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1 Introduction

Fitzrovia Real Estate has retained Grounded Engineering Inc. to provide geotechnical
engineering design advice for their proposed development at 70 Fountain Street East (The site),
in Guelph, Ontario.

The site is bound by Wyndham Street S to the south, Farquhar Street to the west, and Fountain
Street E to the east. The existing grade at this site is at about Elev. 322.2+ m along Farquhar
Street, and slopes down from west to east along Wyndham Street to approximately
Elev. 318.5t m along Fountain Street E. The site is currently occupied by a two-storey
commercial building with one basement level constructed as a partial basement that walks out
on to Fountain Street E. The current site conditions are shown on Figure 2.

A new 24+ storey building is proposed for the site. Two options for underground parking was
considered for this proposed structure: the first option being one level of underground parking
set at a lowest finished floor elevation (FFE) of Elev. 316.2+ m, and the second option being two
levels of underground parking set at a lowest FFE of Elev. 313.2+ m. Present architectural plans
(referenced below) show a P2 underground structure, however; it has been communicated to
Grounded by Fitzrovia that the P1 option has been chosen as the preferred underground design
based on the findings of a feasibility study previously conducted by Grounded Engineering (File
No. 25-121, dated September 30, 2025 — issued in Draft).

Grounded has been provided with the following reports and drawings 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
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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.

Grounded's subsurface investigation of the site to date includes:

e Two (2) boreholes (Boreholes 301, and 302) which were advanced from July 30t to 31¢,
2025 as part of the feasibility study

e Four (4) boreholes (Borehole 05B, 203B, 208B, and 302B) which were advanced on
October 71, 2025, as part of an environmental engineering scope. These boreholes are
relatively shallow, and are not utilized for geotechnical engineering purposes, and have
been excluded from this report.

e Ten (10) boreholes (Boreholes 401 to 410) which were advanced from October 6™ to 10",
2025 as part of the detailed design for geotechnical scope of work

Based on the borehole findings, geotechnical engineering advice for the proposed development
is provided for foundations, seismic site designation, earth pressure design, slab on grade
design, and basement drainage. Construction considerations including excavation, groundwater
control, and geostructural engineering design advice are also provided.

Grounded Engineering must conduct the on-site evaluation of founding subgrade as foundation
and slab construction proceeds. This is a vital and essential part of the geotechnical engineering
function and must not be grouped together with other “third-party inspection services”.
Grounded will not accept responsibility for foundation performance if Grounded is not retained
to carry out all the foundation evaluations during construction.

2 Ground Conditions

The borehole results are detailed on the attached borehole logs. Our assessment of the relevant
stratigraphic units is intended to highlight the strata as they relate to geotechnical engineering.
The ground conditions reported here will vary between and beyond the borehole locations.

The stratigraphic boundary lines shown on the borehole logs are assessed from non-continuous
samples supplemented by drilling observations. These stratigraphic boundary lines represent
transitions between soil types and should be regarded as approximate and gradual. They are
not exact points of stratigraphic change.

Elevations are measured relative to geodetic datum as established by the Van Harten Surveying
Inc survey. The horizontal coordinates are provided relative to the Universal Transverse
Mercator (UTM) geographic coordinate system.
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SPT N values were obtained using a 32 kg hammer falling 760 mm in Borehole 401 due to access
constraints at the Borehole location. The results on the logs have been corrected to equivalent
N values based on a 63.5 kg hammer falling 760 mm based on ASTMD1586.

2.1 Stratigraphy

The following stratigraphic summary is based on the results of the boreholes drilled at the site,
as well as the associated geotechnical laboratory testing (by Grounded, Grounded's
subcontractors, and as reported by others) on subsurface samples recovered from those
boreholes. Our findings are generally consistent with those reported by the other consultants.

A subsurface profile showing stratigraphy and engineering units is appended and includes the
relevant borehole and well information from the other consultants.

2.1.1 Surficial and Earth Fill

Surficial fill (pavements, aggregate, topsoil, etc.) thicknesses were observed in individual
borehole locations through the top of the open borehole. Thicknesses may vary between and
beyond each borehole location.

All boreholes drilled in the parking area (as shown in Figure 2) encountered an asphalt layer
ranging in thickness between 60 to 150+ mm at ground surface. Among these, Boreholes 301
and 302 also encountered a 75+ mm thick aggregate layer underlying the asphalt layer.
Boreholes 401, 402, 403, PIN-MW205, PINMW-206 and PIN-BH211 were drilled within the
existing building footprint and encountered a 150 to 250+ mm thick concrete slab at the
borehole surface, overlying a 50 to 100+ mm thick aggregate layer.

Boreholes PIN-MWO01, PIN-BH02, PIN-MWO03, and ENG-BH05-15 were drilled outside the property
boundary on the site-adjacent sidewalk and within landscaped areas. PIN-MWO01 encountered a
150+ mm thick concrete slab at ground surface and PIN-BH02, PIN-MWO03, and ENG-BH05-15
encountered 300 to 400+ mm of topsoil at the ground surface.

Underlying the surficial materials, the boreholes observed a layer of earth fill that extends to
depths of 0.3 to 4.4+ m below grade (Elev. 321.5 to 316.31 m). The earth fill varies in composition
but generally consists of sands and gravels, with some silts and clays. It contains trace amounts
of topsaoil, cinders, brick fragments, asphalt fragments and wood fragments. The earth fill is
typically dark brown to black, and moist.

