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1.0 INTRODUCTION

Stantec Consulting Ltd. (Stantec) was retained by the Township of Uxbridge (the Client) to complete a 
preliminary geotechnical investigation to provide an overview of the subsurface conditions which supports 
structural design of the proposed work and potential geotechnical issues or concerns associated with the 
proposed work at 23 Brock Street West, Uxbridge, ON (the Site).  Stantec’s geotechnical investigation 
was carried out in conjunction with Stantec’s Environmental team’s investigation program of a Phase II 
Environmental Site Assessment (ESA).  

It has been assumed that the development will include only one level of underground parking; however, it 
is understood that based on the actual size of the building a second level of underground parking may be 
required. The development proponent will need to make their own assessment of the number of 
underground levels to comply with the Township’s zoning bylaws with respect to the amount of parking 
that is required. It is also understood that no design information was available at the time of the 
investigation and there is an existing buried culvert crossing the Site.  

Limitations associated with this report and its contents are provided in the statement of general conditions 
included in Appendix A. 

2.0 SITE DESCRIPTION 

2.1 SITE DESCRIPTION  

The approximate location of the site is shown on the Borehole Location Plan, Figure 1 in Appendix B. 
The approximate location of the existing culvert is shown on the conceptual staging drawing, U18 – 08. 
For the purposes of this report, the orientation of Brock Street West is taken as east-west, and the 
orientation of Toronto Street North and Main Street is taken as north-south.  

The Site is located on the north side of the Brock Street West between Main Street North and Toronto 
Street North. The Site has an irregular shape with an approximate area of 5,500 m2. It includes access 
from four driveways (two on Toronto Street North, one on Brock Street West, and one on Main Street 
North). Most of the Site area is currently being utilized as a parking lot with a retail unit on the southeast 
corner. On the east side of the Site, there is a residential unit with a backyard; on the southeast corner, 
there are multiple residential and commercial units facing Brock Street West; and on the southwest corner 
and west side, there are residential units facing Toronto Street North and Brock Street West.  

According to AECOM’s Hydrogeological Investigation (April 2018) for the culvert, two culverts with a span 
of approximately 11 m and a length of 190 m are buried underneath the Site in a twinned configuration. 
The culverts run north-south from the north end of the site to Centennial Avenue on the south side, 
dividing the site area into approximately two equal parts.  

It is understood that during the construction of the culverts, significant settlements occurred at the retail 
store and other buildings located to the south of the culverts. A shoring system, along with dewatering 
from outside the shoring system, was utilized during construction. 
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It is further understood that the Town is considering expanding the Site by purchasing and adding two 
adjacent properties, namely 24-12 Main Street North and 47 Brock Street West.   

3.0 GEOLOGY REFERENCES AND SOURCES OF 
INFORMATION 

3.1 OGS EARTH DATABASE

The Ontario Ministry of Northern Development and Mines (MNDM) has digitized geoscience data created 
from a variety of sources containing information about the physiography, surficial geology Paleozoic 
geology and geotechnical boreholes in the province of Ontario.  

3.2 MTO GEOCRES FOUNDATION LIBRARY 

The Ministry of Transportation of Ontario (MTO) Geocres Foundation Library is an online collection of 
reports obtained by the Ministry. The reports include information on borehole locations, groundwater 
conditions, and overburden & rock stratigraphy encountered during drilling for a variety of MTO projects 
(e.g., highways, interchanges, culverts, bridges, and similar). The reports include data interpretation and 
recommendations for use in design and construction.  

3.3 MECP WELL WATER RECORDS 

The Ministry of the Environment, Conservation and Parks (MECP) water well records (WWRs) database 
includes information on water well locations, groundwater conditions, and overburden & rock stratigraphy 
encountered during drilling. The MECP WWRs largely include domestic supply wells, municipal supply 
wells, and ground water monitoring wells. From a geotechnical perspective, the water well records are 
considered a low-quality dataset. However, the volume of information is extremely useful in 
understanding “general trends” in the subsurface conditions.  

