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1 Introduction

1.1 Background

Trinity Point Developments retained Grounded Engineering Inc. to complete a Hydrogeological
Assessment for the property located on the northeast corner lot at the intersection of Britannia
Road and Bronte Street South, Milton, Ontario (the Property). The site location is presented in
Figure 1.

Based on the architectural drawings (reference below), the proposed development consists of 13
double-car garage townhouse blocks with basements in the northern, central, and southeastern
portions of the site, and a 7-storey midrise structure with one underground parking level on the
southwestern portion of the site. This hydrogeological assessment has been prepared in support
of the rezoning of the property. The survey and site plan are provided in Appendix A.

A brief revision history of this hydrogeological assessment report for this site is as follows:

» Original report, labeled Revision 1 (April 19, 2021), included hydrogeological engineering
for townhouse blocks with residential basements, and townhouse blocks and multiple
mid-rise buildings set on top of a P2 underground parking structure

» Revision 2 (May 12,2021), included clarifications for townhouse descriptions and updated
architectural drawing references.

= Revision 3 (February 18, 2022), referenced updated architectural drawings with adjusted
tower heights.

» Revision 4 (February 29, 2024), referenced updated architectural drawings with modified
basement elevations.

= Revision 5 (March 14, 2024), referenced updated architectural drawings for application
consistency purposes.

= Revision 6 (October 30, 2025), referenced updated architectural drawings with modified
basements elevations.

»= Revision 7 (January 26, 2026), referenced updated architectural drawings with a P1
underground parking structure.

» Revision 8 (current) of this report includes references to updated architectural drawings
minor site plan changes.

The hydrogeological assessment was undertaken to evaluate hydrogeological conditions of the
proposed development on the Property and to develop a plan to manage risk of potential impacts
associated with activities related to the proposed land use.

1.2 Scope of Work

A summary of the scope of work is provided below:
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e Background Information Review: Available background geologic and hydrogeological
information for the Property and surrounding areas were reviewed. This includes a review
of the Ministry of the Environment, Conservation and Parks (MECP) well records,
watershed information by Conservation Halton and the Halton Region, and results of
previous studies and subsurface investigations.

e Groundwater Level Monitoring: Groundwater level monitoring was conducted in order to
assess the groundwater flow conditions.

e Hydraulic Conductivity Test: In-situ hydraulic conductivity tests were conducted in select
monitoring wells to assess hydraulic conductivity of the strata. The underlying soils were
assessed in order to determine potential dewatering requirements.

e Water Balance: A water balance and assessment of infiltration rates for existing (pre-
development) and post development conditions was completed to determine the
feasibility of the proposed development.

2  Site Information

2.1 Site Location and Description

The Property is approximately rectangular in shape, with a total area of 2.12 hectares. The
Property is currently an empty, undeveloped field. The existing site conditions are presented in
Appendix A.

The immediate neighboring areas are serviced with municipal piped water and sewage services.
The surrounding areas are occupied with residential subdivisions or are empty lots.

The Property information is provided below:

Britannia Road and Bronte Street South, Milton, Ontario

212 ha

Block 360 on Plan 20M-1184, Part of Lot 6, Concession 2, N.S. (Trafalgar)

E: 593376 m
N: 4814565 m
(UTM 17T)

Vacant

Shearling Heights Estate Inc. ¢/o Trinity Point Developments
1681 Langstaff Rd
Vaughan, ON L4K 5T3

Gabriel DiMartino
Senior Vice President, Development
Trinity Point Developments
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2.2 Topography & Drainage

The Ministry of Natural Resources and Forestry (MNRF) and Ministry of Energy, Northern
Development and Mines (MENDM) database were searched to obtain topographic and geological
maps of Ontario for review. The maps are provided in Appendix B and E respectively, and the
information obtained is summarized below:

Records Information

The elevation of the Property varies, ranging from 194 to 185+ masl. It has

Topographic Maps multiple hills, but generally slopes downward towards to the south.

There is a stormwater retention pond 300 m east of the Property. The
Hydrology groundwater flow is expected to flow locally and regionally to the southeast,
towards Lake Ontario.

Storm water at the Property is expected to drain towards ditches within the
Run Offs Property, and towards catch basins and landscaped areas on the municipal
roads adjacent to the site.

