

proposed development.

o A review of the MECP well records confirmed that there are sixteen (16) records for
water supply wells that are registered within 500 m of the Subject Site. However, they are
not located within the conceptual ZOI for dewatering. As such, potential impacts to the

groundwater users are not anticipated.

o Source Water Impact Assessment and Mitigation Plan (SWIAMP) or a letter confirming
the designated chemicals won’t be used for the post-construction site will be required for
the Subject Site. SEL will provide SWIAMP or the letter, considering location of the
Subject Site within Grand River Well Head Protections area ‘B’, ‘C’ and ‘D’ with the
score varying between 2 and 6.
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10.0 CLOSURE

We trust that the above-noted information is suitable for your review. If you have any questions regarding
this information, please do not hesitate to contact the undersigned.

Yours truly,
SOIL ENGINEERS LTD.

&
T.N. AGHA w
'S
o A
¢ NARJES ALIANI
o PRACTISINGMEMBER ™)

2386

100563596

~
L)
=
-
@

Tarek Agha, P.Eng., PMP. Narjes Alijani, M.Sc., P.Geo.
Senior Project Manager -Hydrogeological Services ~ Department Manager-Hydrogeological Services
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LIST OF ABBREVIATIONS AND DESCRIPTION OF TERMS

The abbreviations and terms commonly employed on the borehole logs and figures, and in the text of the

report, are as follows:

SAMPLE TYPES

SOIL DESCRIPTION

AS  Auger sample

Cohesionless Soils:

CS Chunk sample
DO Drive open (split spoon) N (blows/ft) Relative Density
DS Denison type sample 0 to 4 very loose
FS Foil sample 4 to 10 loose
RC Rock core (with size and percentage 10 to 30 compact
recovery) 30 to 50 dense
ST Slqtted tube over 50 very dense
TO Thin-walled, open
TP  Thin-walled, piston
WS Wash sample Cohesive Soils:
Undrained Shear
PENETRATION RESISTANCE Strength (ksf) ‘N’ (blows/ft)  Consistency
Dynamic Cone Penetration Resistance: less than  0.25 0 to 2 very soft
0.25 to 0.50 2 to 4 soft
A continuous profile showing the number of 0.50 to 1.0 4 to 8 firm
blows for each foot of penetration of a 1.0 to 2.0 8 to 16 stiff
2-inch diameter, 90° point cone driven by a 20 to 4.0 16 to 32 very stiff
140-pound hammer falling 30 inches. over 4.0 over 32 hard

Plotted as ‘—e—’

Standard Penetration Resistance or ‘N’ Value:

Method of Determination of Undrained

Shear Strength of Cohesive Soils:

The number of blows of a 140-pound
hammer falling 30 inches required to
advance a 2-inch O.D. drive open sampler
one foot into undisturbed soil.

Plotted as ‘O’ A

O

WH Sampler advanced by static weight

PH Sampler advanced by hydraulic pressure
PM Sampler advanced by manual pressure
NP No penetration

x 0.0 Field vane test in borehole; the number

denotes the sensitivity to remoulding
Laboratory vane test
Compression test in laboratory

For a saturated cohesive soil, the undrained
shear strength is taken as one half of the
undrained compressive strength

METRIC CONVERSION FACTORS

1 ft = 0.3048 metres
11b=0.454 kg

Soil Engineers Ltd.

CONSULTING ENGINEERS

GEOTECHNICAL « ENVIRONMENTAL -

1 inch =25.4 mm
lksf =47.88 kPa
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JOB NO.: 2310-w058

PROJECT DESCRIPTION: Proposed Residential Development

LOG OF BOREHOLE: BH/MW 1

FIGURE NO.: 1

METHOD OF BORING: Hollow Stem Auger

PROJECT LOCATION: CON 2 SWTSR PT LOT 234 DRILLING DATE: October 30, 2023
Southeast of Grey Road 9 and Ida Street,
Township of Southgate (Dundalk)
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soBN0: s0wss  LOG OF BOREHOLE: BHIMW 2 Ficureno. 2

PROJECT DESCRIPTION: Proposed Residential Development METHOD OF BORING: Hollow Stem Auger

PROJECT LOCATION: CON 2 SWTSR PT LOT 234 DRILLING DATE: October 30, 2023
Southeast of Grey Road 9 and Ida Street,
Township of Southgate (Dundalk)
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JOB NO.:
PROJECT DESCRIPTION:

PROJECT LOCATION:

2310-W058

CON 2 SWTSR PT LOT 234

Proposed Residential Development

Southeast of Grey Road 9 and Ida Street,

Township of Southgate (Dundalk)

LOG OF BOREHOLE: BH 3

METHOD OF BORING:

FIGURE NO.:

DRILLING DATE: October 30, 2023

3

Hollow Stem Auger

SAMPLES ® Dynamic Cone (blows/30 cm)
10 30 50 70 90 Atterberg Limits
—_ Il Il Il Il Il Il Il Il Il
El S PL LL —
- X Shear Strength (kN/m?2) w
(m) SOIL @ I_I 5
Denth DESCRIPTION _ . g Qo o s 200 -
s 2 = - 0) Penetration Resistance . w
(m) £ g g = (blows/30 cm) ® Moisture Content (%) I<—(
2l 2 8 10 30 50 70 90 [0 20 0 40 =
| | | | | | | | |
513.5 Ground Surface
0.0 40 cm TOPSOIL 0 28
1A L
DO 8 d 10
04 1B °
Brown, loose to dense
1
— weathered | 5 | po| 17 1 °
10
3 |[DO| 18 [ ]
SANDY SILT TILL 2
4 |[DO| 29 d
3
9
5 |DO| 23 O [ ]
traces to some clay and gravel
occ. cobbles and boulders
4
9
6 [DO| 35 O ¢
5
6
7 |DO| 47 Q ]
506.9
6.6 END OF BOREHOLE
7
8
g Page: 1lofl




JOB NO.: 2310-w058

PROJECT DESCRIPTION: Proposed Residential Development

LOG OF BOREHOLE: BH/MW 4

FIGURE NO.: 4

METHOD OF BORING: Hollow Stem Auger

PROJECT LOCATION: CON 2 SWTSR PT LOT 234 DRILLING DATE: October 31, 2023
Southeast of Grey Road 9 and Ida Street,
Township of Southgate (Dundalk)
® Dynamic Cone (blows/30 cm)
SAMPLES 10 30 5 70 90 Atterberg Limits
— 1 1 | | 1 1 1 | |
EL E PL LL o
e | X, | — | &
DESCRIPTION 3 L =
Depth % 2 | & x
P g 3 - O Penetration Resistance w
(m) E|g| = 2 (blows/30 cm) ® Moisture Content (%) e
= Bl et a 10 30 5 70 90 10 20 30 40 =
TN N T T T B I R I T T
511.7 Ground Surface
0.0 18 cm TOPSOIL 1A 0 hd
0.2 110 !
DO | 10 0] ‘ v
Brown, loose to very dense 1B =
1 4
2 |DO| 6 145 »
__ _weathered ]
1
SANDY SILT TILL 3 DO 19 .
2
4 |DO| 51 D)
3 Il
7
traces to some clay and gravel L
occ. cobbles and boulders 5 [DO| 47 0 bt H
4 |
7 4
6 |DO| 82 &) L g I
5 1
6 bl
7 [DO| 81 [0) . 888
NN
505.1 gce
66 END OF BOREHOLE 38¢g
205
ccc
Installed 50 mm @ monitoring well to 6.1 m 7 25w
completed with 3.0 m PVC slotted screen EEg
Sand backfill from 2.4 to 6.1 m I 2
Bentonite seal from 0.0 mto 2.4 m e
Provided with a monument casing o i
ww w
8®®
Jdd
8 ===

Q Soil Engineers Ltd.