4.0 REGIONAL GEOLOGICAL CONDITIONS 

4.1 OVERBURDEN 

The Physiography of Southern Ontario by Chapman and Putnam (1984) indicates that the study area is 
within the Peterborough Drumlin Field. The Surficial Geology of Southern Ontario mapping data 
(MRD128-Revised, 2003) describes the soils at the Site location as modern alluvial deposits consisting of 
clay, silt, sand, gravel with a possibility of containing organic remains. There is a zone of ice-contact 
stratified deposits containing sand and gravel with minor amount of silt, clay and till to the immediate east 
of the Site and a zone of coarse-textured glaciolacustrine deposits containing sand, gravel, minor silt and 
clay to the immediate west of the Site.  

The Quaternary Geology of Ontario Southern Sheet (Map 2556) indicates that the soils in the Site area 
consist of Pleistocene glaciolacustrine deposits consisting of sand, gravelly sand and gravel with 
nearshore and beach deposits.  
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The OGS Geotechnical Boreholes database did not indicate any boreholes within approximately 500 m of 
the Site location. 

A review of the MTO Geocres Foundation Library did not yield any reports within approximately 500 m of 
the Site location. 

A review of the MECP water well database identified three (3) well records with recorded stratigraphy in 
proximity of the Site. The depths of the wells were up to 10.7 m below ground surface. The well records 
generally indicate sand underlain by organic peat soils underlain by clay underlain by sand and gravel 
until the termination depth. Bedrock was not encountered in any of these wells.  

4.2 BEDROCK

The Paleozoic Geology of Southern Ontario mapping data (MRD219, 2007) indicates that the underlying 
bedrock at the Site consists mainly of the Georgian Bay formation generally consisting of shale, 
limestone, dolostone and siltstone.  

4.3 GROUNDWATER 

Groundwater level was measured at 20.7 m below ground surface in one (1) monitoring well. 

4.4 PREVIOUS INVESTIGATION 

A hydrogeological investigation for reconstruction of the Brock Street Culvert, dated April 16, 2018, was 
provided for information. The report included records of geotechnical investigation completed by V.A. 
Wood in February 2018 and Soil Engineers Ltd. in November 2012.  

4.4.1 Geotechnical Investigation by Soil Engineers Ltd. (November 2012) 

This geotechnical investigation included five (5) boreholes near the proposed culvert. The subsurface 
stratigraphy in the boreholes was as follows:  

 Topsoil; underlain by, 
 Peat; underlain by, 
 Loose to compact earth fill materials consisting of silty sand and silty clay; underlain by, 
 Stiff to very stiff silty clay till and very loose to very dense sandy silt till; underlain by,  
 Loose to compact silt to silty sand; underlain by,  
 Dense to very dense gravelly sand and silty sand till.  

The boreholes were terminated at depths ranging from 12.0 m to 20.0 m below ground surface. 
Groundwater level varied from 2.4 m to 5.5 m below the ground surface (Elevations 257.6 m to 263.1 m). 
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4.4.2 Geotechnical Investigation by V.A. Wood (February 2018) 

This geotechnical investigation included 11 boreholes with monitoring wells near the culvert. The 
subsurface stratigraphy in the boreholes was as follows:  

 Fill; underlain by, 
 Loose to compact silty sand/gravelly sand with organic inclusions; underlain by, 
 Loose to dense sandy silt/sandy silt till; underlain by, 
 Dense sand and gravel. 

The boreholes were terminated at depths ranging from 6.5 m to 9.6 m below ground surface. 
Groundwater levels varied from the surface to 3.1 m below the ground surface (Elevation of 261.4 m to 
264.6 m). 

5.0 METHOD OF INVESTIGATION  

5.1 FIELD INVESTIGATION  

Prior to commencing the field investigation, Stantec contacted Ontario One Call to confirm the location of 
public services and utilities and retained the services of a private utility locate company, Onsite Locates, 
to provide additional utility locate clearances at the intended borehole locations.  

Strata Drilling Group was retained for the borehole drilling. The borehole drilling was carried out between 
October 28, 2024, to November 4, 2024. Thirteen (13) boreholes identified as boreholes MW1 to MW10, 
MW12 and BH11, BH13 were advanced to depths of 6 m to 12 m below the ground surface using a 
Geoprobe 3230 DT drill rig equipped with 150 mm hollow-stem augers. Boreholes MW1, MW2, MW3, 
MW5, MW7, MW9 and BH13 were advanced for combined geotechnical and environmental purposes and 
others only for environmental purposes.  