Standard Penetration Test (SPT) results (N-Values) measured in the fill range from 2 to 27 blows
per 300 mm of penetration (“bpf”). Due to inconsistent placement and the inherent heterogeneity
of earth fill materials, the relative density of the earth fill is variable.
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2.1.2 Sands and Gravels

Underlying the fill materials, all the boreholes encountered an undisturbed native deposit
consisting primarily of varying amounts of sands and gravels (sand with trace gravel, to sand
and gravel), and with varying amounts of silt (trace to silty). These soils are grouped together as
the “sands and gravels” unit. This unit was encountered at 0.2 to 2.7 m below grade (Elev. 321.5
to 316.3t m) and extends down to depths of 2.1 to 8.8+ m below grade (Elev. 315.7 to 313.3+
m).

The sands and gravels unit is generally light brown, to brownish grey, and moist. This unit
contains occasional rock fragments, inferring the presence of cobbles. SPT N-values measured
in the sands unit range from 4 to greater than 50 bpf (very loose to very dense).

2.1.3 Bedrock

Inferred bedrock was encountered in multiple Grounded boreholes and boreholes by previous
consultants underlying the sand and gravel layer at depths of 2.1 to 9.1+ m below grade
(Elev. 315.7 to 312.4+ m). Bedrock was confirmed by rock cores recovered in Boreholes 301,
302, 401, 402, 403 and 410 to depths of 7.7 to 13.4+ m below grade (Elev. 310.3 and 308.4+ m,
respectively).

Grounded’s boreholes 404 to 409 indirectly inferred the top of weathered bedrock through auger
cuttings, split spoon samples, and auger grinding/resistance observations. Each of these
boreholes was terminated due to auger and sampler refusal (at target investigation depth) at
elevations ranging from Elev. 315.5t0 312.3+ m.

Multiple boreholes by previous consultants also reported inferring top of bedrock surface using
augur refusal and percussion hammer spoils. Since coring was not conducted in these
boreholes, Grounded has conservatively estimated that the elevations of inferred bedrock in
these boreholes are the top of weathered bedrock surface.

Detailed core logs are included with the corresponding borehole logs. Photographs of the
recovered rock core and a guide of rock core terminology are appended. The rock core
terminology sheet defines many of the descriptive terms used below.

The bedrock beneath the site is dolostone bedrock. This bedrock contains vuggs of various
sizes and occasional fractures. Per the appended terminology, the dolostone bedrock is
typically classified as “strong”.

Joints occurring within the shale are closely to very closely spaced, and typically weathered with
a veneer to coating of clay. Widely-spaced subvertical joints (closed, planar, clean) were also
observed within the shale.
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Directly below the overburden soils, the uppermost portion of this bedrock formation is often
weathered in the form of fractured rock pieces. The International Society for Rock Mechanics'
(ISRM) provides descriptions for different grades of rock weathering as follows:

All rock material is decomposed and/or disintegrated to soil. The original mass
structure is still largely intact.

More than half of the rock material is decomposed and/or disintegrated to a soil.
v Fresh or discolored rock is present either as a discontinuous framework or as
corestones.

Less than half of the rock material is decomposed and/or disintegrated to a soil.
1 Fresh or discolored rock is present either as a continuous framework or as
corestones.

Discoloration indicates weathering of rock material and discontinuity surfaces.

Il All the rock material may be discolored by weathering and may be somewhat
weaker externally than in its fresh condition.

| No visible sign of rock material weathering; perhaps slight discolouration only

The bedrock surface as indicated on the Borehole Logs from this investigation is intended to be
consistently interpreted as the surface of Grade Il unless noted otherwise (e.g. Boreholes 301,
302, 403 and 410). Weathered and sound bedrock elevations are summarized as follows:

301 321.2 - - 6.8 314.4
302 322.1 - - 8.8 313.3
401 318.0 3.0 315.0 3.3 314.7
402 318.0 3.1 314.9 3.5 314.5
403 318.0 - - 3.3 314.7
404 321.6 7.6* 314.0* n/a n/a
405 321.8 6.1* 315.7* n/a n/a
406 321.6 6.8* 314.8* n/a n/a
407 320.7 7.6* 313.1* n/a n/a
408 321.5 9.1* 312.4* n/a n/a
409 322.3 8.2% 314.1* n/a n/a
410 321.3 8.9 313.7 8.9 312.4

! International Society for Rock Mechanics (ISRM), 1981b. “Rock Characterization, Testing and Monitoring; ISRM Suggested
Method"”, Pergamon Press, Oxford, UK.
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BI-IIE('J\J1G1 5 321.3 7.0% 314.3%* n/a n/a
BI-IIE('J\JE?-] 5 317.9 2.9% 315.0% n/a n/a
h:‘m;] 317.9 2.4 315.5%* n/a n/a
h:‘m;3 318.0 3.0%* 315.0%* n/a wa
MTAII';(-H 3216 6.9+ 314. 7% n/a n/a
M\l;llz':)_sn 321.2 7.2%% 314.0% n/a n/a
P"‘;'ohzw' 3219 7.2%% 374 7% n/a o/
P"‘;'o'\gw' 317.4 6.2%% 3715.7%% n/a o/
P";'o'\gw' 318.0 2.1 315,34 n/a o/

*Top of weathered bedrock inferred by Grounded through auger refusal
**Top of bedrock as reported by previous consultants, inferred as top of weathered bedrock by Grounded
n/a: Coring not conducted. Hence, depth and elevation of sound bedrock cannot be reported.

It should be noted that the elevation of the top of bedrock surface varies (Elev. 312.4+ m to
Elev. 315.7+ m) across the site as shown in the above table and in Figures 2 and 3.