2.3 Regional Physiography

From a regional perspective the Property is situated within the physiographic region known as the
West St. Lawrence Lowlands. The West St. Lawrence Lowlands consist of a limestone plain (Elev.
200-250 masl) that is separated by a broad, shale lowland from broader dolomite and limestone
plateau west of Lake Ontario. This plateau is bounded by the Niagara Escarpment. From the
escarpment, the plateau slopes gently southwest to lakes Huron and Erie (Elev. 173 masl).
Glaciation has mantled this region with several layers of glacial till (i.e., an unsorted mixture of
clay, sand, etc.), the youngest forming extensive, undulating till plains, often enclosing rolling
drumlin fields.

The Property is located within the Indian Creek Subwatershed of the Bronte Creek watershed
according to Conservation Halton. The Property is not located within any wellhead/source
protection area. The source protection area and watershed maps are presented in Appendix C.

2.4 Regional Geology and Soils

Based on the published information, the regional geology is described as below.

Records Information

Overburden:
The overburden at the Property consists of fine-textured glaciolacustrine
deposits comprised of silt and clay, minor sand and gravel, interbedded silt and

Geological Maps clay and gritty, pebbly flow till, and rainout deposits.

Bedrock:

File No. 20-294 (Rev 8) Page 6



Hydrogeological Assessment
Britannia Road and Bronte Street South, Milton, Ontario
February 24, 2026 [~

Records Information

The bedrock at the Property is of the Queenston Formation and is comprised of
shale, siltstone, minor limestone, and sandstone.

Depth to Bedrock:
An Ontario Well Records Search indicated that bedrock is approximately 18 m

below ground surface.

It should be noted that the subsurface soil and rock conditions described above represent
generalized conditions only and should not be considered site specific. The information is
presented in Appendix E.

2.5 Regional Hydrogeology

The regional hydrogeologic conditions were assessed through reviewing of the water well
records, geologic mapping, published information from Conservation Halton, and the results of
previous investigations completed within the vicinity of the site and for the Property. Based on
the information, the below hydrostratigraphic units were defined in the vicinity of the Property.

Glacial Till (Aquifer):

The till material in the region is comprised of silt and clay. It has a low permeability and conducts
limited quantities of groundwater. The till is observed to extend to depths of approximately 13 m
below ground surface around the property.

Queenston Formation Bedrock (Aquifer):

The Queenston Formation Bedrock generally consists of shale and minor limestone. The bedrock
is typically located at depths of approximately 18 m below ground surface in the vicinity of the
property. Wells installed into the bedrock typically have limited groundwater yielded.

2.6 Regional Climate

The following general climate data for the Property was obtained from Halton Region Source
Protection Area Assessment Report for Indian Creek Subwatershed, dated October 2017.

Mean annual precipitation 937 mm
Mean annual evapotranspiration 637 mm
Mean annual water surplus 300 mm

It is noted that the above are average values, which are representative in a regional context. There
will be seasonal and annual variations in these values. However, the average values will govern
long-term groundwater recharge and discharge rates. Therefore, average values are appropriate
for assessment of hydrogeologic conditions at the site.

File No. 20-294 (Rev 8) Page 7



Hydrogeological Assessment
Britannia Road and Bronte Street South, Milton, Ontario
February 24, 2026 wi

2.7 Groundwater Resources

Private well records from the MECP well record database were reviewed for wells located within a
250 m radius of the Property. A total of 9 well records were retrieved from the well record
database. The MECP well record is presented in Appendix D. A summary of data obtained is
presented in the following table.

Wells completed in Overburden 1(11%)
Bedrock 2 (22%)
Unknown 6 (67%)

50 ft. or less 7 (78%)

51 ft. to 100 ft. 2 (22%)

Monitoring/Test Holes 0 (0%)
Water Supply o

(domestic/public/livestock) 2 (22%)
Abandoned 5 (56%)
Unknown 2 (22%)

The above summary indicates that most local wells registered in the area likely obtained their
water supply from the overburden aquifer. The wells were generally used for water supply for
domestic purposes. It is unlikely that these wells installed for domestic use are still existing given
that they were installed in the 1950s to 1970s, and they are now located in developed areas
serviced with municipal water.

2.8 Subsurface Investigation

A subsurface investigation was conducted by Grounded Engineering Inc. at the Property in
January 2021. The investigation details are described below. Borehole logs are presented in
Appendix F. The location of the boreholes is shown on Figure 2A. A subsurface cross section is
shown in Figure 4.