Dynamic Cone Penetration Testing (DCPT) was carried out in borehole BH13 to refusal at a depth of 
approximately 12.0 m below grade. DCPT was also carried out in borehole MW7 to 12.8 m below grade 
and was terminated prior to refusal due to time constraints.   

The undrained shear strength of cohesive soils encountered in the boreholes was determined using an in-
situ shear vane in accordance with ASTM D2573 wherever applicable.   

Stantec field personnel recorded the conditions encountered in the boreholes.  

Soil samples were recovered using a 50 mm (outside diameter) split-barrel sampler by conducting 
Standard Penetration Tests (SPTs) in accordance with the procedures outlined in ASTM D1586. Soil 
samples were collected at regular intervals.  

All soil samples recovered from the boreholes were placed in moisture-proof bags. The soil samples were 
returned to Stantec’s geotechnical and construction materials testing laboratory and warehouse facility in 
Markham, ON. 
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The groundwater conditions were recorded in the open boreholes on completion of the drilling process. 
Six (6) groundwater monitoring wells were installed in boreholes MW1, MW2, MW3, MW5, MW7 and 
MW9.  

The boreholes were backfilled with bentonite meeting the requirements of the MECP Regulation 903.  

5.2 SURVEYING 

A topographic survey was completed by the Stantec Geomatics Team, and the borehole and monitoring 
well locations and respective ground surface elevations were also surveyed by the Stantec Geomatics 
Team. The coordinates and respective ground surface elevations of boreholes and monitoring wells are 
provided in Table 5.1 below. The termination depth and elevation of each of the boreholes are also 
provided in the table for reference. 

Table 5.1: Borehole Locations Summary 

Borehole 
No. 

UTM Coordinates  
(NAD83 - Zone 17)

Ground 
Surface 

Elevation (m) 

Termination 
Depth 

(m) 

Termination 
Elevation (m) 

Northing Easting 

MW1 4885791 650264 267.0 9.7 257.3 

MW2 4885766 650282 265.2 12.2 253.0 

MW3 4885753 650265 266.3 10.7 255.6 

MW5 4885740 650281 265.9 9.7 256.2 

MW7 4885719 650320 265.9 9.0 256.9 

MW9 4885761 650309 264.8 11.6 253.2 

BH13 4885817 650375 266.4 9.0 257.4 

The borehole coordinates are also shown on the borehole records in Appendix C for reference. 

5.3 LABORATORY TESTING  

Soil samples obtained from the boreholes were subjected to visual and tactile examination on return to 
the Stantec’s geotechnical and construction materials testing laboratory. 

The laboratory testing program consisted of the following: 

 Gradation Analysis    6 samples 
 Atterberg Limits    4 samples 
 Moisture Content    83 samples 

Results of the tests are indicated on the Borehole Records in Appendix C and are illustrated on the 
figures in Appendix D. 

Samples remaining after testing were placed in storage and will be retained for a period of three months 
after the date of issue of the final report for this project. After the storage period, the samples will be 
discarded. 
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6.0 RESULTS OF INVESTIGATION

6.1 FRAME OF REFERENCE 

6.1.1 Overburden  

The soils encountered in the boreholes and reported herein have been classified in accordance with the 
Unified Soil Classification System as defined in ASTM D2487 and D2488 with reference to clay soils and 
include a “Low to Medium” category with respect to plasticity. 

It should be noted that the internal diameter (I.D.) of the SPT sampler is 38 mm and hence the grain size 
test results and soil classifications may not reflect the entire gravel size fraction which extends to 75 mm 
diameter. The presence of cobbles (particles from 75 mm to 200 mm) and boulders (particles > 200 mm) 
where inferred to be present are described separately from the gravel content. 

6.2 OVERVIEW  

In general, the stratigraphy encountered in the boreholes consisted of: 

 Ground surface cover consisting of asphalt/topsoil; underlain by, 
 Cohesionless fill consisting of sand and gravel to silty sand with gravel; underlain by, 
 Cohesive fill consisting of silty clay with sand in borehole BH13; underlain by, 
 Peat in boreholes BH13 and MW1; underlain by,  
 Very soft to hard silty clay to clay with sand to clay in all boreholes except borehole BH13; underlain 

by, 
 Very loose to very dense, sandy silt to silty sand. 