Rock Quality Designation (RQD) is an index measurement that refers to the total length of pieces
of sound core in a core run that are at least 100 mm in length, expressed as a percentage of the
total length of that core run. Only natural discontinuities are used in assessing RQD. The RQD
of the recovered rock cores was typically 0 to 56% in the weathered bedrock, and between 30%
and 100% in the sound bedrock.

Rock core samples were submitted for testing of unconfined compressive strength (ASTM
D7012) and elastic moduli in uniaxial compression (ASTM D7012). The detailed rock laboratory
testing results are appended. The test results are summarized as follows:

309.9 -
BH301 CS1 11.3-11.5 2,677 64.3 58.3 Dolostone
309.7
309.6 -
BH302 CS2 12.5-12.7 309.4 2,495 53.8 38.8 Dolostone
314.1 -
BH401 CS1 3.9-4.1 314.0 2,505 36.1 18.6 Dolostone
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. . Young's
Elevation  Bulk Densit
BoreholeID CoreID  Depth (m) 3 y UCS (MPa) Modulus, E Lithology
(masl) (kg/m?)
(GPa)
312.3 -
BH410 CS2 9-93 312.0 2,497 48.0 26.6 Dolostone
314.5-
BH403 CS3 3.5-3.7 3143 2,529 31.0 18.4 Dolostone

2.2 Groundwater

Monitoring wells were installed in select boreholes, and stabilized groundwater levels were
measured in each of the installed monitoring wells.

A detailed table of monitoring well observation data is 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.

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.

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.

Grounded has prepared a hydrogeological report for this site (File No. 25-121) under separate
cover.
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2.3 Corrosivity and Sulphate Attack

Three (3) soil samples were submitted for corrosivity testing parameters (pH, Resistivity,
Electrical Conductivity, Redox Potential, Sulphate, Sulphide and Chloride). The Certificate of
Analyses and interpretation sheet is appended.

The soil samples were analysed for soluble sulphate concentration and compared to the
Canadian Standard CAN3/CSA A23.1-M94 Table 3, Additional Requirements for Concrete
Subjected to Sulphate Attack. Corrosivity parameters are also used for assessing soil corrosivity
applicable to cast iron alloys, according to the 10-point soil evaluation procedure described in
the American Water Work Association (AWWA) C-105-18 standard?.

The analytical results only provide an indication of the potential for corrosion. The results of this
analysis are in reference to only the soil samples collected from specific locations, and soil
chemistry may vary between and beyond the locations of the analysed samples. In summary:

= All of the samples have negligible sulphate concentrations.

» Two of the three samples scored more than 10 points in the AWWA C-105 evaluation.
Corrosion protective measures are recommended for cast iron alloys.

3 Geotechnical Engineering Recommendations

Based on the factual data summarized above, we are providing the following geotechnical
engineering design recommendations. Contractors must review the factual data while bidding
or scoping services for this project and must provide their own opinion as to means, methods,
and schedule.

This report assumes that the design features relevant to the geotechnical analyses will be in
accordance with applicable codes, standards, and guidelines of practice. If there are any
changes to the site development features, or there is any additional information relevant to the
interpretations made of the subsurface information with respect to the geotechnical analyses
or other recommendations, then Grounded should be retained to review the implications of these
changes with respect to the contents of this report.

3.1 Foundation Design Parameters

A new 24 storey building is proposed for the site. It is presently proposed to construct one level
of underground parking (P1) set at a lowest finished floor elevation (FFE) of Elev. 316.2+ m.

2 ANSI/AWWA C105/A21.5-18, Appendix A
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The key considerations with respect to geotechnical engineering for the proposed development
are as follows:

e The elevation of the top of bedrock varies at the site between about Elev. 315.7+ and
Elev. 312.4+ m. The bedrock is generally higher in the south and lower in the north
portions of the site.

e Above the bedrock is a deposit of wet sand and gravel (likely including cobbles and
boulders, and bedrock inclusions) that is highly permeable and will yield free-flowing
groundwater when penetrated below the groundwater table

Based on the above site-specific considerations, the following foundation options have been
considered in our analysis.

= Conventional footings bearing on sound bedrock; either made as spread footings or
drilled piles.

= Conventional spread footings bearing on a structural fill pad comprised of lean-mix
concrete; where, at a minimum, the footprint of the proposed building structure is
excavated to the top of bedrock and the lean mix concrete has been placed as a
structural fill pad directly on the bedrock surface, up to the underside of foundation
elevation.

3.1.1 General Foundation Recommendations

Grounded should be retained by the Owner to review the structural engineering drawings prior
to issue or construction, to ensure that the recommendations in this report have been
appropriately implemented.

It will be necessary to positively dewater the site to a minimum 1.2 m below the lowest
excavation elevation prior to excavation to preserve the in situ integrity of the native soils. If the
subsurface is not dewatered prior to excavation, the native soils will become disturbed by the
ingress of groundwater and the recommendations for bearing capacity below will not be valid.

In the rock, there must be a minimum of 300 mm between the edge of any footing and the top
of a sloped 2V:1H sound rock cut down to another footing. This requirement exists to avoid
undermining adjacent footings.

When exposed to ambient environmental temperatures in Guelph, the design earth cover for
frost protection of foundations and grade beams is 1.2 metres.

The founding subgrade must be cleaned of all unacceptable materials and approved by
Grounded prior to pouring concrete for the footings. Such unacceptable materials may include
disturbed or caved soils, ponded water, or similar as indicated by Grounded during founding
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subgrade inspection. During the winter, adequate temporary frost protection for the footing
bases and concrete must be provided if construction proceeds during freezing weather
conditions.