Page:

Tof 1




JOB NO.: 2310-wo058

PROJECT DESCRIPTION:

PROJECT LOCATION:

LOG OF BOREHOLE: BH 5

CON 2 SWTSR PT LOT 234
Southeast of Grey Road 9 and Ida Street,
Township of Southgate (Dundalk)

Proposed Residential Development

METHOD OF BORING:

DRILLING

FIGURE NO.:

DATE: November 1, 2023

5

Hollow Stem Auger

SAMPLES ® Dynamic Cone (blows/30 cm)
10 30 50 70 90 Atterberg Limits
—_ | | | | | | | | |
El. E i PL LL i
s | aamen, | | 8
Senth DESCRIPTION _ ° Sl T -
€p g = = 0) Penetration Resistance . w
(m) £ g g = (blows/30 cm) ® Moisture Content (%) I<—(
2l 2 8 10 30 50 70 90 [0 20 0 40 =
| | | | | | | | |
511.0 Ground Surface
0.0 20 cm TOPSOIL 1A 0 o
0.2 DO| 10 o) 1
Brown, compact to very dense 1B ®
10
2 |DO| 10 1 D ®
_ weathered
SANDY SILT TILL 3 |DOJ 24 © .
2
4
4 | DO | 65/20 [ ]
3
traces to some clay and gravel 5 |DO| 505 .
occ. cobbles and boulders
4
6 | DO [99/20 ]
5
6
504.6 7 | DO |50/13 ()
6.4 END OF BOREHOLE
7
8
g Page: 1lofl




soBN0: s0wss  LOG OF BOREHOLE: BH/IMW 6 Ficureno. s

PROJECT DESCRIPTION: Proposed Residential Development METHOD OF BORING: Hollow Stem Auger

PROJECT LOCATION: CON 2 SWTSR PT LOT 234 DRILLING DATE: November 1, 2023
Southeast of Grey Road 9 and Ida Street,
Township of Southgate (Dundalk)

® Dynamic Cone (blows/30 cm)
SAMPLES 10 30 5 70 90 Atterberg Limits
— 1 1 | | 1 1 1 | |
s | e, | |8
Denth DESCRIPTION - o 3 Loy g
ep! g = - O Penetration Resistance w
(m) E|g| = 2 (blows/30 cm) @ Moisture Content (%) e
= Bl et a 10 30 5 70 90 10 20 30 40 =
I I T T T T I M T I T T N
511.4 Ground Surface
0.0 23 cm TOPSOIL 1A 0 [ J
02 DO| 8 10 16 A 4
Brown, loose to very dense 1B —] »
10 !
2 |DO| 9 1 s L 2
__ _weathered
7
3 (DO | 24 O (] \ 4
SANDY SILT TILL =
2
8
4 |DO| 78 7 G [ J
3 7 1
traces to some clay and gravel 5 |DO|60/15 ] P Il
occ. cobbles and boulders M
i |
6 4
6 |DO| 94 of—# I
5 1
6 bl
Q8T
7 |DO| 90 Ol ® SR8
504.8 — gcg
66 END OF BOREHOLE 38¢g
205
ccc
Installed 50 mm @ monitoring well to 6.1 m 7 % w
completed with 3.0 m PVC slotted screen EEE
Sand backfill from 2.4 to 6.1 m 388
Bentonite seal from 0.0 mto 2.4 m e
Provided with a monument casing — o i
ww w
8®®
Jdd
8 ===

Q Soil Engineers Ltd.
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JOB NO.:
PROJECT DESCRIPTION:

PROJECT LOCATION:

2310-W058

CON 2 SWTSR PT LOT 234

Proposed Residential Development

Southeast of Grey Road 9 and Ida Street,
Township of Southgate (Dundalk)

LOG OF BOREHOLE: BH 7

METHOD OF BORING:

FIGURE NO.:

7

Hollow Stem Auger

DRILLING DATE: November 1, 2023

SAMPLES ® Dynamic Cone (blows/30 cm)
10 30 50 70 90 Atterberg Limits
—_ Il Il Il Il Il Il Il Il Il
El £ PL LL o
Denth DESCRIPTION _ ° § e e D—:'
s 2 = - 0) Penetration Resistance . w
(m) £ g g = (blows/30 cm) ® Moisture Content (%) I<—(
2l 2 8 10 30 50 70 90 [0 20 0 40 =
| | | | | | | | |
511.6 Ground Surface
0.0
28 cm TOPSOIL 1A 0 fﬂi
03 DO 6 O 21
Brown, loose to very dense 1B *
13
2 |DO 5 1 4o ®
_ weathered
3 |DO 9 e
SANDY SILT TILL 5
8
4 | DO [93/28 ¢ o
3 7
5 | DO | 50/8 )
traces to some clay and gravel
occ. cobbles and boulders
4
6
6 |DO| 87 e
5
6
7
7 |DO| 69 d )
505.0
6.6 END OF BOREHOLE
7
8
g Page: 1lofl




JOBNO.: 2310woss LOG OF BOREHOLE: BH/MW 8

PROJECT DESCRIPTION: Proposed Residential Development

PROJECT LOCATION: CON 2 SWTSR PT LOT 234
Southeast of Grey Road 9 and Ida Street,
Township of Southgate (Dundalk)

FIGURE NO.: 8

METHOD OF BORING: Hollow Stem Auger

DRILLING DATE: November 2, 2023

® Dynamic Cone (blows/30 cm)
SAMPLES 10 30 5 70 90 Atterberg Limits
— 1 1 | | 1 1 1 | |
EL £ PL LL —
= X Shear Strength (kN/m?) w
(m) SOIL o |_| >
oot DESCRIPTION . o | & T 3
ep! g 3 - O Penetration Resistance w
(m) E|g| = 2 (blows/30 cm) ® Moisture Content (%) e
2|2l 2 2 0 3 5 70 90 0 20 30 40 =
TN N T T T B I M T I T T N
512.0 Ground Surface
0.0
30 cm TOPSOIL 1A 0 %
0.3 DO 5 10 19 =
[ ]
Brown, loose to very dense B 4
10
2 [DO| 10 119 *
_ weathered
1 A 4
3 |Do| 9 » )
SANDY SILT TILL 2
8
4 |DO| 32 D L J
3 Il
6 S
traces to some clay and gravel 5 |DO| 59 @ p |
occ. cobbles and boulders
4 |
6 I
6 |DO| 92 O1—®
5 1
6 / pLl|
505.7 7 | DO |50/15 -
6.3 END OF BOREHOLE S8
oS-
Installed 50 mm @ monitoring well to 6.1 m ‘:g E
completed with 3.0 m PVC slotted screen 22 s
Sand backfill from 2.4 t0 6.1 m 528
Bentonite seal from 0.0 mto 2.4 m 7 é 2 g
Provided with a monument casing ™8~
2Et
Wi
8®®
A
8 ===

Q Soil Engineers Ltd.
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JOB NO.: 2310-w058

PROJECT DESCRIPTION: Proposed Residential Development

LOG OF BOREHOLE: BH/MW 9

FIGURE NO.: 9

METHOD OF BORING: Hollow Stem Auger

PROJECT LOCATION: CON2SWTSRPTLOT 234 DRILLING DATE: October 31, 2023
Southeast of Grey Road 9 and Ida Street,
Township of Southgate (Dundalk)
® Dynamic Cone (blows/30 cm)
SAMPLES 10 30 5 70 90 Atterberg Limits
— 1 1 1 1 1 1 1 1 1
EL £ PL LL —
= X Shear Strength (kN/m?) w
m) SoIL o — >
oot DESCRIPTION . o | & T 3
ep! g 3 - O Penetration Resistance w
(m) E|g| = 2 (blows/30 cm) ® Moisture Content (%) e
2|2l 2 2 10 30 5 70 9 10 20 30 40 =
11 11 1 1 L1 Il | I T (-
510.9 Ground Surface
0.0
30 cm TOPSOIL 1A 0 ¥ v
0.3 DO| 7 10 15 L 2
1B * \ 4

Brown, loose to very dense

— weathered | 2 \DO| 13 | 1

=

o5

3 |DO| 10
SANDY SILT TILL 2
71
4 [DO| 39 0] [ ]
3 3
5 [DO |50/15 L
traces to some clay and gravel
occ. cobbles and boulders
4
b
6 [DO | 50/8 [ J
5
6 )
504.6 7 | DO [70/15 D &

6.3 END OF BOREHOLE

Installed 50 mm @ monitoring well to 6.1 m
completed with 3.0 m PVC slotted screen
Sand backfill from 2.4 to 6.1 m

Bentonite seal from 0.0 mto 2.4 m
Provided with a monument casing

8

W.L. @ EI. 510.33 masl on Nov 20, 2023
W.L. @ EI. 510,64 maslon Dec 11, 2023 [
W.L. @ EI 510.66 masl on Jan 10, 2024

Q Soil Engineers Ltd.