BH101 to BH114

BH101, BH102, BH103, BH107, BH108, BH112, and BH114

5.2t0 15.5 mbgs
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The stratigraphy beneath the investigated areas of the Property generally consists of the
following:

Geological Units Description

Stockpiles of fill were noted across the site during the time of our investigation.
At existing grade, all boreholes observed a layer of earth fill that extends to
depths of 1.5 to 4.6 m below grade (Elev. 189.6 to 184.0 m). The earth fill varies
in composition but generally consists of clayey silt and sandy silt with trace
gravel. It contains trace rootlets, wood fragments, asphalt, and rock fragments.
The earth fill is typically dark brown to dark brown with black, and moist.

Earth Fill

Underlying the fill materials, boreholes encountered a native clayey silt glacial till
at depths of 1.5 to 4.6 m below grade (Elev. 189.6 to 184.0 m) and extending to
depths of 7.6 to 10.7 m below grade (Elev 178.9 to 176.7 m). Boreholes 101, 102,
and 110 observed weathering in this deposit at a depth of 2.3 m below grade
Clayey Silt Till (Elev. 187.3 to 185.7 m) and extending to depths of 3.0 to 3.8 m below grade
(Elev. 185.0 to 184.2 m). The clayey silt till generally consists of some sand,
trace gravel, and trace rock fragments. The weathered layers are generally
blackish grey to dark brown with black, and moist. The unweathered till is
generally reddish brown and moist.

Underlying the clayey silt till, boreholes encountered a dense to very dense sandy
silt glacial till at depths of 7.6 to 10.7 m below grade (Elev. 178.9 to 176.7 m).
The sandy silt till consists of trace clay, trace gravel, and trace rock fragments. It
is typically reddish brown and moist. In Boreholes 104 and 106, the sandy silt till
transitions to a silty sand glacial till at depths of 12.2 and 10.7 m below grade
(Elev. 176.8 and 177.3 m). The silty sand till consists of trace to some gravel and
trace clay. It is reddish grey and wet. The sandy silt to silty sand till extended
beyond the depth of investigation (Elev. 176 to 172 m).

Sandy Silt Till

2.9 Groundwater Level Monitoring

A total of 7 monitoring wells were installed on the Property. Groundwater level measurements
were made as part of the hydrogeological assessment. A detailed table of monitoring well
information is appended.

Observations pertaining to the depth of the water level and caving were made in the open
boreholes immediately after completion of drilling and are reported on the borehole logs. The
measured water levels along with other borehole details are presented in Appendix F. Our findings
are generally consistent with the groundwater level monitoring data from nearby boreholes in the
Main Sail Estates Inc. Subdivision as reported by R.J. Burnside & Associates Ltd (2015).
Groundwater levels are summarized in the following table:

Groundwater levels may be influenced by climatic variations, seasonal fluctuations and presence
of underground services and structures. For design purposes, the groundwater table is set at Elev.
184.3 masl. Groundwater levels measured in February 2024 showed elevated levels in BH102 and
BH103. These groundwater levels are an outlier, likely caused from infiltrated storm water in the
fill. The groundwater flows southwards locally.
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2.10 Groundwater Quality

A groundwater sample was obtained from the monitoring wells on-site and submitted for
laboratory analysis on January 27, 2025. Monitoring well construction details are provided Table
1. The sample was analyzed with respect to the Halton Sewer Discharge Criteria. The results of
the groundwater testing are presented in Appendix H and summarized below.

Region of Halton Sewer

Exceedance
Bylaw
Sanitary & Combined Sewer Dissolved Sulphate (lelt 1,500 mg/L,
Discharge Criteria Result 3,100 mg/L)
Storm Sewer Criteria None

The groundwater sample exceeded the Limits for Sanitary and Combined Sewer Discharge for
the parameters listed above.

The groundwater sample met the Limits for Storm Sewer Discharge for all parameters analyzed.
2.11 Hydraulic Conductivity

2.11.11In Situ Permeability Test (Single Well Response Test)

In situ single well response tests (SWRT) were conducted on five (5) monitoring wells, to assess
the hydraulic conductivity of the underlying soil. The tests were conducted by drawing down the
water levels (rising head test). The monitoring wells screened in clayey silt till and fill were dry at
the time of initial monitoring, and SWRTs were not conducted in them.

Data from the SWRT was analyzed using the Bouwer and Rice method (1976). The table below
summarizes the results of the hydraulic conductivity testing. The analysis graphs of the tests are
presented in Appendix I.