The SLS capacity is estimated using conventional assumptions on footing uniformity and
spacing, and is applicable for a first round of foundation design. In reality, a detailed spread
footing plan includes many different footing sizes, spacings, and depths. Footings will influence
each other if they are spaced closer than 1 footing width apart, which is almost always needed
in structural foundation design. As such, the initial SLS capacity is conservative as it anticipates
these complexities.

3.1.2 Spread Footings Bearing on Sound Bedrock

Conventional spread footing foundations are typically be designed at minimum depths of about
1+ m below the proposed lowest FFE. This indicates an estimated underside of foundation
elevation of about 315.0+ m. Based on the boreholes drilled at the site by Grounded and as
reported by other consultants, the elevation of the top of bedrock varies at the site between
about Elev. 315.7+ and 313.3+ m, and is generally higher in the south portion of the site and
lower in the north portion of the site. Therefore, bedrock will be encountered at or above the
expected foundation bearing elevation in some of the southern areas of the site. Since some of
the foundations supporting the proposed building structure will bear on bedrock, then it is
recommended that all foundations extend to bear on bedrock to minimize the risk of adverse
differential settlement.

Where the bedrock surface is encountered at depths less than about 1.0 to 2.0+ m below the
base of the excavation, it may be feasible to excavate to the top of sound bedrock via
conventional methods (i.e. an excavator) with sloped foundation excavation sides and localized
dewatering. In the north end of the site, the top of bedrock may be too deep for conventional
excavation methods while maintaining appropriately sloped excavation sides. Consideration
could also be given to constructing foundations where rock is deeper (north portion of the site)
as drilled piles extending to the top of the bedrock.

Within this option, regardless of foundation construction methodology (spread footings or
drilled piles on bedrock), dewatering of the sands and gravels down to the top of rock across the
site is required prior to excavation.

In this rock formation, the top of bedrock is often weathered and / or fractured at depths of up
to 1.3 m (Borehole 410). Foundation excavations must fully penetrate any highly fractured
and/or weathered bedrock at the bedrock surface (if present), such that the foundations will
bear on unweathered (sound) bedrock.
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Conventional footings (spread footings or drilled piles) bearing on or within sound bedrock can
be designed using a preliminary maximum geotechnical reaction at SLS of 6 MPa (for an
estimated 10 to 15 mm of settlement) and a maximum factored geotechnical resistance at ULS
of 9 MPa.

The capacities provided above are based on an individual spread footing foundations that are 2
to 4 m wide, spaced one footing width apart, and embedded a minimum of 1 m below FFE. These
minimum requirements apply in conjunction with the above recommended geotechnical
resistance regardless of loading considerations. The geotechnical reaction at SLS refers to an
estimated settlement which for practical purposes is linear and non-recoverable. Differential
settlement is related to column spacing, column loads, and footing sizes.

For drilled piles, we have estimated a maximum diameter of about 2 m, and spaced at a
minimum of one footing diameter apart.

3.1.3 Spread Footings Bearing on a Structural Fill Pad

As discussed in Section 3.1.2, the depth to sound bedrock from the base of the P1 bulk
excavation will be deeper in the northern portion of the site. This may pose constructability
challenges, as it may not be feasible or practical to open-cut these isolated footings.

Alternatively, all overburden soils and weathered bedrock may be excavated and removed down
to the top of sound bedrock. The excavation can then be backfilled using lean-mix concrete with
a minimum compressive strength of 5 MPa, from the surface of the sound bedrock up to the
proposed spread footing bearing elevation as indicated by the structural engineer. The bulk
excavation must be dewatered to the top of bedrock throughout construction, particularly during
the placement and curing process of the concrete structural fill. The concrete must be tested
for compressive strength by a testing and inspection firm, and the minimum required strength
of the concrete must be confirmed prior to foundation construction atop the engineered fill
surface.

Conventional spread footings made to bear on the concrete engineered fill as described above
may be designed using a maximum factored geotechnical resistance at ULS of 3 MPa. The net
geotechnical reaction at SLS is 2 MPa.

Individual spread footing foundations designed to these capacities must be at least 1+ mm
wide, spaced one footing width apart and must be embedded a minimum of 1+ m below FFE.
These minimum requirements apply in conjunction with the above recommended geotechnical
resistance regardless of loading considerations. The geotechnical reaction at SLS refers to an
estimated settlement which for practical purposes is linear and non-recoverable. Differential
settlement is related to column spacing, column loads, and footing sizes.

File No. 25-121 Page 14



Geotechnical Engineering Report
70 Fountain Street East, Guelph, Ontario .
December 2,2025

In some areas of the site, there may be bedrock above the proposed foundation elevation,
implying that concrete structural fill will not be required in these areas. In these cases, the
bedrock can be excavated/removed down to the proposed foundation elevation, and the same
bearing capacities for footings bearing on concrete structural fill should be utilized.

3.2 Seismic Site Designation

The Ontario Building Code (2024) stipulates the methodology for earthquake load and effects
analysis and design, as set out in Subsection 4.1.8. The determination of the type of analysis is
predicated on the importance of the structure, the spectral response acceleration, and the site
classification.

The site designation, X, is determined using the average shear wave velocity, Vsso, calculated
from in situ measurements of shear wave velocity, in accordance with ground profiles provided
in Table 4.1.8.4.-A. For all other ground profiles, the site designation is Xy, where V is the value
of Vs30. At sites where V3o is not available, the site designation is Xs, where S is the Site Class
as determined from rational analysis of average undrained shear strength (s.,) or energy-
corrected average standard penetration resistance (SPT N-values) in accordance with Table
4.1.8.4.-B.

The structural commentaries to the NBC 2020, on which the OBC 2024 are based, have been
recently released. Based on the structural commentaries, site designation must be evaluated in
the top 30 m of site stratigraphy.