Page:

Tof 1




JOB NO.: 2310-wo058

PROJECT DESCRIPTION:

PROJECT LOCATION:

LOG OF BOREHOLE: BH 10

METHOD OF BORING:

CON 2 SWTSR PT LOT 234
Southeast of Grey Road 9 and Ida Street,
Township of Southgate (Dundalk)

Proposed Residential Development

FIGURE NO.:

DRILLING DATE: November 2, 2023

10

Hollow Stem Auger

SAMPLES ® Dynamic Cone (blows/30 cm)
10 30 50 70 90 Atterberg Limits
—_ Il Il Il Il Il Il Il Il Il
El 3 i PL LL d
s | aamen, | | 8
Senth DESCRIPTION _ ° Sl T -
s 2 = - 0) Penetration Resistance . w
(m) £ g g = (blows/30 cm) ® Moisture Content (%) I<—(
2l 2 8 10 30 50 70 90 [0 20 0 40 =
| | | | | | | | |
511.4 Ground Surface
0.0 20 cm TOPSOIL 1A 0 'Y
0.2 DO| 7 ® 2
Brown, loose to very dense 1B ¢
9
— weathered | 5 | po| 15 1 o .
SANDY SILT TILL 3|bop 11 .
2
7
4 |DO| 60 O °
3 3
traces to some clay and gravel 5 | DO |50/15 I
occ. cobbles and boulders
4
6
6 |DO| 80 O e
5
6 6
505.1 7 | DO |50/15 e
6.3 END OF BOREHOLE
7
8
g Page: 1lofl




JOB NO.: 2310-w058

PROJECT DESCRIPTION: Proposed Residential Development

LOG OF BOREHOLE: BH/MW 11 FiGureno.: 11

METHOD OF BORING: Hollow Stem Auger

PROJECT LOCATION: CON 2 SWTSR PT LOT 234 DRILLING DATE: October 31, 2023
Southeast of Grey Road 9 and Ida Street,
Township of Southgate (Dundalk)
® Dynamic Cone (blows/30 cm)
SAMPLES 10 30 5 70 90 Atterberg Limits
— - 1 1 1 - 1 1
EL (3 PL LL —
= X Shear Strength (kN/m?) w
(m) SOIL ° — 2
oot DESCRIPTION . o | & T 3
ep! g 3 - O Penetration Resistance w
(m) E|g| = 2 (blows/30 cm) ® Moisture Content (%) e
2|2l 2 2 0 3 5 70 90 0 20 30 40 =
TN N T T T B I R I T T
510.4 Ground Surface
0.0 25 cm TOPSOIL 1A 0 o
0.3 DO| 3 © n7
Brown, very loose to very dense 18 b ;
0 4
2 |DO| 9 1 s L 4 -
__ _weathered
13
3 ([DO| 18 ®
SANDY SILT TILL »
v
4 |DO| 91 (D) (J
3 1]
7
traces to some clay and gravel 5 [DO| 70 () ® 1
occ. cobbles and boulders I
4 |
6 | DO |60/15 D ® H
5 1l
6 / '_;_
504.1 7 | DO |65/15 0
6.3 END OF BOREHOLE SES
Soo
Installed 50 mm @ monitoring well to 6.1 m 30 ¢
completed with 3.0 m PVC slotted screen Eg 2
Sand backfill from 2.4 to 6.1 m 252
Bentonite seal from 0.0 mto 2.4 m 7 g é g
Provided with a monument casing ]
g2
l!{ nw
oo
88
Jdd
8 ===

Q Soil Engineers Ltd.
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Q Soil Engineers Ltd.  GRAIN SIZE DISTRIBUTION Reference No: 2310-W058

U.S. BUREAU OF SOILS CLASSIFICATION

GRAVEL SAND
SILT CLAY
COARSE | Fne coarse | MmEDIUM | FINE V. FINE
UNIFIED SOIL CLASSIFICATION
GRAVEL SAND
SILT & CLAY
COARSE | FINE COARSE I MEDIUM | FINE
s 2 14 e - 4 8 10 6 20 30 40 50 60 100 140 200 270325
100 i\
90 I~
NG TN
Nl N T~
80 S~
70 e
S~ T S
~— <——BH.8/Sa5
60 ~[~
50
NN
BH.9/Sa.4 \\
40 N
Q\
30
BH.2/Sa.5 L
= 20 N
£ N T
a ™~ T~ ——
g —
o
&0
100 Grain Size in millimeters 10 1 0.1 0.01 0.001
Project: Proposed Residential Development BH./Sa. 2/5 8/5 9/4
Location: CON SWTSR PT LOT 234, Southeast of Grey Road 9 and Ida Street Liquid Limit (%) = - - -
Township of Southgate (Dundalk) Plastic Limit (%) = - - -
Borehole No: 2 8 9 Plasticity Index (%) = - - -
Sample No: 5 5 4 Moisture Content (%) = 9 6 7
Depth (m): 3.3 3.3 25 Estimated Permeability ay
Elevation (m): 509.0 508.7 508.4 (cmJ/sec)= 10° 10° 10° <
Classification of Sample [& Group Symbol]: SANDY SILT TILL F_';.
traces to some clay and gravel 'IG
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APPENDIX ‘B’

MECP WATER WELL RECORDS

REFERNCE NO. 2310-W058



WELL MECP* WWR

ID

Reference No. 2310-W058

ID

Construction Method

Well Depth
(m)**

MECP Well Records Summary

Appendix B

Well Usage

Final Status

First Use

Static Water
Level (m)**

Top of Screen
Depth (m)**

Bottom of
Screen Depth
(m)**

Page 1 of 2

Date Completed

1 2500885 Cable Tool 47.9 Water Supply Domestic 9.1 - - 1955-10-03
2 2500893 Cable Tool 41.1 Water Supply Domestic 10.7 - - 1957-05-04
3 2500894 Cable Tool 46.6 Water Supply Domestic 5.5 - - 1957-07-19
4 2500899 Cable Tool 18.3 Water Supply - 1.8 - - 1967-01-14
5 2502014 Cable Tool 28.0 Water Supply - 5.8 - - 1962-03-08
6 2504173 - 29.0 Water Supply - 4.6 - - 1973-03-09
7 2505043 - 86.9 Water Supply - 7.9 - - 1975-03-18
8 2506053 Rotary (Convent.) 29.3 Water Supply Domestic 7.0 - - 1977-04-14
9 2506214 Rotary (Convent.) 29.0 Water Supply Domestic 4.3 - - 1977-09-08
10 2509476 Rotary (Convent.) 30.8 Water Supply Domestic 8.5 - - 1988-06-02
11 2510354 Rotary (Convent.) 25.9 Water Supply Domestic 3.0 - - 1989-11-27
12 2511484 Rotary (Air) 29.3 Water Supply Domestic 8.5 - - 1991-09-06
13 2515886 Rotary (Convent.) 31.1 Water Supply Domestic 8.5 - - 2003-11-21
14 2515887 Rotary (Convent.) 30.5 Water Supply Domestic 8.5 - - 2003-11-20
15 2516266 Other Method 5.5 Observation Wells - - 2.4 5.5 2004-10-23
16 2516364 - - Abandoned-Other - - - - 2005-04-22
17 2516756 - - Abandoned-Other - - - - 2005-10-12
18 7118914 Rotary (Convent.) 23.8 Water Supply Domestic 4.9 - - 2008-10-14
19 7140442 Other Method - Abandoned-Other Other 1.1 - - 2010-02-07
20 7140443 - - - - 1.2 - - 2010-02-07
21 7140444 - - - - 1.2 - - 2010-02-07
22 7140445 Other Method - - Other 2.1 - - 2010-02-07
23 7140450 Other Method - - - 1.9 - - 2010-02-07
24 7140451 - - - - 1.1 - - 2010-02-07
25 7140452 Other Method - Abandoned-Other Other 3.3 - - 2010-02-01
26 7168641 - - - - - - - 2011-08-15
27 7175980 - 4.5 - - - 1.5 4.5 2012-01-11
28 7175982 - 4.5 - - - 1.5 4.5 2012-01-11
29 7175984 Boring - - - - - - 2012-01-11
30 7175981 Driving 4.5 Observation Wells Monitoring - 1.5 4.5 2012-01-11
31 7175983 Driving 4.5 Observation Wells Monitoring - 1.5 4.5 2012-01-11
32 7178933 - - Abandoned-Other - - - - 2012-01-11
33 7179089 - - - - - - - 2011-12-15
34 7190259 Rotary (Convent.) 5.4 Observation Wells Monitoring - 2.4 5.4 2012-10-16
35 7190260 Rotary (Convent.) 42.0 Observation Wells Monitoring - 1.5 4.2 2012-10-16
36 7190261 Driving 4.3 Observation Wells Monitoring - 1.5 4.2 2012-10-16
37 7190262 Rotary (Convent.) 7.6 Observation Wells Monitoring - 4.5 7.6 2012-10-16
38 7224832 - 6.1 - - - 3.0 6.1 2014-06-26
39 7240612 Driving 4.5 - Monitoring - 1.5 4.5 2015-04-21

‘) Soil Engineers Ltd.




