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1

Introduction

Fitzrovia Real Estate has retained Grounded Engineering Inc. to provide hydrogeological
engineering design advice for their proposed development at 70 Fountain Street, in Guelph,
Ontario.

Grounded has been provided with the following documents to assist in our scope of work:

Site survey, prepared by Van Harten Surveying Inc (August 9, 2019).
Architectural Drawings, “70 Fountain Street East, Guelph, Ontario”; dated August 8, 2025
(Pre-Application Submission), prepared by Hariri Pontarini Architects Inc.

Geotechnical Report, “Proposed 18 Storey High-rise Building 70 Fountain Street Guelph,
Ontario”, File 161-B-0013813-1-GE-R-0001-00, dated December 15, 2015, prepared by
Englobe Inc.

Hydrogeology Assessment — Proposed Residential Development, “75 Farquhar Street
and 70 Fountain Street East, Guelph, Ontario”, File 245320.001, dated July 17, 2023,
prepared by Pinchin Inc.

Phase Two Environmental Site Assessment, “75 Farquhar Street and 70 Fountain Street
East, Guelph, Ontario”; Project 245320.003, dated August 19, 2022, prepared by Pinchin
Inc.

Grounded has been provided with factual borehole information from other consultants as listed
above. These borehole logs are provided in reports that are signed by professional
engineers/geoscientists. As such, this borehole information (appended) is taken as factual for
present purposes. Unless noted, borehole labels appended with “ENG-“ refer to Englobe’s
boreholes, and “PIN-“ refer to Pinchin’s boreholes.

Property Information

Location of Site 70 Fountain Street, Guelph, ON NT1H 4C3
Ownership of Site Fitzrovia Real Estate

Site Dimensions (m) 34mx67+m

Site Area (m?) 2,278+ m?

Proposed Development

Number of Building Structures 1

Number of Underground Levels 1
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Lowest Finished Floor Elevation Elev. 316.2+ masl
(FFE)

Approx. Base of Foundations* Elev. 315.0+ masl
Sub-Grade Area (m?) 1,984 m?

Land Use Classification Residential

* Assumed: spread footings

Reviewer Deepak Kanraj, M.A.Sc., P.Eng.

Consulting Firm Grounded Engineering Inc.

Date of Hydrogeological Review December 2, 2025

Scope of Work . Review of MECP Water Well Records for the area.

. Review of geological information for the area.

. Review of topographic information for the area.

] Advancement of 15 boreholes to a maximum depth of 13.4 m, which
were instrumented with 7 monitoring wells.

=  Twenty (20) boreholes by previous consultants were advanced at
the site to a maximum depth of 8.2 m and were instrumented with
10 monitoring wells. The boreholes and monitoring wells are relied
upon for stratigraphy, groundwater levels, monitoring well
construction data, only.

. The level of study presented in this report is consistent with the
requirements for a Zoning Bylaw Amendment and Site Plan Control
application.

= Completion of slug tests in available monitoring wells.

. Groundwater elevation monitoring for three (3) months on a bi-
weekly basis.

. Groundwater sampling and analysis to the City of Guelph Sewer Use
Limits.
. Assessment of groundwater controls and potential impacts.

. Report preparation in accordance with Ontario Water Resources Act,
Ontario Regulation 387/04.

Site Topography The Site has an approximate ground surface elevation of 321.5 masl.

Local Physiographic Features The Site is composed of sand and gravel deposits.
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General Hydrogeological Characterization

Regional Physiographic Features

The Guelph Drumlin Field is an approximately 830 km? area that
encompasses the City of Guelph and surrounding areas. The elevation of
the area is 305 to 425 masl with an average gradient of 4 m/km from
north to south. The area is characterised by approximately 300 drumlins
made up of stony, loamy, calcareous till that contains red shale
fragments. The till transitions from sandier in the northeast to more
gravely in the southwest. The low ground in between the drumlins is
characterised by fluvial material. Subparallel valleys run between the
drumlins and occasionally cross. The bottom of these valleys is typically
swampy with tributaries of the Grand River contained within, and sand
and gravel terraces along the sides. The Amabel and Guelph formations
are only exposed in a couple of valleys and are typically covered by at
least 15 m of overburden. Wells are usually installed into bedrock for
water supply.