Multichannel Analysis of Surface Waves (MASW) was performed at this site to determine the
average shear wave velocity in the 30 metres of site stratigraphy (Vs3o). The reported results are
appended. An average Vs3o value of 675 m/s was assessed from grade. Based on the measured
shear wave velocities, the site designation for seismic analysis is Xe7s.

3.3 Earth Pressure Design Parameters

At this site, the design parameters for structures subject to unbalanced earth pressures such
as basement walls and retaining walls are shown in the table below.

Stratigraphic Unit % [0} Ka Ko Ko

Compact Granular Fill

Granular ‘B’ (OPSS.MUNI 1010) 21 32 0.31 0.47 3.25
Existing Earth Fill 19 29 0.35 0.52 2.88
Sands and Gravels 21 34 0.28 0.44 3.54
Sound Bedrock 249 45 n/a
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Y = soil bulk unit weight (kN/m?)

[ = internal friction angle (degrees)

Ka = active earth pressure coefficient (Rankine, dimensionless)
Ko = at-rest earth pressure coefficient (Rankine, dimensionless)
Ko = passive earth pressure coefficient (Rankine, dimensionless)

These earth pressure parameters assume that grade is horizontal behind the retaining structure.
If retained grade is inclined, these parameters do not apply and must be re-evaluated.

The following equation can be used to calculate the unbalanced earth pressure imposed on
walls:

P = K[Y(h - hw) + y,hw + q] + Yth

P = horizontal pressure (kPa) at depth h Y = soil bulk unit weight (kN/m?)

h = the depth at which P is calculated (m) Yy = submerged soil unit weight (y - 9.8 kN/m?3)
K = earth pressure coefficient q = total surcharge load (kPa)

hw = height of groundwater (m) above depth h

If the wall backfill is drained such that hydrostatic pressures on the wall are effectively
eliminated, this equation simplifies to:

P = K[yh + q]

Where walls are made directly against shoring, prefabricated composite drainage panel covering
the blind side of the wall is used to provide drainage. Water from the composite drainage panel
is collected and discharged through the basement wall in solid ports directly to the sumps. This
is discussed in Section 3.5.

The City of Guelph has expressed to the client’s team during a pre-application meeting that long
term discharge of groundwater will not be permitted into the City sewer systems. Hence, it is
likely that the proposed development will be designed as a watertight structure. In this case, the
full height of the basement walls should be watertight and designed to withstand horizontal
hydrostatic pressure based on the design groundwater elevation (as per Section 2.2).

The possible effects of frost on retaining earth structures must be considered. In frost-
susceptible soils, pressures induced by freezing pore water are basically irresistible. Insulation
typically addresses this issue. Alternatively, non-frost-susceptible backfill may be specified.

Foundation resistance to sliding is proportional to the friction between the subgrade and the
base of the footing. The factored geotechnical resistance to friction (Ry) at ULS provided in the
following equation:

Ry = ®dNtang

R¢ = frictional resistance (kN)
P = reduction factor per CFEM 5™ Ed. (0.8 for cohesionless soils or rock; 0.6 for cohesive soils)
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N = normal load at base of footing (kN)
[ = internal friction angle (see table above)

3.4 Slab on Grade Design Parameters

It has been communicated to Grounded by the client team that the City of Guelph will not be
allowing discharge of groundwater into their sewer systems for long term discharge. Hence, the
structure will likely be designed as a fully watertight structure and designed to withstand uplift
and hydrostatic pressures, with no permanent drainage. If designed as a watertight structure,
conventional slab-on-grade design parameters do not apply. The lowest floor will be made as a
pressure slab spanning between foundation elements, to be designed by the structural engineer.

Although the City of Guelph is likely to require a watertight basement at this site, a drained
basement is also feasible from an engineering perspective. Grounded can provide conventional
slab-on-grade design parameters and constructability advice on request.

3.5 Long-Term Groundwater and Seepage Control

To limit seepage to the extent practicable, exterior grades adjacent to foundation walls should
be sloped at a minimum 2 percent gradient away from the wall for 1.2 m minimum.

A fully watertight basement approach is the client’s preferred solution, which is to be adopted
for this site.

A watertight basement implies that the basement structure is designed to withstand hydrostatic
pressures, with no permanent drainage system. The full height of the basement walls should be
watertight (no drainage) and designed to withstand hydrostatic pressure (horizontal and uplift)
from groundwater.

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.

A connection to the City’s sewer for emergency repair services is recommended.
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3.6 Site Servicing

All services must have at least 1.2 metres of earth cover or equivalent insulation for frost
protection.

Where site services extend beyond the building footprint, the following recommendations apply.

3.6.1 Bedding

The soil subgrade encountered within the proposed site servicing trenches will consist of either
earth fill or native soil. The trench base must be inspected for obvious loose, wet, or disturbed
material. Any unsuitable material must be subexcavated and replaced with imported fill
compacted to 98% SPMDD. If suitable earth fill is encountered, the subgrade must be
compacted in place to a minimum 98% SPMDD.

Site servicing drawings are not available for review. It is assumed that trenches will be made at
least 1.2 m above the groundwater table.

If trenches extend below the groundwater table, dewatering should be considered to lower the
groundwater table below the lowest trench invert prior to excavation. At this site, the subgrade
soils are permeable and will yield free-flowing water. Positive dewatering prior to trench
excavation will be required.

Bedding material below the groundwater table must consist of well graded granular fill such as
Granular A (OPSS.MUNI 1010). The bedding material must be compacted to a minimum 98%
SPMDD. Clear stone is specifically prohibited below the groundwater table.