WELL MECP* WWR

ID

Reference No. 2310-W058

ID

Construction Method

Well Depth

(m)**

Well Usage

Final Status

Appendix B

First Use

Static Water

Level (m)**

Top of Screen
Depth (m)**

Bottom of
Screen Depth
(m)**

Page 2 of 2

Date Completed

40 7241221 Rotary (Convent.) 4.5 Observation Wells Monitoring - 1.5 4.5 2015-04-29
41 7241222 Rotary (Convent.) 3.0 Observation Wells Monitoring - 1.5 3.0 2015-04-29
42 7245541 - 1.4 Abandoned-Other - - - - 2015-07-09
43 7259065 - - - - - - - 2015-08-20
44 7272334 - - - - - - - 1900-01-00
45 7281370 Rotary (Convent.) 96.2 Water Supply Municipal 7.5 - - 2017-02-01
46 7308409 - - - - - - - 2017-02-07
47 7332812 Boring 6.1 Monitoring and Test Hole Monitoring - 2.6 5.6 2018-07-20
48 7332813 Boring 4.6 - Monitoring - 1.5 4.6 2018-07-20
49 7332814 - 6.1 Monitoring and Test Hole Monitoring - 24 5.5 2018-07-20
50 7333654 - - Water Supply Domestic 2.3 - - 2019-05-16
51 7339338 Rotary (Convent.) 7.6 Observation Wells Monitoring - 4.6 7.6 2019-06-20
52 7361981 - - Abandoned-Other - - 1.6 4.6 2020-06-03
53 7362026 - - Abandoned-Other - - 6.1 7.6 2020-06-03
54 7362027 - - Abandoned-Other - - 1.5 4.6 2020-06-03
55 7362028 - - Abandoned-Other - - 3.7 6.7 2020-06-03
56 7362029 - - Abandoned-Other - - 1.7 3.7 2020-06-03
57 7362030 - - Abandoned-Other - - 0.6 3.0 2020-06-03

0 Soil Engineers Ltd.
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TEL: (705) 721-7863  TEL: (905) 542-7605  TEL: (905) 440-2040  TEL: (905) 853-0647  TEL: (705) 684-4242  TEL: (905) 777-7956
FAX: (705) 721-7864  FAX: (905) 542-2769  FAX: (905) 725-1315  FAX: (905) 881-8335  FAX: (705) 684-8522  FAX: (905) 542-2769

APPENDIX ‘C’

IN-SITU HYDRAULIC CONDUCTIVITY TESTING DETAILS
(SWRT)

REFERNCE NO. 2310-W058



Falling Head SWRT of BH/MW 1

Prepared By: Prepared For:
Sgil Engineers Ltd. Bpriarwood (Dundalk) LTD.
Project: Location:
23 10-W058 Grey Rd 9 and Ida St. Dundalk
1. T T T 1 [ B I O B I B B T T T

£

<

]

(S ]

O] a

)

(_U —

o —

2 |

m)

0.01 cooo by e b e N by
0. 600. 1.2E+3 1.8E+3 2.4E+3 3.0E+3
Time (sec)
SOLUTION AQUIFER DATA

Aquifer Model: Unconfined Saturated Thickness: 5.34 m Anisotropy Ratio (Kz/Kr): 1.
Solution Method: Bouwer-Rice
K =7.626E-7 m/sec y0=0.3213 m WELL DATA (BH/MW 1)

Initial Displacement: 0.364 m

Static Water Column Height: 5.34 m
Total Well Penetration Depth: 5.34 m
Screen Length: 3. m

Casing Radius: 0.0254 m

Well Radius: 0.0254 m

‘ Soil Engineers Ltd.




Falling Head SWRT of BH/MW 2

Prepared By: Prepared For:
Sgil Engineers Ltd. Bpriarwood (Dundalk) LTD.
Project: Location:
23 10-W058 Grey Rd 9 and Ida St. Dundalk
1%xxxxxxxxxxxx‘xxxxxxxxA

£

<

g

£ 0.1 -

)

(_U —

o —

2 -

m)

[ |
[ ]
[
OO
e ooo Om
0.01 Loy e by by by
0. 400. 800. 1.2E+3 1.6E+3 2.0E+3
Time (sec)
SOLUTION AQUIFER DATA

Aquifer Model: Unconfined Saturated Thickness: 5.97 m Anisotropy Ratio (Kz/Kr): 1.
Solution Method: Bouwer-Rice
K =4.448E-6 m/sec y0=0.3361 m WELL DATA (BH/MW 2)

Initial Displacement: 0.372 m

Static Water Column Height: 5.97 m
Total Well Penetration Depth: 5.97 m
Screen Length: 3. m

Casing Radius: 0.0254 m

Well Radius: 0.0254 m

‘ Soil Engineers Ltd.




Falling Head SWRT of BH/MW 4

Prepared By: Prepared For:
Sgil Engineers Ltd. Bpriarwood (Dundalk) LTD.
Project: Location:
23 10-W058 Grey Rd 9 and Ida St. Dundalk
1\\\\\\\\\\\\‘\\\\\\\\
£
<
]
£
O]
O
T
o
2
(m)
0_1\\\\\\\\\\\\\\\\\\\\\\\\
0. 600. 1.2E+3 1.8E+3 2.4E+3 3.0E+3
Time (sec)
SOLUTION AQUIFER DATA
Aquifer Model: Unconfined Saturated Thickness: 5.81 m Anisotropy Ratio (Kz/Kr): 1.
Solution Method: Bouwer-Rice
K =1.445E-7 m/sec y0=10.3265 m WELL DATA (BH/MW 4)

Initial Displacement: 0.473 m

Static Water Column Height: 5.81 m
Total Well Penetration Depth: 5.81 m
Screen Length: 3. m

Casing Radius: 0.0254 m

Well Radius: 0.0254 m

‘ Soil Engineers Ltd.




Falling Head SWRT of BH/MW 6

Prepared By:

Prepared For:

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K =1.86E-8 m/sec y0 =0.3806 m

‘ Soil Engineers Ltd.

Soil Engineers Ltd. Briarwood (Dundalk) LTD.
Project: Location:
23 10-W058 Grey Rd 9 and Ida St. Dundalk
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SOLUTION AQUIFER DATA

Saturated Thickness: 5.3 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (BH/MW 6)

Initial Displacement: 0.419 m

Static Water Column Height: 5.3 m
Total Well Penetration Depth: 5.3 m
Screen Length: 3. m

Casing Radius: 0.0254 m

Well Radius: 0.0254 m




Falling Head SWRT of BH/MW 8§

Prepared By:

Prepared For:

Soil Engineers Ltd. Briarwood (Dundalk) LTD.
Project: Location:
23 10-W058 Grey Rd 9 and Ida St. Dundalk
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SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K =3.453E-8 m/sec y0 =0.4008 m

‘ Soil Engineers Ltd.

AQUIFER DATA
Saturated Thickness: 5.54 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (BH/MW 8)

Initial Displacement: 0.408 m

Static Water Column Height: 5.54 m
Total Well Penetration Depth: 5.54 m
Screen Length: 3. m

Casing Radius: 0.0254 m

Well Radius: 0.0254 m




Falling Head SWRT of BH/MW 9

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K =8.746E-8 m/sec y0=0.4016 m

‘ Soil Engineers Ltd.

Prepared By: Prepared For:
Sgil Engineers Ltd. Bpriarwood (Dundalk) LTD.
Project: Location:
23 10-W058 Grey Rd 9 and Ida St. Dundalk
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SOLUTION AQUIFER DATA

Saturated Thickness: 5.97 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (BH/MW 9)

Initial Displacement: 0.409 m

Static Water Column Height: 5.97 m
Total Well Penetration Depth: 5.97 m
Screen Length: 3. m

Casing Radius: 0.0254 m

Well Radius: 0.0254 m




Falling Head SWRT of BH/MW 11

Prepared By:

Soil Engineers Ltd.

Prepared For:

Briarwood (Dundalk) LTD.

Project:

Location:

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K =4.161E-9 m/sec y0=0.4516 m

‘ Soil Engineers Ltd.

2310-W058 Grey Rd 9 and Ida St. Dundalk
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SOLUTION AQUIFER DATA

Saturated Thickness: 5.39 m

WELL DATA (BH/MW 11)

Initial Displacement: 0.453 m

Static Water Column Height: 5.39 m
Total Well Penetration Depth: 5.39 m
Screen Length: 3. m

Casing Radius: 0.0254 m

Well Radius: 0.0254 m

Anisotropy Ratio (Kz/Kr): 1.
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GROUNDWATER QUALITY TEST RESULTS
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Contact
Telephone

Facsimile

Order Number

Samples

COMMENTS

Soil Engineers Ltd.

2310-W058, Grey Road 9 and Ida Street, Township of Southga

Ground Water (1)

RL - SGS Reporting Limit

Temperature of Sample upon Receipt: 8 degrees C

Cooling Agent Present: Yes

Custody Seal Present: Yes

Chain of Custody Number: 038147

BOD spike slightly high, accepted based on all other QC
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FINAL REPORT

Client:
Project:
Project Manager:

Samplers:

Soil Engineers Ltd.