Groundwater level in the open borehole was measured at a depth of 4.3 m below grade (corresponding 
elevation of 262.1 m).  

The subsurface conditions observed in the boreholes are presented in detail on the Borehole Records 
provided in Appendix C. An explanation of the symbols and terms used to describe the Borehole 
Records is also provided in Appendix C.  

6.3 OVERBURDEN  

6.3.1 Ground Surface Cover  

Asphalt was present at the ground surface at the locations of boreholes MW1, MW2, MW7, MW9 and 
BH13. The thickness of asphalt varied from 50 mm to 100 mm.  

Topsoil was present at the ground surface at the locations of boreholes MW3 and MW5. The thickness of 
topsoil was 150 mm.  
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6.3.2 Cohesionless/Less-Cohesive Fill 

A layer of brown to black-colored cohesionless/less-cohesive fill consisting of sand and gravel to silty 
sand with gravel was encountered underlying the ground surface cover. Trace to some gravel, occasional 
cobbles, trace to some clay was noted in some samples obtained from this layer. Additionally, trace 
organics, rootlets and wood fragments were observed in some samples from boreholes MW5 and MW9.   

This layer extended to depths of 0.7 m to 6.0 m below grade (Elevations 264.8 m to 258.8 m). 

The N-value obtained from the SPTs advanced in the cohesionless fill ranged from 0 to 22 blows/0.3 m, 
indicating a very loose to compact state of compactness with the exclusion of two N-values of  54 and 69 
recorded within the sand and gravel underlying the asphalt.  

Based on visual and tactile examination of the samples, this layer was characterized as moist. The results 
of the moisture content tests conducted on the samples of this cohesionless fill layer ranged from 
approximately 2% to 26%, averaging 14%, with the exclusion of a moisture content of 83% for a sample 
in borehole MW9 which contained organic matter.  

A grain size distribution test was completed on one (1) sample of the soil. The results of the test are 
shown in Table 6.1 below. 

Table 6.1: Grain Size Distribution – Cohesionless/Less-Cohesive Fill 

Borehole Sample 
Depth 

(m) 
Description 

Gravel 
(%)

Sand 
(%) 

Silt 
(%) 

Clay 
(%)

MW7 SS5 3.4 Silty Sand  2 88 8 2 

The grain size distribution test results are shown on the borehole records in Appendix C and are 
illustrated on Figure D2 in Appendix D. 

In accordance with the Unified Soil Classification System, the sample tested can be classified as Silty 
Sand (SM).  

6.3.3 Cohesive Fill 

A layer of brown to black-colored cohesive fill consisting of silty clay with sand was encountered 
underlying the cohesionless/less-cohesive fill in boreholes MW2 and BH13. Trace gravel was noted in 
some samples obtained from this layer. 

This layer extended to a depth of 3.2 m below grade (elevation of 262.7 m) in borehole BH13 and 6.7 m 
below grade (elevation of 258.4 m) in borehole MW2.  

The N-values obtained from the SPTs advanced in this stratum ranged from 0 to 10, indicating a very soft 
to stiff consistency.  

Based on visual and tactile examination of the samples, the soil was assessed as moist. The results of 
the moisture content tests conducted on the samples of this layer ranged from approximately 7% to 25%, 
averaging 17%. 

A grain size distribution test was completed on one (1) sample of the soil. The results of the test are 
shown in Table 6.2 below. 
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Table 6.2: Grain Size Distribution – Silty Clay Fill 

Borehole Sample 
Depth

(m) 
Description 

Gravel
(%)

Sand
(%) 

Silt
(%) 

Clay
(%)

MW2 SS4 2.6 Silty Clay with Sand (CL-ML) 5 23 61 11 

The grain size distribution test results are shown on the borehole records in Appendix C and are 
illustrated on Figure D1 in Appendix D. 

An Atterberg Limits test was conducted on the sample referenced above. The test results are 
summarized in Table 6.3 below. 