Watershed

The Site is located within the Grand River Watershed. Locally,
groundwater is anticipated to flow east towards Speed River.

Surface Drainage

Surface water is expected to flow towards municipal catch basins
located on or adjacent to the Site, via Farquhar Street to the west,
Wyndham St. S. to the south, and Fountain St E to the east.

2

Study Area Map

A map has been enclosed which shows the following information:

3

The site boundaries

All monitoring wells identified on site, and within the study area
All boreholes identified on site
All buildings identified on site and within the study area

Any watercourses and drainage features within the study area

Geology and Physical Hydrogeology

The site stratigraphy, including soil materials, composition and texture are presented in detail
on the borehole logs in Appendix A. A summary of stratigraphic units that were encountered at
the site, as relevant to the current hydrogeological study, is as follows:
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Earth Fill 0-76 322.2 - 314.6 1.0x10° Literature'
Sands and Gravels 0.1-9.1 3222 -312.4 2.4x10° Slug Test
Bedrock 2.1 and deeper* 315.7 and deeper* 6.5x10° Slug Test

*Extends beyond target investigation depth.

Surface Water Body Distance from site (m) Direction from site

Speed River 225 East

4 Groundwater Elevations

4.1 Monitoring Well Information

Details of the monitoring well installations are summarized in the appended Table 1.

4.2 Well Observations

Monitoring well observation data is summarized in the appended Table 1.

There is groundwater in the sands and gravel deposit as well as the underlying bedrock.
Groundwater elevations were reported at Elev. 321+ in monitoring wells PIN-203S and PIN-204
between May 2022 to July 2022. The groundwater levels reported within this time period in these
wells have fluctuated between Elev. 321+ and Elev. 316+ m within a span of a few days. Given
the significant fluctuation over a short time period, the data may not be reliable.

The groundwater table for design purposes should be taken as Elev. 318.0+ m in the northwest
portion of the site (where the existing grade is higher), and at Elev. 317.0% in the southeast
portion of the site based on seasonal high groundwater levels from May to July 2022, reported
by previous consultants. Based on the historical data, there appears to be seasonal variation in
the water table of approximately 3 to 6+ m. Continuous groundwater level monitoring is currently
underway to confirm the seasonal groundwater conditions.

! Freeze and Cherry (1979)
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The overburden soils as well as the underlying bedrock both have a relatively high permeability
and will yield free-flowing water when penetrated below the groundwater table. Given this, it is
likely that the overburden and shallow bedrock act as a surficial, unconfined water table in the
vicinity of the Site.

The groundwater flow is interpreted to flow from northwest to southeast across the Site.

Groundwater levels fluctuate with time depending on the amount of precipitation and surface
runoff, and may be influenced by known or unknown dewatering activities at nearby sites.

5 Aquifer Testing

5.1 Pumping Test

A pumping test was not attempted at the Site. Slug tests were conducted and are presented in
the section below.

5.2 Single Well Response Testing (Slug Tests)

The hydraulic conductivities from the monitoring wells were determined based on slug tests
(single-well response tests). These tests involve rapid removal of water or addition of a “slug”
which displaces a known volume of water from a single well and then monitoring the water level
in the well until it recovers. The results of the slug tests were analyzed using the Bouwer and
Rice method (1976).

The hydraulic properties of the strata applicable to the site are as follows:

Well ID Well Scr(;e:slli)levation Screened Geological Unit Hydraulit(: IT(:;Jsr;ductivity
BH301 313.9-310.8 Bedrock 7.20x 105
BH302 311.8-308.8 Bedrock 1.57x10°
PIN-MWO07 317.8-314.7 Sand/ Sand and Gravel 4.61x10°
BH401 313.5-310.4 Bedrock 1.76 x10°
BH402 314.4-311.3 Bedrock 437x10°%
BH403 313.4-310.3 Bedrock 1.43x10°
BH404 317.0-314.0 Gravely Sand 8.28 x 10
BH410 311.5-308.5 Bedrock 5.05x 107
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5.3 Soil Grain Size Distribution

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.