Monitoring Well el Scli;e:sll-i)levation Screened Geological Unit | Hydraulic Conductivity (m/s)
BH101 178.9 -175.8 Sandy Silt Till 2.2x107
BH107 178.9 - 175.9 Sandy Silt Till 8.5x 108
BH108 1752 -172.2 Sandy Silt Till 3.7x107
BH112 177.9 -174.8 Sandy Silt Till 5.3x108
BH114 177.4-174.3 Sandy Silt Till 4.4x108

Based on the SWRT analysis, the hydraulic conductivity of the underlying sandy silt till ranges
from4.4x10%t0 3.7 x 107 m/s.
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2.11.2Grain Size Analysis

Grain size analyses were conducted on representative soil samples using sieves and
hydrometers. The analysis is summarized below and presented in Appendix G.

The hydraulic conductivities of various soil types can also be estimated from grain size analyses.
An assessment of the grain sizes was conducted using the excel-based tool, HydrogeoSieve XL
(HydrogeoSieve XL ver.2.2, J.F. Devlin, University of Kansas, 2015). HydrogeoSieve XL compares
the results of the grain size analyses against fifteen (15) different analytical methods.

Given our experience in the area as well as published literature, some of the geometric means
provided for the soil were biased low by one or more methods. In these instances, the values
determined by these methods were excluded from the mean. The table below illustrates the
hydraulic conductivity values estimated from the mean of the analytical methods where the soil
met the applicable analysis criteria. The results of the analysis are also presented in Appendix G.

Sample ID Soil Description Applicable Analysis Methods Rl I (I 17157

(m/s)

BH101 SS6 Clayey silt ;(:;J:lsand, trace Sauerbrei, Barr & Alyamani and Sen 1.1x107°
BH101T Silt and sand, trace gravel, Sauerbrei, Barr & Alyamani and Sen 1.4x107
SS11 trace clay
le—gﬂll Clayey silt, sandy, trace gravel ~ Sauerbrei, Barr & Alyamani and Sen 3.9x10°
BH104 Silty sand, some gravel, trace Sauerbrei, Barr & Alyamani and Sen 1.1x10%
SS13 clay

BH108 SS8 Clayey silt, sandy, trace gravel  Sauerbrei, Barr & Alyamani and Sen 4.5x10°
BH109 Sandy silt, some clay, some Sauerbrei, Barr & Alyamani and Sen 1.0x10¢
SS11 gravel

BH113 SS4 Clayey silt Z?a:cslsand' trace Sauerbrei, Barr & Alyamani and Sen 2.8x10°
GP1* Siltand clay,g?;)\:réle sand, trace Sauerbrei, Barr & Alyamani and Sen 7.9 x 1010
GP2* Silt and clay,g?ao\r/:? sand, trace Sauerbrei, Barr & Alyamani and Sen 5.9x 1070

* indicates sample from Guelph Permeameter test attempt on December 3. These tests were attempted in the vicinity
of tests completed on April 7th.

Based on the in-situ testing and grain size analysis, the Property generally consists of moderate
to low permeability soils and is not considered to be significant in terms of groundwater recharge.

2.12 Infiltration Testing

On April 71, 2021, Grounded conducted two (2) in-situ infiltration tests, in two (2) locations to
support a water balance, using a Guelph Permeameter. The infiltration tests were completed in
unsaturated soils and carried out in accordance with the methodology recommended by the
Toronto Region Conservation Authority (TRCA). The location of the infiltration testing is
presented on Figure 2A. Flow rates over the duration of each test were nearly stagnant.
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The results of the infiltration tests are presented in Appendix J and summarized below.

GP1A 189.3 0.3 189 Siltand clay, | 454, 109 10.2 4.1
some sand

GP2A 187.8 0.3 187.5 Siltand clay, | 496, 109 10.7 43
some sand

* A Factor of Safety of 2.5 has been applied to the measured rates, as determined by TRCA guidelines.

Borehole logs indicate that the strata within 1.5 m of the tested layers is the same strata
encountered across the site, indicating a continuous soil horizon. The mean factored infiltration
rate obtained from the Guelph Permeameter test results is 4.2 mm/hr.