Table 6.3: Atterberg Limits Test – Silty Clay Fill 

Borehole Sample 
Depth 

(m)
Description 

Moisture 
Content 

(%) 

Liquid 
Limit 

Plastic 
Limit 

Plasticity 
Index 

MW2 SS4 2.6 Silty Clay with Sand (CL-ML) 20 26 20 6

The results of the Atterberg Limits test are shown on the borehole records in Appendix C and are 
illustrated on Figure D3 in Appendix D. 

In accordance with the Unified Soil Classification System, the samples tested can be classified as Silty 
Clay with Sand (CL-ML).  

6.3.4 Peat 

A layer of peat was encountered underlying the cohesionless/less-cohesive fill in borehole MW1 and 
underlying the cohesive fill in borehole BH13.  

The thickness of this layer was 0.9 m in borehole MW1 and 1.1 m in borehole BH13 and it extended to 
depths of 3.1 m (elevation of 263.9 m) below grade in borehole MW1 and 4.8 m (elevation of 261.6 m) 
below grade in borehole BH13.  

The N-values obtained from the SPTs advanced in this stratum ranged from 2 to 5 indicating a soft to firm 
consistency.  

Based on visual and tactile examination of the samples, the soil was assessed as moist. The results of 
the moisture content tests conducted on the samples of this layer were approximately 23% and 61%.  

6.3.5 Silt to Clay with Sand to Clay 

A stratum of native, grey-colored Silt to Clay with Sand to Clay was encountered underlying the fill 
materials in all boreholes except borehole BH13. Trace to some sand and trace gravel were noted in the 
samples obtained from this layer. A layer of silt was encountered underlying the fill materials in borehole 
MW3 overlaying the clay soil. Trace sand was noted in the samples obtained from this layer.  

This stratum extended to depths of 8.2 m to 10.2 m (elevations 256.1 m to 257.9 m) in boreholes MW1, 
MW2, MW3, MW5 and MW9. Borehole MW7 was terminated in this layer at approximately 9.0 m below 
grade (elevation 256.9 m).  
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The N-values obtained from the SPTs advanced in this stratum ranged from 0 to 13 blows/0.3 m 
indicating a very soft to stiff consistency.   

Field Vane Shear tests were conducted within this layer in borehole MW1 at a depth of 5.6 m below grade 
and in borehole MW7 at a depth of 7.2 m below grade. The tests yielded undrained shear strength (Su) 
values of approximately 60 kPa and 95 kPa, respectively, indicating stiff soil conditions. Sensitivity values 
of 2.5 and 1.7 were also recorded, reflecting low sensitivity.  

Based on visual and tactile examination of the samples, the soil was assessed as moist to wet. The 
results of the moisture content tests conducted on samples of this layer ranged from approximately 14% 
to 32%, averaging 22%. 

A grain size distribution test was completed on three (3) samples of this stratum. The results of the test 
are shown in Table 6.4 below. 

Table 6.4: Grain Size Distribution – Silty to Clay with Sand to Clay 

Borehole Sample 
Depth 

(m) 
Description 

Gravel 
(%)

Sand 
(%) 

Silt 
(%) 

Clay 
(%)

MW1 SS5 3.4 Clay (CL) 0 7 45 48 

MW3 SS7 4.9 Silt (ML) 0 8 76 16 

MW5 SS9 6.4 Clay with Sand (CL) 0 28 40 32 

The grain size distribution test results are shown on the borehole records in Appendix C and are 
illustrated on Figures D1 and D2 in Appendix D. 

Atterberg Limits tests were also conducted on the samples referenced above. The test results are 
summarized in Table 6.5 below. 

Table 6.5: Atterberg Limits Test – Silt to Clay with Sand to Clay 

Borehole Sample 
Depth 

(m) 
Description 

Moisture 
Content 

(%) 

Liquid 
Limit 

Plastic 
Limit 

Plasticity 
Index 

MW1 SS5 3.4 Clay (CL) 27 32 16 16

MW3 SS7 4.9 Silt (ML) 21 20 17 3

MW5 SS9 6.4 Clay with Sand (CL) 22 21 11 10 

The results of the Atterberg Limits tests are shown on the borehole records in Appendix C and are 
illustrated on Figure D3 in Appendix D. 

In accordance with the Unified Soil Classification System, the samples tested can be classified as Silty 
Clay (CL), Silt (ML), and Clay with Sand (CL).  