3.6.2 Backfill

Excavated earth fill and native soils on site will constitute adequate backfill material if the soil
meets the following backfill specifications:

= Any deleterious material in the earth fill is removed prior to reuse as backfill.
= Backfill materials are not frozen.

» The moisture content is within 2% of optimum, or moisture conditioned to within 2% of
optimum.

* The backfill must be compacted to a minimum 98% SPMDD.

3.6.3 Trench Plugs

For site servicing trench excavations that extend below the groundwater table, trench plugs can
generally be utilized to prevent the groundwater from preferentially flowing through the granular
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bedding and backfill material into and/or from the site. Trench plugs can potentially prevent a
local drawdown of the groundwater table. Where local drawdown is not tolerated or contaminant
transport is a risk, trench plugs can be installed in the granular bedding and backfill material.
However, it should be considered that trench plugs may not be effective when the surrounding
subgrade soils have a similar or faster hydraulic conductivity than the granular backfill within
the trench.

Trench plugs may be constructed as clay plugs or cut off collars around the pipe. Clay plugs
should be installed no further than 50 m apart along the full length of the trench. Clay plugs
must be a minimum of 1T m thick along the length of the trench and will completely replace any
bedding or backfill material around the pipe. Soil used for clay plugs must have greater than 50%
fines content, 15% of the particles finer than 2 microns, and a hydraulic conductivity of less than
108 m/s. The clay plug must be compacted to minimum 95% SPMDD. A representative sample
of the clay plug material must be submitted prior to construction and during construction for
hydraulic conductivity and particle size testing to confirm the material is adequate and in
compliance with the above material specifications.

If cutoff collars are used instead of clay plugs, the cutoff collar must not be placed within T m
of a pipe joint to ensure adequate compaction of the backfill. The soils around the cutoff collar
must be compacted to 95% SPMDD. Cutoff collars are designed by the civil engineer.

The municipality may have its own minimum design requirements for trench plugs. If this is the
case, the relevant specifications should be reviewed and incorporated by the civil engineer, and
the more stringent of the two specifications should be used.

4 Considerations for Construction

4.1 Excavations

Excavations must be carried out in accordance with the Occupational Health and Safety Act —
Regulation 213/91 - Construction Projects (Part Ill - Excavations, Section 222 through 242). These
regulations designate four (4) broad classifications of soils to stipulate appropriate measures
for excavation safety. For practical purposes:

= The earthfill is a Type 3 soil

= The sands and gravel are Type 4 soils below the groundwater table / when wet, or Type
3 soils if dewatered / above the groundwater table
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In accordance with the regulation’s requirements, the soil must be suitably sloped and/or braced
where workers must enter a trench or excavation deeper than 1.2 m. Safe excavation slopes (of
no more than 3 m in height) by soil type are stipulated as follows, per Section 234:

Soil Type Base of Slope Steepest Slope Inclination
1 within 1.2 metres of bottom of trench 1 horizontal to 1 vertical
2 within 1.2 metres of bottom of trench 1 horizontal to 1 vertical
3 from bottom of trench 1 horizontal to 1 vertical
4 from bottom of trench 3 horizontal to 1 vertical

Minimum support system requirements for steeper excavations are stipulated in Sections 235
through 239 and 241 of the Act and Regulations and include provisions for timbering, shoring
and moveable trench boxes. Any excavation slopes greater than 3 m in height should be checked
by Grounded for global stability issues.

Larger obstructions (e.g. buried concrete debris, other obstructions) not directly observed in the
boreholes are likely present in the earth fill. Similarly, larger inclusions (e.g. cobbles and
boulders) may be encountered in the native soils. The size and distribution of these
obstructions cannot be predicted with boreholes, as the split spoon sampler is not large enough
to capture particles of this size. Provision must be made in excavation contracts to allocate
risks associated with the time spent and equipment utilized to remove or penetrate such
obstructions when encountered.

Excess soil is governed by Ontario Regulation 406/19: On-Site and Excess Soil Management
(ESM). The Project Leader (typically the owner) may be required to file a notice in the excess
soil registry and a Qualified Person (within the meaning of 0.Reg. 153/04) may be required to
prepare the associated planning documents and/or develop and implement a tracking system
in accordance with the Soil Rules, to track each load of excess soil during its transportation and
deposit before removing excess soil from the project area.

The bedrock beneath the site generally consists of dolostone of the Guelph Formation. This
type of rock cannot be excavated by conventional methods. For excavations that extend below
the surface of the bedrock, they will likely require the use of rippers and/or breakers or similar
mechanical equipment (or potentially blasting) suitable for hard rock excavation to achieve the
required excavation depths.

4.2 Short-Term Groundwater Control

Considerations pertaining to groundwater discharge quantities and quality are discussed Iin
Grounded's hydrogeological report for the site, under separate cover.
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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. 316t 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.

Positive dewatering to lower the groundwater table will be required (during the wet season) to
facilitate construction as well as to maintain the integrity of the subgrade for foundation and
slab-on-grade support. 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.

Dewatering will take some time to accomplish prior to the start of excavation. 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 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.

Please refer to Grounded's environmental reports for more details.

The site must be dewatered to the top of the bedrock surface for the entirety of below-grade
construction, as this is essential for foundation construction at this site. Localized dewatering
to maintain dry working conditions within isolated foundation excavations will also be required.
Positive dewatering of the bedrock may be required.

A professional dewatering contractor should 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.
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Should the excavation be supported using permeable soldier pile and lagging shoring, positive
dewatering will be required on a continuous ongoing basis during excavation and throughout
construction.

4.3 Earth-Retention Shoring Systems

No excavation shall extend below the foundations of existing adjacent structures without
adequate alternative support being provided. Excavation zone of influence guidelines are
appended.