2310-W058, Grey Road 9 and Ida Street, Township of Southgate, Du

Amar Deep Regmi

Amar Deep Rejmi

CA40050-JAN24 R1

MATRIX: WATER Sample Number 8

Sample Name BH/MW2

L1 = SANSEW / WATER / - - Southgate Sewer Use - Sanitary and Combined Sewer Discharge - Sample Matrix ~ Ground Water

BL_13_2011

L2 = SANSEW / WATER / - - Southgate Sewer Use - Storm Sewer Discharge - BL_13_2011 Sample Date ~ 10/01/2024
Parameter Units RL L1 L2 Result

General Chemistry
Biochemical Oxygen Demand (BOD5) mg/L 2 300 <41t
Chemical Oxygen Demand mg/L 8 600 <8
Total Kjeldahl Nitrogen as N mg/L 0.5 50 <0.5

Total Suspended Solids mg/L 2 300 15

Metals and Inorganics

Cyanide (total) mg/L 0.01 1.2 <0.01
Sulphide mg/L 0.02 1 <0.02
Arsenic (total) mg/L  0.0002 1 < 0.0002
Cadmium (total) mg/L  0.000003 0.7 0.001 0.000006
Chromium (total) mg/L  0.00008 3 0.2 0.00035
Cobalt (total) mg/L  0.000004 5 0.000081
Copper (total) mg/L  0.0002 2 0.01 0.0011
Lead (total) mg/L  0.00009 3 0.05 0.00021
Molybdenum (total) mg/L  0.00004 5 0.00016
Nickel (total) mg/L  0.0001 2 0.05 0.0004
Phosphorus (total) mg/L 0.003 10 0.006
Selenium (total) mg/L  0.00004 2 0.00021
Silver (total) mg/L  0.00005 1 < 0.00005
Zinc (total) mg/L  0.002 0.05 0.004
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FINAL REPORT

Client:
Project:
Project Manager:

Samplers:

CA40050-JAN24 R1

Soil Engineers Ltd.
2310-W058, Grey Road 9 and Ida Street, Township of Southgate, Du

Amar Deep Regmi

Amar Deep Rejmi

MATRIX: WATER

L1 = SANSEW / WATER / - - Southgate Sewer Use - Sanitary and Combined Sewer Discharge -

Sample Number

Sample Name

Sample Matrix

8

BH/MW2
Ground Water

BL_13_2011
L2 = SANSEW / WATER / - - Southgate Sewer Use - Storm Sewer Discharge - BL_13_2011 Sample Date  10/01/2024
Parameter Units RL L1 L2 Result
Microbiology
Fecal Coliform cfu/100mL 0 200 0
Oil and Grease
Oil & Grease (total) mg/L 2 100 <2
Oil & Grease (animal/vegetable) mg/L 4 150 <4
Oil & Grease (mineral/synthetic) mg/L 4 15 <4
Other (ORP)
pH No unit 0.05 10.5 9 7.78
Mercury (total) mg/L  0.00001 0.1 0.001 < 0.00001
PCBs
‘Polychlorinated Biphenyls (PCBs) - Total mg/L  0.0001 ‘ 0.004 < 0.0001
Phenols
‘4AAP-PhenoIics mg/L 0.002 ‘ 0.1 <0.002
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FINAL REPORT

Client:
Project:
Project Manager:

Samplers:

CA40050-JAN24 R1

Soil Engineers Ltd.
2310-W058, Grey Road 9 and Ida Street, Township of Southgate, Du

Amar Deep Regmi

Amar Deep Rejmi

MATRIX: WATER

L1 = SANSEW / WATER / - - Southgate Sewer Use - Sanitary and Combined Sewer Discharge -

Sample Number

Sample Name

Sample Matrix

8

BH/MW2
Ground Water

BL_13_2011
L2 = SANSEW / WATER / - - Southgate Sewer Use - Storm Sewer Discharge - BL_13_2011 Sample Date ~ 10/01/2024
Parameter Units RL L1 L2 Result
SVOCs
Hexachlorobenzene mg/L  0.0001 0.0001 < 0.0001
VOCs
Chloroform mg/L  0.0005 0.04 < 0.0005
1,2-Dichlorobenzene mg/L  0.0005 0.05 < 0.0005
1,4-Dichlorobenzene mg/L  0.0005 0.08 < 0.0005
Methylene Chloride mg/L  0.0005 0.09 < 0.0005
1,1,2,2-Tetrachloroethane mg/L  0.0005 0.06 < 0.0005
Tetrachloroethylene (perchloroethylene) mg/L  0.0005 0.06 < 0.0005
Trichloroethylene mg/L  0.0005 0.05 < 0.0005
VOCs - BTEX
Benzene mg/L  0.0005 0.01 < 0.0005
Ethylbenzene mg/L  0.0005 0.06 < 0.0005
Toluene mg/L  0.0005 0.02 < 0.0005
Xylene (total) mg/L  0.0005 < 0.0005
m-p-xylene mg/L  0.0005 < 0.0005
o-xylene mg/L  0.0005 < 0.0005
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FINAL REPORT

CA40050-JAN24 R1

EXCEEDANCE SUMMARY
SANSEW / WATER SANSEW / WATER
/ - - Southgate / - - Southgate
Sewer Use - Sewer Use - Storm
Sanitary and Sewer Discharge -
Combined Sewer BL_13_2011
Discharge -
BL_13_2011
Parameter Method Units Result L1 L2
BH/MW2
Total Suspended Solids SM 2540D mgiL 16 [ 15|

20240116 6/17




QC SUMMARY

FINAL REPORT

CA40050-JAN24 R1

e

Biochemical Oxygen Demand

Method: SM 5210 | Internal ref.: ME-CA-IENVIEWL-LAK-AN-007

Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank . .
Recovery Limits Spike R Limi
RPD AC Spike ry p ecovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Biochemical Oxygen Demand (BOD5) BODO0017-JAN24 mg/L 2 <2 13 30 93 70 130 134 70 130
Chemical Oxygen Demand
Method: HACH 8000 | Internal ref.: ME-CA-TENVIEWL-LAK-AN-009
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank . .
Recovery Limits Spike R Limi
RPD AC Spike ry P ecovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Chemical Oxygen Demand EWL0178-JAN24 mg/L 8 <8 ND 20 94 80 120 89 75 125
Cyanide by SFA
Method: SM 4500 | Internal ref.: ME-CA-IENVISFA-LAK-AN-005
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank L .
Recovery Limits Spike R Limits
RPD AC Spike i P ecovery Him!
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Cyanide (total) SKA0081-JAN24 mg/L 0.01 <0.01 ND 10 96 90 110 102 75 125

20240116

7117




Fl N AL RE PO RT CA40050-JAN24 R1

QC SUMMARY

Mercury by CVAAS

Method: EPA 7471A/SM 3112B | Internal ref.: ME-CA-IENVISPE-LAK-AN-004

Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.

Reference Blank - .
Re L ke imi
RPD AC Spike ecovery Limits Spike Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High

Mercury (total) EHG0020-JAN24 mg/L 0.00001 < 0.00001 ND 20 85 80 120 100 70 130

20240116 8/17



QC SUMMARY

FINAL REPORT

CA40050-JAN24 R1

Metals in aqueous samples - ICP-MS

Method: SM 3030/EPA 200.8 | Internal ref.: ME-CA-IENVISPE-LAK-AN-006

Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank RPD AC spike Recovery Limits Spike Recovery Limits
(%) Recovery (%) Recovery (%)

L (%) Low High (%) Low High
Silver (total) EMS0094-JAN24 mg/L 0.00005 <0.00005 ND 20 102 90 110 83 70 130
Arsenic (total) EMS0094-JAN24 mg/L 0.0002 <0.0002 2 20 101 90 110 104 70 130
Cadmium (total) EMS0094-JAN24 mg/L 0.000003 <0.000003 7 20 104 90 110 103 70 130
Cobalt (total) EMS0094-JAN24 mg/L 0.000004 <0.000004 3 20 101 90 110 97 70 130
Chromium (total) EMS0094-JAN24 mg/L 0.00008 <0.00008 9 20 103 90 110 94 70 130
Copper (total) EMS0094-JAN24 mg/L 0.0002 <0.0002 2 20 101 90 110 81 70 130
Molybdenum (total) EMS0094-JAN24 mg/L 0.00004 <0.00004 2 20 98 90 110 100 70 130
Nickel (total) EMS0094-JAN24 mg/L 0.0001 <0.0001 2 20 102 90 110 99 70 130
Lead (total) EMS0094-JAN24 mg/L 0.00009 <0.00009 4 20 100 90 110 97 70 130
Phosphorus (total) EMS0094-JAN24 mg/L 0.003 <0.003 1 20 99 90 110 NV 70 130
Selenium (total) EMS0094-JAN24 mg/L 0.00004 <0.00004 0 20 103 90 110 109 70 130
Zinc (total) EMS0094-JAN24 mg/L 0.002 <0.002 1 20 101 90 110 120 70 130

20240116 9/17




FINAL REPORT

CA40050-JAN24 R1

QC SUMMARY

Microbiology

Method: SM 9222D | Internal ref.: ME-CA-IENVIMIC-LAK-AN-004

Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.

Reference Blank . .
Recovery Limits Spike imi
RPD AC Spike ry p Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Fecal Coliform BAC9164-JAN24 cfu/100mL - ACCEPTED ACCEPTE
D

Oil & Grease

Method: MOE E3401 | Internal ref.: ME-CA-IENVIGC-LAK-AN-019

Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.