2.13 Surface Water Features

A site inspection was conducted to assess the presence of surface water features on/or
bounding the Property. The inspection includes the following:

e Inspection of surface and groundwater interactions and associated features

e Inspection of areas of actual and potential groundwater discharge

¢ Inspection of swales and drainage courses

e Evidence of phreatophytic vegetation, which may indicate seasonally high groundwater
levels and/or groundwater discharge and seepage

The site inspection was conducted on December 10", 2020. The Property is hilly with some low-
lying areas and shallow trenches which would allow ponding of water. There is young vegetation
scattered in the low-lying areas of the Property. Surface water looks likely to flow south overland
into ditches and towards catch basins on municipal roads.

2.14 Review of Current Regulatory Requirements

Current regulatory requirements associated with water supply and hydrogeology in connection
with the proposed development were reviewed. This includes the review of the Conservation
Halton Regulatory Plan. Relevant information is presented in Appendix K.

The Property is not located within Conservation Halton Approximate Regulatory Limits mapping
area.
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3 Discussion and Analysis

3.1 Proposed Development Plan
The proposed development plan is presented in Appendix A.

The proposed project consists of 13 double-car garage townhouse blocks with basements in the
northern, central, and southeastern portions of the site, and a 7-storey midrise structure with one
underground parking level on the southwestern portion of the site. The following summarizes the
proposed land coverage areas for the development:

Land Coverage Type Areas
Building Envelope 0.87 ha
Hard Surface Paving 1.25ha
:Be}ﬂgz(;%ze areas for 0 ha

Total Area 2.12 ha

3.2 Summary of Hydrogeologic Conditions

For design purposes, the stabilized groundwater table is at Elev. 184.8+ m. The groundwater table
is present in all the native soil units. The lowest (P1) FFE is at about Elev. 183.66 m. Townhouse
basements vary between Elev. 186.9 and 185.6t m.

For the P1 structure, bulk and foundation excavations will extend below the design groundwater
table within the clayey silt till which has a low permeability and will yield only minor seepage in
the long-term. The proposed shoring at the site will consist of conventional permeable soldier
piling and lagging for present purposes.

On this basis, seepage into excavations may be allowed to drain into the excavation and then
controlled by a conventional sump pump arrangement. Nevertheless, delays in excavation will
occur as the seepage is controlled and these delays should be anticipated in the construction
schedule.

A professional dewatering contractor must be consulted to review the subsurface conditions and
to design a site-specific dewatering system. It is the dewatering contractor’s responsibility to
assess the factual data and to provide recommendations on dewatering system requirements.

A fully drained underground structure is proposed.
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The above hydrogeologic features and functions were considered in assessing the potential
impact of the proposed development. This information was used to provide mitigating measures
to ensure that hydrogeologic function is not adversely affected during the proposed development.

3.3 Water Balance Analysis

A water balance model was prepared for the Property to assess the distribution of rainfall run-off
and infiltration for existing (pre- and post-development) conditions (Appendix L). The model is
based on Halton Region Climate Data presented in Section 2.6. Typical recharge rates used in
calculations were taken from MOEE Table 3 approach in the MOEE Hydrogeological Technical
Information Requirement for Land Development Applications (1995). The recharge rate is
representative of the soil types found across the surficial soils at the Property. The water balance
for pre-and post-development conditions is summarized below:

Pre-Development Water Balance

The post-development water balance accounts for hard-surfaced areas created by buildings and
pavements. The areas for the proposed land types are determined from architectural drawings
provided by Graziani + Corazza Architects Inc.

Post-Development Water Balance

The volume of surface water run-off available from residential roof tops was calculated to be
9,715 m3. This volume of water will be available as a resource, to maintain groundwater recharge
and function. The volume of roof run-off available is compared to the difference in infiltration
volume between pre-development and post-development, as noted below:

1,990 9,715
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The water balance calculation indicated that there is a decrease in infiltration post-development.
A minimum of 20% volume of roof run-off will need to be captured to match the pre-development
infiltration rates at the Property. Storm water management and mitigation measures are required
to maintain the overall infiltration rates at the Property.

3.4 Groundwater Control Requirements

The finite element model (FEM) modelling method was used to conduct numerical analysis for
groundwater seepage and to determine the short-term (construction) and long-term dewatering
requirements.

The following design considerations and values have been incorporated into the numerical
modelling:

= For midrise building foundations made on the clayey silt till, positive dewatering is not
anticipated. Dewatering will be limited to sump and pumps for excavations made within
the clayey silt till.