6.3.6 Sandy Silt to Silty Sand with Gravel 

A stratum of native, brown to grey-colored Sandy silt to Silty Sand with Gravel was encountered 
underlying the soils described in the preceding sections in all boreholes except borehole MW7. Trace to 
some gravel, trace clay and rock fragments were noted in the samples obtained from this layer.  

All the boreholes except borehole MW7 were terminated in this soil at approximately 9.7 m to 12.2 m 
below grade (elevations of 253.0 m to 257.4 m).  
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The N-values obtained from the SPTs advanced in this stratum ranged from 1 to refusal (more than 50 
blows/0.3 m), indicating a very loose to very dense state of compactness.  

Based on visual and tactile examination of the samples, the soil was assessed as moist to wet. The 
results of the moisture content tests conducted on the samples of this layer ranged from approximately 
7% to 22%, averaging 15%. 

A grain size distribution test was completed on one (1) sample of this stratum. The results of the tests are 
shown in Table 6.6 below. 

Table 6.6: Grain Size Distribution – Sandy Silt to Silty Sand with Gravel 

Borehole Sample 
Depth 

(m) 
Description 

Gravel 
(%)

Sand 
(%) 

Silt 
(%) 

Clay 
(%)

MW2 SS13 11.0 Silty Sand with Gravel (SM) 30 49 17 4 

The grain size distribution test results are shown on the borehole records in Appendix C and are 
illustrated on Figure D1 in Appendix D. 

In accordance with the Unified Soil Classification System, the sample tested can be classified as Silty 
Sand with Gravel (SM).  

6.4 GROUNDWATER 

The groundwater level in the open borehole BH13 was measured at a depth of 4.3 m below grade 
(Elevation of 262.1 m).  

Six (6) monitoring wells were installed in boreholes MW1, MW2, MW3, MW5 and MW7 with the top of the 
screens at depths varying from 1.6 m to 3.1 m below grade. A summary of the recorded groundwater 
levels is shown below in Table 6.7.   

Table 6.7: Groundwater Level Measurements 

Borehole Date of Monitoring 
Groundwater Level below 

Grade (m)
Groundwater Level Elevation 

(m) 

MW1 November 5, 2024 2.9 264.1

MW2 November 5, 2024 1.4 263.8 

MW3 November 5, 2024 2.2 264.1 

MW5 November 5, 2024 2.2 263.7 

MW7 November 5, 2024 2.1 263.8 

MW9 November 5, 2024 2.0 262.8 

Groundwater level is subject to fluctuations due to seasonal changes and precipitation events. The water 
levels should be expected to be higher during the spring season or during and following periods of heavy 
precipitation or snow melt. 
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6.5 CHEMICAL TESTING 

Two (2) representative samples from the soils at the site were tested for pH, water-soluble sulphate and 
chloride concentrations, and resistivity.  The analysis results are provided in the following table, and can 
be found in Appendix D . 

Table 6.8:  Results of Chemical Analysis 

Borehole No Sample No. 
Depth 

(m)
pH 

Chloride 
(µg/g) 

Sulphate
(µg/g) 

Resistivity 
(Ohm-cm)

MW2 SS4 2.6 7.52 197 53 16.5 

BH13 SS3 1.5 7.62 297 39 14.8 

7.0 DISCUSSION AND RECOMMENDATIONS 

7.1 SUBSURFACE AND GROUNDWATER CONDITIONS SUMMARY 

The following bullets provide a general description and overview of the conditions encountered in the 
geotechnical investigation as previously summarized: 

 Ground surface cover consisting of asphalt/topsoil; underlain by, 
 Cohesionless fill consisting of sand and gravel to silty sand with gravel; underlain by, 
 Cohesive fill consisting of silty clay with sand in borehole BH13; underlain by, 
 Peat in boreholes BH13 and MW1; underlain by,  
 Very soft to hard silty clay to clay with sand to clay in all boreholes except borehole BH13; underlain 

by, 
 Very loose to very dense, sandy silt to silty sand. 

 
Bedrock was not encountered within the depths explored at the referenced borehole locations (maximum 
drill depth of 12.2 m below existing grade). 
 