Reference Blank L .
Recovery Limits Spike imi
RPD AC Spike ry P! Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High

Oil & Grease (total) GCMO0121-JAN24 mg/L 2 <2 NSS 20 104 75 125

20240116

10/ 17




QC SUMMARY

FINAL REPORT

CA40050-JAN24 R1

e

Oil & Grease-AV/MS

Method: MOE E3401/SM 5520F | Internal ref.: ME-CA-TENVIGC-LAK-AN-019

Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank - .
Recovery Limits Spike R Limi
RPD AC Spike ry p ecovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Oil & Grease (animal/vegetable) GCM0121-JAN24 mg/L 4 <4 NSS 20 NA 70 130
Qil & Grease (mineral/synthetic) GCMO0121-JAN24 mg/L 4 <4 NSS 20 NA 70 130
pH
Method: SM 4500 | Internal ref.: ME-CA-IENVIEWL-LAK-AN-006
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank - .
Recovery Limits Spike R Limi
RPD AC Spike ry p ecovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
pH EWL0187-JAN24 No unit 0.05 NA 1 100 NA
Phenols by SFA
Method: SM 5530B-D | Internal ref.: ME-CA-TENVISFA-LAK-AN-006
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank . .
Recovery Limits Spike R Limi
RPD AC Spike ry P! ecovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
4AAP-Phenolics SKA0101-JAN24 mg/L 0.002 <0.002 ND 10 103 80 120 112 75 125

20240116
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QC SUMMARY

FINAL REPORT

CA40050-JAN24 R1

e

Polychlorinated Biphenyls

Method: MOE E3400/EPA 8082A | Internal ref.: ME-CA-TENVIGC-LAK-AN-001

Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank - .
Recovery Limits Spike imi
RPD AC Spike ry p Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Polychlorinated Biphenyls (PCBs) - GCMO0131-JAN24 mg/L 0.0001 <0.0001 NSS 30 94 60 140 NSS 60 140
Total
Semi-Volatile Organics
Method: EPA 3510C/8270D | Internal ref.: ME-CA-IENVIGC-LAK-AN-005
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank - .
Recovery Limits Spike imi
RPD AC Spike ry P! Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Hexachlorobenzene GCMO0137-JAN24 mg/L 0.0001 < 0.0001 NSS 30 93 50 140 NSS 50 140
Sulphide by SFA
Method: SM 4500 | Internal ref.: ME-CA-[ENVISFA-LAK-AN-008
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank o .
Recovery Limits Spike imi
RPD AC Spike ry P! Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Sulphide SKA0096-JAN24 mg/L 0.02 <0.02 ND 20 110 80 120 NA 75 125
20240116 12/ 17



Fl N AL RE PO RT CA40050-JAN24 R1

QC SUMMARY

Suspended Solids
Method: SM 2540D | Internal ref.: ME-CA-[ENVIEWL-LAK-AN-004

Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank . .
Recovery Limits Spike R Limi
RPD AC Spike ry p ecovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High

A
Total Suspended Solids EWL0188-JAN24 mg/L 2 <2 1 10 94 90 110 NA

Total Nitrogen
Method: SM 4500-N C/4500-NO3- F | Internal ref.: ME-CA-[ENVISFA-LAK-AN-002

P
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank . .
Recovery Limits Spike R Limi
RPD AC Spike ry P ecovery Limits
(%) Recovery (%)
(%) Recovery %)

(%) Low High Low High
A
Total Kjeldahl Nitrogen SKA0087-JAN24 as N mg/L 0.5 <0.5 4 10 105 90 110 97 75 125

20240116 13/ 17



QC SUMMARY

FINAL REPORT

CA40050-JAN24 R1

Volatile Organics

Method: EPA 5030B/8260C | Internal ref.: ME-CA-IENVIGC-LAK-AN-004

Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank RPD AC spike Recovery Limits Spike Recovery Limits
%) Recovery (%) Recovery (%)

L (%) Low High %) Low High
1,1,2,2-Tetrachloroethane GCMO0122-JAN24 mg/L 0.0005 <0.0005 ND 30 85 60 130 102 50 140
1,2-Dichlorobenzene GCMO0122-JAN24 mg/L 0.0005 <0.0005 ND 30 86 60 130 95 50 140
1,4-Dichlorobenzene GCMO0122-JAN24 mg/L 0.0005 <0.0005 ND 30 86 60 130 96 50 140
Benzene GCMO0122-JAN24 mg/L 0.0005 <0.0005 ND 30 90 60 130 99 50 140
Chloroform GCMO0122-JAN24 mg/L 0.0005 <0.0005 ND 30 90 60 130 99 50 140
Ethylbenzene GCMO0122-JAN24 mg/L 0.0005 <0.0005 ND 30 88 60 130 97 50 140
m-p-xylene GCMO0122-JAN24 mg/L 0.0005 <0.0005 ND 30 86 60 130 95 50 140
Methylene Chloride GCMO0122-JAN24 mg/L 0.0005 <0.0005 ND 30 92 60 130 100 50 140
o-xylene GCMO0122-JAN24 mg/L 0.0005 <0.0005 ND 30 89 60 130 101 50 140
Tetrachloroethylene GCMO0122-JAN24 mg/L 0.0005 <0.0005 ND 30 88 60 130 98 50 140
(perchloroethylene)

Toluene GCMO0122-JAN24 mg/L 0.0005 <0.0005 ND 30 90 60 130 101 50 140
Trichloroethylene GCMO0122-JAN24 mg/L 0.0005 <0.0005 ND 30 91 60 130 96 50 140

20240116
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Fl N AL RE PO RT CA40050-JAN24 R1

QC SUMMARY

Method Blank: a blank matrix that is carried through the entire analytical procedure. Used to assess laboratory contamination.

Duplicate: Paired analysis of a separate portion of the same sample that is carried through the entire analytical procedure. Used to evaluate measurement precision.

LCS/Spike Blank: Laboratory control sample or spike blank refer to a blank matrix to which a known amount of analyte has been added. Used to evaluate analyte recovery and laboratory accuracy without sample matrix effects.
Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate laboratory accuracy with sample matrix effects.

Reference Material: a material or substance matrix matched to the samples that contains a known amount of the analyte of interest. A reference material may be used in place of a matrix spike.

RL: Reporting limit

RPD: Relative percent difference

AC: Acceptance criteria

Multielement Scan Qualifier: as the number of analytes in a scan increases, so does the chance of a limit exceedance by random chance as opposed to a real method problem. Thus, in multielement scans, for the LCS and matrix spike, up to 10% of the
analytes may exceed the quoted limits by up to 10% absolute and the spike is considered acceptable.

Duplicate Qualifier: for duplicates as the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only where the average of the two duplicates is greater than five times the RL.
Matrix Spike Qualifier: for matrix spikes, as the concentration of the native analyte increases, the uncertainty of the matrix spike recovery increases. Thus, the matrix spike acceptance limits apply only when the concentration of the matrix spike is greater than or

equal to the concentration of the native analyte.

20240116 15/ 17



FINAL RE PO RT CA40050-JAN24 R1

LEGEND

FOOTNOTES

NSS Insufficient sample for analysis.
RL Reporting Limit.
t Reporting limit raised.
} Reporting limit lowered.
NA The sample was not analysed for this analyte
ND Non Detect

Results relate only to the sample tested.

Data reported represent the sample as submitted to SGS. Solid samples expressed on a dry weight basis.

"Temperature Upon Receipt" is representative of the whole shipment and may not reflect the temperature of individual samples.

Analysis conducted on samples submitted pursuant to or as part of Reg. 153/04, are in accordance to the "Protocol for Analytical Methods Used in the Assessment of Properties

under Part XV.1 of the Environmental Protection Act and Excess Soil Quality" published by the Ministry and dated March 9, 2004 as amended.

SGS provides criteria information (such as regulatory or guideline limits and summary of limit exceedances) as a service. Every attempt is made to ensure the criteria information
in this report is accurate and current, however, it is not guaranteed. Comparison to the most current criteria is the responsibility of the client and SGS assumes no responsibility for

the accuracy of the criteria levels indicated.

SGS Canada Inc. statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at
http://www.sgs.com/terms_and_conditions.htm.

The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any other holder of this document is advised that information
contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its
Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Reproduction of this analytical

report in full or in part is prohibited.

This report supersedes all previous versions.