Hydraulic Conductivity

Sample ID Soil Description Applicable Analysis Methods (m/s)
Terzaghi, Alyamani and Sen, Barr,
BH302-SS4 Sand and Gravel Sauerbrei, Kozerry-Carmen, 3.7x10°
Zamarin, Krumbein and Monk
Hazen, Slichter, Beyer, Alyamani
BH302-SS5 Sand and Sen, Barr, Sauerbrei, USBR, 1.0x10%
Krumbein and Monk
Kruger, Zamarin, Alyamani and
BH404-SS6B Gravelly Sand Sen, Barr, Sauerbrei, Krumbein and 1.1x10°
Monk
. Alyamani and Sen, Barr, Sauerbrei, 7
BH408-SS7 Silty Sand Krumbein and Monk 1.5x10
BH409-SS4B Sand Alyamani and Sen, Barr, Sauerbrei, 21x10%

Krumbein and Monk

The results of the analyses are presented in Appendices D and E.

5.4 Literature

According to Freeze and Cherry (1979), the typical hydraulic conductivity of the strata

investigated at the Site are:

Stratum/Formation

Hydraulic Conductivity

(m/s)
Earth Fill 10210 10°®
Gravels 1to 108
Sands 102to 107
Bedrock 10%t0 107
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6 Sump Monitoring

A new basement structure is proposed for the Site. The monitoring of the existing sumps (where
present) is excluded from the present scope.

7  Water Quality

One (1) unfiltered groundwater sample was collected and analyzed by a Canadian laboratory
accredited and licensed by Standards Council of Canada and or Canadian Association for
Laboratory Accreditation.

The sample was collected directly from monitoring well PIN-MWO07 on August 6, 2025. The
sample was analyzed for the following parameters:

» Guelph Sewer Use ByLaw — Limits for Sanitary Sewer Discharge

= Guelph Sewer Use ByLaw — Limits for Storm Sewer Discharge

The groundwater sample exceeded the Limits for Storm Sewer Discharge for the following
parameters:

= Copper (Limit 0.01 mg/L, Result 0.027 mg/L)
*  Zinc (Limit 0.05 mg/L, Result 0.139 mg/L)

The groundwater sample met the Limits for Sanitary and Combined Sewer Discharge for all
parameters analyzed.

A true copy of the analysis report, Certificate of Analysis and a chain of custody record for the
sample are enclosed.

8 Proposed Construction Method

The groundwater table for design purposes should be taken as Elev. 318+ m in the northwest
portion of the Site (where the existing grade is higher), and at Elev. 317z in the southeast portion
of the Site based on seasonal high groundwater levels from May to July 2022, reported by
previous consultants. Based on the historical data, there appears to be seasonal variation in the
water table of approximately 3 to 6 m. Continuous groundwater level monitoring is currently
underway to confirm the seasonal groundwater conditions.

There is groundwater in the sands and gravel deposit as well as the underlying bedrock. The
lowest (P1) FFE is at about Elev. 316.2+ m. Bulk and foundation excavations will extend below
the design groundwater table.
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Grounded's geotechnical report for this project discusses two options for foundation design,
which are:

e Spread footings bearing on sound bedrock
e Spread footings bearing on concrete engineered fill (which extends down to the top of
bedrock)

Prior to excavation, positive dewatering to lower the groundwater table will be required to
facilitate construction as well as to maintain the integrity of the subgrade for foundation and
slab-on-grade support. Regardless of the foundation approach, the Site will need to be
dewatered to the top of the bedrock surface prior to foundation excavations. Due to the sloping
and variable nature of the bedrock surface at this Site as observed through boreholes, it is likely
that local dewatering at lower portions of the Site may be required to facilitate foundation
construction in addition to the positive dewatering from wells.