Continuous interlocking caisson wall shoring is to be used where the excavation must be
constructed as arigid shoring system, or where groundwater seepage into the excavation needs
to be limited for environmental reasons. Caisson wall shoring preserves the support capabilities
and integrity of the soil beneath existing foundations of adjacent buildings, in a state akin to the
at-rest condition. Otherwise, excavations can be supported using conventional soldier pile and
lagging walls with active dewatering prior to and during construction.

4.3.1 Lateral Earth Pressure Distribution

If the shoring is supported with a single level of earth anchor or bracing, a triangular earth
pressure distribution like that used for the basement wall design is appropriate.

Where multiple rows of lateral supports are used to support the shoring walls, research has
shown that a distributed pressure diagram more realistically approximates the earth pressure
on a shoring system of this type, when restrained by pre-tensioned anchors. A multi-level
supported shoring system can be designed based on an earth pressure distribution with a
maximum pressure defined by:

P =0.65 K[yH + q] + v, h,, .. in cohesionless soils

P = maximum horizontal pressure (kPa)

K = earth pressure coefficient (see Section 3.3)

H = total depth of the excavation (m)

hw = height of groundwater (m) above the base of excavation
y = soil bulk unit weight (kN/m3)

q = total surcharge loading (kPa)

Where shoring walls are drained to effectively eliminate hydrostatic pressure on the shoring
system (e.qg. pile and lagging walls), Ay is equal to zero. For the design of impermeable shoring,
the design groundwater table should be taken as Elev. 318.0+ m in the northwest portion of the
site (where the existing grade is higher), and at Elev. 317.0z in the southeast portion of the site
based on seasonal high groundwater levels from May to July 2022, reported by previous
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consultants. Based on the historical data, there appears to be seasonal variation in the water
table of approximately 3 to 6t m. Continuous groundwater level monitoring is currently
underway to confirm the seasonal groundwater conditions.

In cohesionless soils, the lateral earth pressure distribution is rectangular.

4.3.2 Soldier Pile Toe Embedment

Soldier pile toes resist horizontal movement due to the passive earth pressure acting on the toe
below the base of excavation. The maximum factored vertical geotechnical resistance at ULS
for the design of a pile embedded in the sound bedrock is 10 MPa. The maximum factored lateral
geotechnical resistance at ULS of the undisturbed rock is 1 MPa.

The subgrade soils at this site are cohesionless, wet, and permeable. The bedrock is also highly
permeable. Augered holes for piles made into the soils will be prone to caving and blowback.
Temporarily cased holes advanced to the bedrock surface are required to prevent borehole
caving during installations in drilled holes. To prevent groundwater issues (groundwater inflow,
caving and blowback into the drill holes, disturbance to placed concrete, etc.) during drilling and
installation, construction methods such as utilizing temporary liners, pre-advancing liners
deeper than the augered holes, mud/slurry/polymer drilling techniques, tremie pour concrete, or
other methods as deemed necessary by the shoring contractor are required. Concrete for
shoring piles and fillers must be placed by tremie method wherever there is more than 300 mm
of water or fluid at the base of the drill hole.

4.3.3 Lateral Bracing Elements

The shoring system at this site will require lateral bracing. If feasible, the shoring system should
be supported by pre-stressed soil anchors (tiebacks) extending into the subgrade of the
adjacent properties. To limit the movement of the shoring system as much as is practically
possible, tiebacks are installed and stressed as excavation proceeds. The use of tiebacks
through adjacent properties requires the consent (through encroachment agreements) of the
adjacent property owners.

Anchors can be designed to react in either the overburden native soils, or the rock. They will not
engage the soil and rock simultaneously, due to strain incompatibility.

In the compact to dense subgrade, post-grouted micropile ground anchors in tension can be
designed using a maximum factored geotechnical resistance at ULS of 60 to 80 kN/m of
adhered anchor length (at a nominal diameter of 150 mm). This capacity is provided assuming
that a site specific tension load test is performed, implying a resistance factor of 0.6.
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In the sound dolostone bedrock, conventional micropile anchors (at a nominal borehole
diameter of 115 mm) can be designed using an ultimate resistance of 1,800 kPa. Assuming that
a site specific tension load test is performed, a resistance factor of 0.60 is applicable. The
maximum factored geotechnical resistance at ULS is taken as the ultimate resistance multiplied
by a resistance factor. Following the load test, the micropile capacity can be re-evaluated and
potentially improved.

Production tiebacks require a minimum 3 m socket length.

At least one prototype anchor per tieback level must be performance-tested to 200% of the
design load to demonstrate the anchor capacity and validate design assumptions. For
temporary applications, the performance test anchor may be used as a production anchor.

Every production anchor must be proof tested to 133% of design load, and then locked in at
100% of design load.

The compact to dense subgrade below the proposed FFE is suitable for the placement of raker
foundations. Raker footings established on compact to dense soils at an inclination of 45
degrees can be designed for a maximum factored geotechnical resistance at ULS of 100 kPa.

4.4 Site Work

Excavations at this site must be cut neat, inspected, and then immediately protected with a skim
coat of concrete (i.e. a mud mat). Wet sands and exposed bedrock are susceptible to
degradation and disturbance due to even mild site work, frost, weather, or a combination thereof.

Site work carried out during periods of inclement weather may result in the subgrade becoming
disturbed, unless a granular working mat or concrete mud mat is placed to preserve the
subgrade in its undisturbed condition. Subgrade preparation activities should not be conducted
in wet weather and the project must be scheduled accordingly.