-- End of Analytical Report --

20240116 16 /17



(1senbas uodn a|qeeA. we sadod pajulld) “W)Y'SUORIPUOD PUB  SULBLWO0D sBS M .aIy

"UlJaL) PouLOp SaNss! ucnapsuni pue uonesyuwapul 'Aygel Jo uck 0) WMEIP SI UoRUaYy
0008 COIAIDS JO SUORIPUOD (210U9D) Sy Jopun Auedwog oy Aq panes) sf JuaLNSep sy “1sanbaruodn aqRiRAR §) xR “1S03 [RUDRIPPE OU JOJ SASSAIPPE JC JAqLINU DIl q A2w synsay {¢) ‘(swawnoop Buddys "6°9) 1IBULO) DATRWSNE UE Ul JO "198AU0D 3Y) £202 INNF 10 0055) 10 %0
Ut 9]1) UC POUIRIO) 8Q JO ULOj SiY) Lo Jeadde A2w sanjeublS HI0M JO UoRaIdILI0D 0] UOKEZUOYINE PAIFRISUOD S SOS 01 sojdwes jo uoissiugns {z} ‘sedwes jo uonepodsuel pue Buyp saip papiaoxd uasq oaey nok jey) JuawoBpamouxz® s SOS 01 SPAWes Jo LoISSILaNS (910N L'4 8 VOsHON
ISOS - AdoD B)IUM B MOJIRA (AA/ppauLL) ‘T.A a) !/ .d Q @ea 2anjeublg e U &dwn l(f¢ (3WVN) Ag paysinbuijay
A
a9 - kdoo Nud (A%/ppjuwiLu) *&N ] DJ‘ ] .ﬁg ‘ajleg eanjeubig .?d ™ S&é {(3WVN) Ag pajdwes
142
117
(]2
6
8
L
9
S
v
£
[4
| ]
MY [ IV [ T [brletre T WD [
g9 ? 27| we<lgm|[m| v 2@ m[easmez = @
SS(Ee 82| 4 [30(s] omAVw& mmmoMB
e s Bl3 8 g=| Dcomal | D (38 Tl |fS 28] o
x (%) m ] @ S0 =
vvp| 00l € g =g |® ol + 0o |20 (=@ [E2@] I | xpaavi 3711109 | 031dWYS | aITdNVS NOILYOI4LINIl ITdWYS
o] ava| 2 2lmw B Z |58 |in |3 7 d0# WL aiva
deep| “°0 m .\ ~ild | 3 |3 < 2@ |zm 5| @
el 11 { 2 R |2 :3 |iw| 28| 2
=Bl "'0lg &P € 3 22 |8E | 24| R
i o R Y S ] o |37 | 28| = ON[] s3a[] (os¥) NOILIGNOD 3LIS 40 QHOITN
‘SININWNOD 0| *°r0)= 5 % e 1S | B3lis
- o |& 29 B10u 998, 9jcepodey 10N SMAO [ | ewose< [ ] gwoge>[ ] ewnjop os
Dl o > - 2 Gef 7 A0 NS Sy o e = . A = e
=% 3 2|2 8 i&?ﬁ Y~ vein[] xddy aigeL ]
5 g m tAyjedouny seo ] awoo[] | suamumpen [] semomby [ ] goigel] |
sis0) | sisoy O wioefh ] wawn[] oomd[] esieop [ woospul O zaiqeL[ |
d! .
g oo Kieyuegf Y] (Lv.L uiw keq ¢) 8sg/2ve Beu[_] :ainpxa) s wedsey [ yoqer[ ]
d10L|d1dS (Ayoads aszaid) JL?ylo 3sod U°> U—._n_ a0d Uo>m 18N ‘meT-Ag 1ames :suonenbay J8Yy30 6L/90% Bay'0 D $0/£51 Bay'0 D
a3.1s3NDIY SISATVNY : SNOILYIND3Y
AQOLSND 40 NIVHO ¥3LYM ONIMNINA SOS HLIM : Jrew3y
kit :g)eq enq Ajadsg
a3.LLUWENS 38 LSNW NOILJWNSNOD NVININH ¥Od S3TdWVS H3LVM (318V.10d) ONDINIRIO ‘3LON«
NOISSINENS OL ¥OIRId SAILYLINISIAdIY SOS HLIM ALITAISVIL HSNA WAIANOD 3SVad “auoud
skeqy[ ] shkeqe[ ] skeaz[] Aeai[] :(Kjddy Aey sebieyd jeuonippy) LY.L HSNY
Kep ssouisnq xou sulboq |1 :SPuaosm uo Jo wdg Joye paAlaodl sojdwes ‘ 1e80IppY
‘(spuaeam g shepy owﬁ INjels apgioxa) sAep ssauisng ul pajonb aJe s |\ L (shep/-6) VL ._a_:moE
G !waoﬁ mqusen@ ), QEHINDY (LVL) FWLL ANNOMYNYNL o 1IEH0D -
A .-m. T ﬂ: pv DM m r .U :@|/uonedo als M‘mﬁ o - Otéw & ‘#108l01d ‘Auedwo) Z\z d NUQ. ).SX :JoBjU0D
#°0d “# uoneony (uoneuuou) poday se mEmm\VE — GIpu elrs& \ 1 DA\EmQEoO
ne A NOILVIRMO4NI DI0ANI NOLLYNHOANI LHOd3Y
(Y M S Q m w OGHJ(GQ‘ Swin eyl d.% (0.) 1diecay uodn a1ne1adwe | DMM\E\A& ‘e jeag Apoisng (uwisy) T iT ) iewll pealsosy
II||NIU.N|&% VS A Juasald Juaby Buijoo o\ ‘Juesald |eag Apojsn (Mppuw) \ Z o 1 O3 1) :9)eQ penlsosy
(aumeubis) Ag paniasay " :Ag pan1aoay
Ajuo asn qeT] - uonoag uegenriou) Aidyéioqe]

JUBLUUOIAUB/WO'SBS MMM :GOAN SOE0-2G9-G0/ XB4 000Z-259-G0L :BLOLd OHZ T0Y NO ‘Pleyexe IS Uojssaouo) Gg| :ploLayer - JUBLUUDIIALT § SaMIsnpu|

J 7 T8E0Q™ AQOLSNI 40 NIVHO Pue sadjAieg Aiojeioqer] 104 jsenbay

10 abeyd 19£0-229-61S Xed 0908-818-L.8 9914 §OL 00S¥ZL9-61S :0UCYd 8SZ 9N 'NO 'UOPUOT ‘HNOJ WNLIOSUOD LG9 :UOpUoT - C — wlm '''''



Soil Engineers Ltd.

CONSULTING ENGINEERS
GEOTECHNICAL « ENVIRONMENTAL « HYDROGEOLOGICAL « BUILDING SCIENCE

90 WEST BEAVER CREEK ROAD, SUITE 100, RICHMOND HILL, ONTARIO L4B 1E7 - TEL: (416) 754-8515 - FAX: (905) 881-8335

BARRIE MISSISSAUGA OSHAWA NEWMARKET MUSKOKA HAMILTON
TEL: (705) 721-7863  TEL: (905) 542-7605  TEL: (905) 440-2040  TEL: (905) 853-0647  TEL: (705) 684-4242  TEL: (905) 777-7956
FAX: (705) 721-7864  FAX: (905) 542-2769  FAX: (905) 725-1315  FAX: (905) 881-8335  FAX: (705) 684-8522  FAX: (905) 542-2769

APPENDIX ‘E’

SHORT-TERM DEWATERING FLOW RATES AND REVIEWED
PLANS

REFERNCE NO. 2310-W058
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NOTES:

THIS PLAN HAS BEEN PREPARED TO DEMONSTRATE

FEASIBILITY OF THE PROPOSED DEVELOPMENT WITH

DETAILED SERVICING AND GRADING DESIGN WILL BE
PREPARED AT THE SITE PLAN APPLICATION STAGE.

RESPECT TO SERVICING AND GRADING IN CONJUNCTION
WITH THE ZONING BY—LAW AMENDMENT APPLICATION.
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2310-W058

DEWATERING CALCULATION - PROPOSED UNDERGROUND SERVICES

Dewatering Rate Formula for an Unconfined Aquifer (Powers et al., 2007):

K (H®-h?) s xK(H* - h*)

¢ In(R, /7.) 2L

Where:
Q = Anticipated pumping rate (m3/day)
K = Hydraulic Conductivity (m/day)
H = Initial Hight of static groundwater level to bottom of the saturated aquifer (m)
h = Depth of water in the well while pumping (m)
Ry = Radius of influence (m) If Ry>rg; It is R if Ro<r
Iy = Distance to the wellpoints from the centre of the trench (m), assumed to be half of the trench width

x =Trench Length (m)
L = Distance from a line source to the trench (Distance of Influence)

Distance of Influence Formula ((Chashman and Preene, 2021):

| L =1750 * D x K5 |

Where:
L = Distance of Influence (m)
D = Distance from the initial static water level to the dewatering target

K = Hydraulic conductivity (m/s)

| R,=3000 *xDxK°> |
Where:
Ry = Radius of Influence (m), beyond which there is negligible drawdown

D = Distance from the initial static water level to the dewatering target
K = Hydraulic conductivity (m/s)

Radius of Influence Formula if Ro<rs (Chashman and Preene, 2021):

R+ = s + (3000 =D * K°3) |

Where:
R = Radius of Influence (m), beyond which there is negligible drawdown
D = Distance from the initial static water level to the dewatering target
K = Hydraulic conductivity (m/s)
I's = Distance to the wellpoints from the centre of the trench (m), assumed to be half of the trench width

Appendix E

Parameter

Total Anticipated Short-Term Dewatering Flow including Storm
Event and Groundwater Seepage with Safety Factor:

Anticipated Storm Flow:
Anticipated Storm Flow (2Year-3Hr event)

Storm Event (2Year-3Hr event)

Groundwater Seepage Estimate:
Qs.f. 1.5
Q

> I = P

Ro

Trench width (b)
rS

X (a)

L

R

Conceptual Zone of Influence if Ro>rs:
Ro

D

K

Empirical constant (conservative)

Conceptual Zone of Influence if Ro<rs:

R=Rg*rs

Assumptions:

Proposed Grading Elevation

Highest Interpreted Groundwater Elevation
Proposed Invert Elevation for the Excavation
Trench Width (b)

Trench Length (a)

Area

Perimeter

& Soil Engineers Ltd.