Based on available (limited) groundwater level data, the groundwater levels at this Site may be
below the base of excavation during the dry season and hence, this Site may not need active
dewatering during the dry season.

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.

Dewatering will take some time to accomplish prior to the start of excavation. Stored water
within the excavation will need to be considered prior to excavation/dewatering.

The proposed underground structure will be constructed fully watertight at this Site, per the
discussion in Section 10.

9 Private Water Drainage System (PWDS)

It is understood that the proposed development will be designed as a watertight structure,
therefore, a private water drainage system will not be required. However, the structure must then
be designed to resist hydrostatic pressure and uplift forces. A connection to the City's sewer for
emergency repair services is recommended.

10 Groundwater Extraction and Discharge

Numerical analyses were conducted for the short term dewatering scenario by finite element
modelling using the Slide2 software package by Rocscience. The Finite Element Model (FEM)
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for groundwater seepage indicates the short term (construction) dewatering requirements as
provided below. The finite element model results are appended.

The groundwater seepage estimates provided below represent the steady state groundwater
seepage. There will also be an initial drawdown of the groundwater before a steady state
condition is reached. The rate of the initial drawdown, and therefore discharge, is dependent on
the dewatering contractor and how the groundwater is being dealt with at the Site.

An estimated initial volume of stored groundwater has been provided below, which will require
removal before steady state is reached.

If the excavation is exposed to the elements, stormwater will have to be managed. The short
term control of groundwater should consider stormwater management from rainfall events. A
dewatering system should be designed to consider the removal of rainfall from excavation. A
design storm of 25 mm has been used in the quantity estimates.

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 is approximately 213,000 L.

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

= Permeable shoring (pile and lagging shoring) will be used to support the excavation.

= The groundwater will be positively dewatered to the top of bedrock surface prior to
excavation.

= In the long term, the basement is assumed to be a fully watertight structure since the
City of Guelph has confirmed to the clients that long-term discharge of groundwater will
not be permitted in the City's sewers. Hence, There will be no long term water takings or
discharge.

= A Factor of Safety of 3.0 was used for all groundwater seepage volume calculations.

The design hydraulic conductivities for the Site are:

Design Hydraulic Conductivity

Stratum/Formation K (m/s)
Earth Fill 1.0x10°

Sands and Gravels 2.4x10°

Dolostone Bedrock 6.5x10-°
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Volume of Estimated Volume of Stored Estimated Volume of Available
Volume of .
. Excavation Below Groundwater Groundwater
Excavation (m®) s
Water Table (m°) 3 3
m L m L
11,507 4,563 2,400 2,400,000 1,400 1,400,000

The quantity estimates for both short- and long-term conditions are presented below and in the
appendices.

Estimated Total Daily Water

Estimated Groundwater Seepage Design Rainfall Event (25mm) )
Takings
L/day L/min L/day L/min L/day L/min
210,000 145.8 63,000 43.8 273,000 189.6

. Estimated Infiltrated Stormwater — Estimated Total Daily Water
Estimated Groundwater Seepage ) ) )
Design Rainfall Event (25mm) Takings
L/day L/min L/day L/min L/day L/min
0 0 0 0 0* 0*

*Below grade structure will be constructed watertight.

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**
Short Term Discharge Agreement City of Guelph Required
Long Term Discharge Agreement City of Guelph No Required**

*Per amendments to O.Reg. 63/16 effective July 1%, 2025, a short term PTTW will not be required for construction
dewatering above 400,000 L/day. An EASR will be required.
**Below-grade watertight structure is assumed.

The City of Guelph will require a short-term Discharge Agreement if any water is to be discharged
to the storm or sanitary sewers during construction.

Please note:

= The proposed pump schedule for short term construction dewatering has not been
completed. As such, the actual peak short term discharge rate is not available at the time
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of writing this report. The pump schedule must be specified by either the dewatering
contractor retained or the mechanical consultant.