= The townhouse bulk excavation is above the groundwater table, with foundation
excavations in clayey silt till which will not yield free-flowing water. These are excluded
from the finite element model as they will yield negligible groundwater seepage. In the
short term, the townhouse basements are assumed to only yield rainfall.

= In the long term, the townhouse basements are above the groundwater table, and are
assumed to only collect infiltrated stormwater.

= A Factor of Safety of 3 was used for all groundwater seepage volume calculations.
The FEM results are summarized below and presented in Appendix M.

Short Term (Construction) Groundwater Quantity — Safety Factor of 3.0 Used

Groundwater Seepage Design Rainfall Event (32 mm) Total Daily Water Takings
L/day L/min L/day L/min L/day L/min
25,000 17.4 285,000 197.9 310,000 215.3

As required by Ontario Regulation 63/16, a plan for discharge must consider the conveyance of
stormwater from a 100-year storm. The additional volume that will be generated in the occurrence
of a 100-year storm event (94 mm) is approximately 1,071,000 L/day.

The groundwater control system is required to be designed by a dewatering contractor. The
groundwater must be dewatered prior to excavation in order to maintain a stable working base in
the excavation.
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Mitigation measures based on dewatering and infiltration requirements as per the MECP are
discussed in Section 3.6.

Infiltration Design Rainfall Event

Groundwater Seepage Total Daily Water Takings

(32 mm)
L/day L/min L/day L/min L/day L/min
25,000 17.4 7,000 49 32,000 222
esoyReenns
Environmental Activity and Sector Registry (EASR) Posting Required
Short Term Permit to Take Water (PTTW) Not Required
Long Term Permit to Take Water (PTTW) Not Required

3.5 Assessment of Potential Impact

The Property will be serviced with municipal piped water, storm sewers, and sanitary sewers. The
proposed development does not pose significant concern with respect to potential impact to
groundwater quality in the area.

3.5.1 Sewage Works

Negative impacts to sewage works may occur in terms of the quantity or quality of the
groundwater discharged. This report provided the estimated quantity of the water that will be
discharged. However, this report does not speak to the sewer capacities. The sewer capacity
analysis is provided under a separate cover by the civil consultant.

The quality of the proposed groundwater discharge is discussed in Section 2.10. As noted, the
groundwater sampled exceeded the Halton Limits for Sanitary and Combined Sewer Discharge.

Additional treatment will be required before the water can be discharged to sanitary and
combined sewers to avoid impacts to sewage works by groundwater quality.
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3.5.2 Zone of Influence (ZOI)

The Zone of Influence (ZOI) with respect to groundwater was calculated based on the estimated
groundwater taking rate and the hydraulic conductivity of the unit which water will be taken at the
Property.

The ZOI was calculated using the Sichardt equation below.

R, = 3000(AH)VK

AH = dewatering thickness (m)
K = hydraulic conductivity (m/s)
Ro = radius of influence (m)

The ZOI with respect to groundwater seepage at the site is summarized as follows.

Zone of Influence (ZOl)

Short Term (Construction), m Long Term (Permanent), m

Pile and Lagging Scenario 2.5 2.5

3.5.3 Natural Environment

There are no natural waterbodies within the ZOI that will be affected by the proposed construction
dewatering or permanent drainage. Any groundwater which will be taken from the site will be
discharged (if required) into the City’s sewer systems and not into any natural water body. As
such, there will be no impact to the natural environment caused by the water takings at the site.

3.5.4 Local Drinking Water Wells

The site and surrounding area are provided with municipal piped water and sewer supply. Historic
wells dating as far back as the 1950s are likely no longer in use due to the more recent
developments in the area. As such, there is no anticipated impact to drinking water wells.

3.5.5 Contamination Source

The site and immediate surrounding area currently consist of residential areas. These lands are
not anticipated to be a source of potential contamination and are not expected to provide an Area
of Potential Environmental Concern for the site. As such, the pumping of groundwater at the site
is not anticipated to facilitate the movement of potential contaminants onto the site.
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3.6 Mitigation Measures to Maintain Hydrogeologic Functions

3.6.1 Maintenance of Groundwater Recharge

The existing groundwater recharge rate at the Property is approximately 100 mm/a. This recharge
occurs in a broad diffuse manner over the entire site. Mitigation measures are available to
maintain recharge rates. There are no wetlands in the immediate vicinity of the Property. The
nearest water body is located approximately 0.3 km to the northeast. There will be no direct
surface runoff from the Property to the water body.