Units

L/day

3 3333333

a/b
RO/rs

m/s

masl

masl
masl

333

CB.6 - CBMH5

12,100.0

2,800.0
0.0309

9,300.0
6,200.0
6.1
0.0683
2.3
0.6
4.5
2.0
1.0
43.9
2.6
5.5
22.0
4.5

4.5
1.7
7.90E-07
3000

5.5

513.1
512.7
512.0
2.0
43.9
87.8
91.8

CBMHS - MH3

11,700.0

2,100.0
0.0309

9,600.0
6,400.0
6.4
0.0683
2.8
0.9
5.1
2.0
1.0
33.9
3.0
6.1
17.0
5.1

5.1
1.9
7.90E-07
3000

6.1

513.5
512.6
511.7
2.0
33.9
67.8
71.8

CB.10 - MH.5

8,300.0

1,700.0
0.0309

6,600.0
4,400.0
4.3
0.0683
2.2
0.8
3.8
2.0
1.0
27.1
2.2
4.8
13.6
3.8

3.8
1.4
7.90E-07
3000

4.8

513.6
512.4
512.0
2.0
27.1
54.2
58.2

CB.9 - MH.5

6,250.0

1,300.0
0.0309

4,950.0
3,300.0
32
0.0683
2.0
08
3.3
2.0
10
20.8
19
43
10.4
3.3

33
1.2
7.90E-07
3000

43

513.6
512.2
512.0
2.0
20.8
41.6
45.6
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2310-W058

Parameter

Total Anticipated Short-Term Dewatering Flow including Storm
Event and Groundwater Seepage with Safety Factor:

Anticipated Storm Flow:
Anticipated Storm Flow (2Year-3Hr event)

Storm Event (2Year-3Hr event)

Groundwater Seepage Estimate:
Qs.f. 1.5

Q

> I = PO

Ro

Trench width (b)
rS

X (a)

L

R

Conceptual Zone of Influence if Ro>rs:
Ro

D

K

Empirical constant (conservative)

Conceptual Zone of Influence if Ro<rs:
R=Rg*rs

Assumptions:

Proposed Grading Elevation

Highest Interpreted Groundwater Elevation
Proposed Invert Elevation for the Excavation
Trench Width (b)

Trench Length (a)

Area

Perimeter

Units

L/day

3 3333333

a/b
RO/rs

m/s

masl

masl
masl

333

CB.8 - MH.5

7,400.0

1,700.0
0.0309

5,700.0
3,800.0
3.7
0.0683
1.8
0.8
2.7
2.0
1.0
27.1
1.6
3.7
13.6
2.7

2.7
1.0
7.90E-07
3000

3.7

513.6
512.0
512.0
2.0
27.1
54.2
58.2

Appendix E
MH.5 - MH.4 MH.4 - MH.2
6,700.0 9,050.0
1,300.0 1,700.0
0.0309 0.0309
5,400.0 7,350.0
3,600.0 4,900.0
3.6 4.8
0.0683 0.0683
2.2 2.5
0.9 1.0
3.4 3.9
2.0 2.0
1.0 1.0
20.7 26.1
2.0 2.3
4.4 4.9
10.4 13.1
3.4 3.9
3.4 3.9
1.3 1.5
7.90E-07 7.90E-07
3000 3000
4.4 4.9
513.6 513.5
512.0 512.0
511.7 511.5
2.0 2.0
20.7 26.1
41.4 52.2
45.4 56.2

& Soil Engineers Ltd.

CB2 - CBMH.1

3,700.0

3,700.0
0.0309

NE
NE
NE
0.0683
0.6
0.6
NE
2.0
1.0
59.0
NE
NE
29.5

NE
ME
7.90E-07
3000

NE

512.7
511.4
511.4
2.0
59.0
118.0
122.0

CBMH.1 - CTRL
MH.1

8,100.0

1,500.0
0.0309

6,600.0
4,400.0
4.4
0.0683
2.4
1.1
34
2.0
1.0
23.7
2.0
4.4
11.9
3.4

34
13
7.90E-07
3000

4.4

513.4
511.4
511.2
2.0
23.7
47.4
51.4

SAN.MH.2A -
SAN.MH1A

27,850.0

3,100.0
0.0309

24,750.0
16,500.0
16.5
0.0683
4.9
1.6
8.7
2.0
1.0
50.0
5.1
9.7
25.0
8.7

8.7
33
7.90E-07
3000

9.7

513.4
512.4
510.2
2.0
50.0
100.0
104.0

SAN.MH1A - Sanitary Pump

Station

18,300.0

2,100.0
0.0309

16,200.0
10,800.0
10.7
0.0683
4.4
1.8
7.0
2.0
1.0
33.0
41
8.0
16.5
7.0

7.0
2.6
7.90E-07
3000

8.0

513.4
511.4
509.8
2.0
33.0
66.0
70.0
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2310-W058

DEWATERING CALCULATION - PROPOSED SLAB-ON-GRADE BUILDINGS

Dewatering Rate Formula for an Unconfined Aquifer (Powers et al., 2007):

_aK(H?-h) ) xK(H? - h?)
In(R, /r,) 2L

0

Where:
Q = Anticipated pumping rate (m*/day)
K = Hydraulic Conductivity (m/day)

H = Initial Hight of static groundwater level to bottom of the saturated aquifer (m)

h = Depth of water in the well while pumping (m)
Ro = Radius of influence (m) If Ry>rg; Itis R if Ro<r

I's = Distance to the wellpoints from the centre of the trench (m), assumed to be half of the trench width

x =Trench Length (m)
L = Distance from a line source to the trench (Distance of Influence)

Distance of Influence Formula ((Chashman and Preene, 2021):

| L =1750 =D * K°5 |

Where:
L = Distance of Influence (m)
D = Distance from the initial static water level to the dewatering target
K = Hydraulic conductivity (m/s)

| R, =3000 *Dx*K>> |
Where:
Ro = Radius of Influence (m), beyond which there is negligible drawdown

D = Distance from the initial static water level to the dewatering target
K = Hydraulic conductivity (m/s)

Radius of Influence Formula if Ro<rs (Chashman and Preene, 2021):

R = rs + (3000 * D x K5 |

Where:
R = Radius of Influence (m), beyond which there is negligible drawdown
D = Distance from the initial static water level to the dewatering target
K = Hydraulic conductivity (m/s)

I's = Distance to the wellpoints from the centre of the trench (m), assumed to be half of the trench width

Appendix E

Parameter

Total Anticipated Short-Term Dewatering Flow including Storm
Event and Groundwater Seepage with Safety Factor:

Anticipated Storm Flow:
Anticipated Storm Flow (2Year-3Hr event)

Storm Event (2Year-3Hr event)

Groundwater Seepage Estimate:
Qs.f. 1.5
Q

> T =< PO

Ro

Trench width (b)
rS

x (a)

L

R

Conceptual Zone of Influence if Ro>rs:
Ro

D

K

Empirical constant (conservative)

Conceptual Zone of Influence if Ro<rs:

R=Rg+r

Assumptions:

Proposed Grading Elevation

Highest Interpreted Groundwater Elevation
Proposed Invert Elevation for the Excavation
Trench Width (b)

Trench Length (a)

Footing Area

Footing Perimeter

Footing Length

Foothing Width

& Soil Engineers Ltd.

Units

L/day

3 3333 333

QO
~
o

Ro/rs

m/s

Building 1

42,300.0

6,600.0
0.0321

35,700.0
23,800.0
23.8
0.0683
1.9
0.7
3.2
1.0
0.5
205.4
1.9
3.7
205.4
6.4

3.2
1.2
7.90E-07
3000

3.7

513.9
512.7
512.5
31.7
71.0
205.4
205.4
205.4
1.0

Building 2

6,600.0

6,600.0
0.0321

NE
NE
NE
0.0683
0.0
0.7
NE
1.0
0.5
205.4
NE
NE
205.4

NE
NE
7.90E-07
3000

NE

513.9
511.8
512.5
31.7
71.0
205.4
205.4
205.4
1.0
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