= On-site containment (infiltration gallery/dry well etc.) has not been considered as part of
the proposed development at this time. If this option is considered, additional work will
have to be conducted (i.e. infiltration testing).

11 Evaluation of Impact

11.1 Zone of Influence

Localized dewatering of an aquifer produces a cone-shaped depression in the groundwater table
that extends some distance away from the dewatering point. The lateral distance which the
cone of depression extends (i.e., the distance to where drawdown is effectively zero) is known
as the Zone of Influence (ZOI).

The Z0Ol 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.

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

Pile and Lagging Scenario 90 0

11.2 Land Stability

The impacts to land stability on adjacent structures due to the proposed short and long term
dewatering at the Site are summarized as follows:

Dewatering Thickness (m) 3t 0

Increase in Effective Stress (kPa) 29+ 0

Maximum Theoretical Settlement due

+
to Dewatering (mm) 6t 0

Public Realm Theoretical Settlement

+
due to Dewatering (mm) <5t 0
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The maximum induced settlement (estimated) occurs directly adjacent to the proposed
excavation and decreases in a nonlinear fashion with distance away from the excavation.

On this basis, the impact of the proposed dewatering on the existing adjacent structures is
considered by Grounded to be within acceptable limits.

11.3 City's Sewage Works

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

As such, treatment will be required before the groundwater can be discharged to the Storm
Sewer to avoid impacts to the City’'s sewage works caused by groundwater quality. Treatment
will not be required before the groundwater can be discharged to the Sanitary and Combined
Sewer.

11.4 Natural Environment

There are no natural waterbodies within the ZOIl 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
waterbody. As such, there will be no impact to the natural environment caused by the water
takings at the Site.

11.5 Local Drinking Water Wells

The Site is located within the municipal boundaries of the City of Guelph. The Site and
surrounding area are provided with municipal piped water and sewer supply. There is no use of
the groundwater for water supply in this area of Guelph. As such, there will be no impact to
drinking water wells.

11.6 Contamination Source

The Site and immediately surrounding area currently consist mostly of commercial areas. It
must be highlighted, that the historic coal gasification site for the City of Guelph is located
immediately to the southwest. This is a well-known contaminated site with a groundwater plume
that extends south and east of the coal gasification property (towards Gordon Street to the
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south and Wellington Street to the east). These land uses are anticipated to be a source of
potential contamination and are expected to provide an Area of Potential Environmental
Concern for the Site. As such, the pumping of groundwater at the Site may facilitate the
movement of potential contaminants onto the Site.

Evaluation of the environmental condition of the Site will be completed as part of a separate
scope of work.

12 Proposed Mitigation Measures and Monitoring Plan

As a result of dewatering and draining the soil, changes in groundwater level have the potential
to cause settlement based on the change in the effective stresses within the ZOl. The extent of
the negative impact identified in previous sections will be limited to the ZOI caused by the
groundwater taking at the site.

If adjacent buildings or municipal infrastructure are within the ZOl and will undergo settlement
that may be considered unacceptable as identified the Land Stability Section, consideration
should be given to implement a monitoring and mitigation program during dewatering activities.

The temporary construction dewatering system must be properly installed and screened to
ensure sediments and fines will not be removed, which is typically a primary cause of dewatering
related settlement.

13 Limitations

Natural occurrences, the passage of time, local construction, and other human activity all have
the potential to directly or indirectly alter the subsurface conditions at or near the project site.
Contractual obligations related to groundwater or stormwater control must be considered with
attention and care as they relate this potential site alteration.

The hydrogeological engineering advice provided in this report is based on the factual
observations made from the site investigations as reported. It is intended for use by the owner
and their retained design team. If there are changes to the features of the development or to the
scope, the interpreted subsurface information, geotechnical engineering design parameters,
advice, and discussion on construction considerations may not be relevant or complete for the
project. Grounded should be retained to review the implications of such changes with respect
to the contents of this report.

Any use which a third party makes of this report, or any reliance on or decisions to be made
based on it, are the responsibility of such third parties. Grounded accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions based on
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