Appropriate low-impact development (LID) techniques which can be applied include maintenance
of overall groundwater recharge across the site area. In order to mitigate the infiltration deficit for
the Property, an effort should be made to implement LID methods. There is a surplus of water
available following development to maintain groundwater recharge and function. The following
LID measures can be considered for the proposed development, but the soil infiltration rate of 4.2
mm/hr, as determined by infiltration testing, is low and may limit their feasibility:

e Stormwater planters adjacent to proposed buildings
e Extended tree pits
e Bio-swales or rain gardens within the landscaped areas of the Property

Infiltration rates can potentially be improved by permeable pavers on sidewalks, driveways,
and/or roadways. Note that the overall effectiveness of permeable pavers will still be limited by
the low infiltration rate of the native soils.

3.6.2 Maintenance of Groundwater Transmission Pathways

As previously indicated, the soils present on the Property are of low permeabilities. No significant
groundwater flow or transmission zones were encountered on the Property. However, the overall
continuity of the groundwater flow at the Property should be maintained, where practical.
Generally, the groundwater transmission pathways can be maintained through the following
means:

e Bedding materials beneath underground services may serve as a subdrain to collect and
convey groundwater. To prevent drainage of groundwater along bedding materials, clay
trench plugs should be provided at all manhole locations in order to cut off the granular
bedding.

e The excavation of any underground services or utilities across permeable layers may
interrupt the groundwater flow. It is recommended that trench backfilling be carried out
with materials that are similar to the materials that have been excavated.
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Groundwater flow may occur into the open shallow excavations if more permeable deposits (such
as sand or gravel) are encountered. Localized groundwater flow into shallow excavations can be
controlled by utilizing localized sumps and pumps at the base of the excavations. In addition to
this, it is recommended that any excavations should be staged or constructed in such a manner
to avoid the collection of overland drainage.

4 Conclusions and Recommendations

The Property, currently an empty field, is proposed development includes constructing 13 double-
car garage townhouse blocks with basements) in the northern, middle, and southeastern portions
of the site, and a 7-storey midrise structure with one underground parking level on the
southwestern portion of the site. The following conclusions and recommendations are made in
consideration of the proposed development:

» The site is characterized by earth fill overlying a native clayey silt till overlying a sandy silt
to silty sand till. These deposits generally have low permeability. As such, they generally
cause slower recharge rates and groundwater movement.

= Groundwater control, including positive dewatering or relief wells, will be required mitigate
basal heave and maintain the integrity of the subgrade for foundation and slab-on-grade
support.

* In order to maintain groundwater recharge for the Property, LID methods should be
implemented. There is a surplus of water available following development to maintain
groundwater recharge and function. Approximately 20% of roof runoff would need to be
captured to match pre-development infiltration.

» Treatment of groundwater is required before it can be discharged to Halton Sanitary and
Combined Sewers.

4.1 Signatures

The Hydrogeological Assessment was conducted by Matthew Garcia, P.Eng., under the
supervision of Matthew Bielaski, P.Eng., QP ragsa.

We trust that this report meets your requirements at present.

For and on behalf of our team,
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6 Limitations and Restrictions

The assessment should not be considered a comprehensive investigation that eliminates all risks
of encountering environmental problems. The information presented in this report is based on
information collected during the completion of the Hydrogeological Assessment by Grounded
Engineering Inc. It was based on the conditions on the Hydrogeological Assessment at the time
of the site inspection supplemented by a review of historical information to assess the
environmental conditions regarding the Property.

There is no warranty expressed or implied by this report regarding the hydrogeologic conditions
of the Property. Professional judgement was exercised in gathering and analysing information
collected by our staff, as well as that submitted by others. The conclusions presented are the
product of professional care and competence and cannot be construed as an absolute guarantee.

If new information regarding the hydrogeological condition of the Property is identified during
future work, or outstanding responses from regulatory agencies indicate outstanding issues on
file with respect to the Property, Grounded Engineering Inc. should be notified so that we may re-
evaluate the findings of this assessment and provide amendments.

6.1 Report Use

The authorized users of this report are Shearling Heights Estates Ltd, for whom this report has
been prepared. Grounded Engineering Inc. maintains the copyright and ownership of this
document. Reproduction of this report in any format or medium requires explicit prior
authorization from Grounded Engineering Inc.
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