If site work causes disturbance to the subgrade, removal of the disturbed soils and/or bedrock
and the use of lean concrete or granular fill material for site restoration or underfloor fill will be
required at additional cost to the project.

It is construction activity itself that often imparts the most severe loading conditions on the
subgrade. Special provisions such as end dumping and forward spreading of earth and
aggregate fills, restricted construction lanes, and half-loads during placement of the granular
base and other work may be required, especially if construction is carried out during
unfavourable weather.
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Adequate temporary frost protection for the founding subgrade must be provided if construction
proceeds in freezing weather conditions. The subgrade at this site is susceptible to frost
damage. The slab on grade should not be placed on frozen subgrade, to prevent excess
settlement of the slab as the subgrade thaws. Areas of frozen subgrade should be removed
during subgrade preparation. Depending on the project context, consideration should be given
to frost effects (heaving, softening, etc.) on exposed subgrade surfaces.

4.5 Engineering Review

By issuing this report, Grounded Engineering has assumed the role of Geotechnical Engineer of
Record for this site. Grounded should be retained by the Owner to review the structural and
geostructural engineering drawings prior to issue or construction, to ensure that the
recommendations in this report have been appropriately implemented.

All foundation installations must be reviewed in the field by Grounded, the Geotechnical
Engineer of Record, as they are constructed. The on-site review of foundation installations and
the condition of the founding subgrade as the foundations are constructed is as much a part of
the geotechnical engineering design function as the design itself; it is also required by Section
4.2.2.3. of the 2024 Ontario Building Code. If Grounded is not retained to carry out foundation
engineering field review during construction, then Grounded accepts no responsibility for the
performance or non-performance of the foundations, even if they are constructed in general
conformance with the engineering design advice contained in this report.

Strict procedures must be maintained during construction to maintain the integrity of the
subgrade to the extent possible. The design advice in this report is based on an assessment of
the subgrade support capabilities as indicated by the boreholes. These conditions may vary
across the site depending on the final design grades and therefore, the preparation of the
subgrade should be monitored by Grounded at the time of construction to confirm material
quality, and thickness.

A visual pre-construction survey of adjacent lands and buildings is recommended to be
completed prior to the start of any construction. This documents the baseline condition and can
prevent unwarranted damage claims. Any shoring system, regardless of the execution and
design, has the potential for movement. Small changes in stress or soil volume can cause
cracking in adjacent buildings.

File No. 25-121 Page 25



Geotechnical Engineering Report
70 Fountain Street East, Guelph, Ontario .
December 2,2025

5 Limitations and Restrictions

Grounded should be retained by the Owner to review the structural and geostructural
engineering, as well as dewatering drawings prior to issue or construction, to ensure that the
recommendations in this report have been appropriately implemented.

5.1 Investigation Procedures

The geotechnical engineering analysis and advice provided here are based in part on factual
data obtained from investigations at this site conducted by other consultants as described
above, as well as the factual borehole information observed and recorded by Grounded. This
previous consultant subsurface information is provided in a professional engineer’s signed and
sealed geotechnical report, and as such this borehole information is taken as factual for present
purposes.

The geotechnical engineering analysis and advice provided are also based on the factual
borehole information observed and recorded by Grounded. The investigation methodology and
engineering analysis methods used to carry out this scope of work are consistent with
Grounded’s standard of practice as well as other reasonable and prudent geotechnical
consultants, working under similar conditions and constraints (time, financial, and physical).

Borehole drilling services were provided to Grounded by a specialist professional contractor.
The drilling was observed and recorded by Grounded's field supervisor on a full-time basis.
Drilling was conducted using conventional drilling rigs equipped with hollow stem augers. Rock
coring was carried out with HQ size diamond bit core drilling barrels. As drilling proceeded,
groundwater observations were made in the boreholes. Based on examination of recovered
borehole samples, our field supervisor made a record of borehole and drilling observations. The
field samples were secured in air-tight clean jars and bags and taken to the Grounded soil
laboratory where they were each logged and reviewed by the geotechnical engineering team and
the senior reviewer.

The Split-Barrel Method technique (ASTM D1586) was used to obtain the soils samples. This
technique was modified for half-weight hammer testing (see Section 2) for the soils samples at
Borehole 401 due to site access constraints. The sampling was conducted at conventional
intervals and not continuously. As such, stratigraphic interpolation between samples is required
and stratigraphic boundary lines do not represent exact depths of geological change. They
should be taken as gradual transition zones between soil or rock types.

A carefully conducted, fully comprehensive investigation and sampling scope of work carried
out under the most stringent level of oversight may still fail to detect certain ground conditions.
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As such, users of this report must be aware of the risks inherent in using engineered field
investigations to observe and record subsurface conditions. As a necessary requirement of
working with discrete test locations, Grounded has assumed that the conditions between test
locations are the same as the test locations themselves, for the purposes of providing
geotechnical engineering advice.

It is not possible to design a field investigation with enough test locations that would provide
complete subsurface information, nor is it possible to provide geotechnical engineering advice
that completely identifies or quantifies every element that could affect construction, scheduling,
or tendering. Contractors undertaking work based on this report (in whole or in part) must make
their own determination of how they may be affected by the subsurface conditions, based on
their own analysis of the factual information provided and based on their own means and
methods. Contractors using this report must be aware of the risks implicit in using factual
information at discrete test locations to infer subsurface conditions across the site and are
directed to conduct their own investigations as needed.

5.2 Site and Scope Changes

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, disturbed soils, frost
protection, etc. must be considered with attention and care as they relate to potential site
alteration.

The geotechnical 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.

5.3 Report Use

The authorized users of this report are Fitzrovia Real Estate and their design team, 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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