The groundwater level was recorded in the monitoring wells installed at the Site at depths ranging from 
1.4 m to 2.9 m below grade (Elevations 262.8 to 264.1 m) on November 5, 2024.  

7.2 GEOTECHNICAL CONSIDERATIONS AND CONSTRAINTS 

The following general considerations and constraints are provided with respect to observations made 
during the investigation, the subsurface conditions encountered, results of laboratory testing, and the 
intended scope of construction: 

 It is anticipated that the existing structures and associated infrastructure will be demolished and/or 
decommissioned as a component of the proposed re-development of the Site. Any excavations 
resulting from the demolition and decommissioning process should be backfilled with approved, 
compacted engineered fill materials. 
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The proposed building must not be placed over the existing concrete culverts to ensure the culverts
remains accessible for future maintenance. 

 Given the site is already developed, significant regrading is not anticipated. However, any grade raise 
or additional loading near the existing culverts should not be permitted to prevent settlement of the 
culverts. 

 The groundwater level in the monitoring wells was measured at depths of 1.4 m to 2.9 m below 
grade. In this respect, groundwater should be anticipated to be encountered during construction of 
the underground level. Dewatering in advance of excavation may be required to allow excavations 
within the silty sand fill materials.  

 Due to the presence of compressible layers of very soft or loose fill materials, peat, and native soils, 
as well as the relatively shallow groundwater level, a watertight shoring system (e.g., secant caisson 
walls) should be implemented for construction of the underground level. Additionally, dewatering 
should be conducted within the shored excavation to prevent ground subsidence beyond the 
excavation and settlement of nearby buildings.  

 Fill materials were encountered in all boreholes, extending to depths of 2.2 m to 6.7 m below grade. 
These materials were heterogeneous, ranging from very soft or very loose to very dense, and 
contained trace organic inclusions. In two boreholes, the fill was underlain by a layer of peat 
extending to depths of 3.1 m and 4.8 m below grade. Native soils, consisting of very soft to firm silty 
clay to clay with sand and very loose sandy silt, were found beneath the fill and peat, extending to 
depths of 7 m to 10.2 m (borehole termination depth). Given these subsurface conditions, the use of 
shallow foundations and slab-on-grade floor slabs is not suitable for the proposed eight-storey 
building.  

 The proposed building can be supported on deep foundations, such as steel pipe piles, extending into 
the underlying very dense gravelly sand, silty sand, or sandy silt soils encountered at depths of 
approximately 10.7 m to 12.0 m, as identified in both the current and historical boreholes referenced 
in Section 3.4. Additionally, a structural slab is recommended for the underground level floor slab.  

 Alternatively, the proposed building can be supported on a raft foundation provided that a ground 
improvement program utilizing rigid inclusions is implemented. 

 A permanent perimeter and floor subdrain system should not be installed. The subdrain systems 
could cause groundwater drawdown and potential settlement of nearby buildings and infrastructure. 
Alternatively, the underground level floor slab should be designed and constructed to withstand 
hydrostatic uplift forces and ensure watertightness.  

 A layer of peat was encountered in boreholes MW1 and BH13, extending to depths of 2.2 m to 4.8 m 
below grade, as well as in the historical boreholes referenced in Section 3.4. The peat should either 
be removed from the Site, or a passive ventilation system must be installed to mitigate against the 
potential risk of the accumulation of methane gas.  

 Further geotechnical investigation will be required during the detailed design phase of the project to 
confirm the suitability of the current preliminary recommendations.  

Additional geotechnical comments, discussion, and recommendations are provided in the following 
sections with respect to the design and construction of the planned scope of the project. 
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7.3 SITE PREPARATION 

7.3.1 Demolition and Decommissioning 

It is anticipated that the demolition and decommissioning components of the proposed re-development 
will include removal of the existing building including its foundations and floor slab, asphalt pavement, 
landscaping, concrete curbs, and sidewalks. All these materials should be removed to an approved off-
site location. 

It is also anticipated that decommissioning and removal/relocation of some buried services may also be 
required. 

Localized excavations created through the demolition and decommissioning process should be backfilled 
with approved, compacted engineered fill. Material for this purpose can consist of approved portions of 
the existing fill materials or imported material meeting the requirements of OPSS Granular B (Type I or II). 

Subsequent to inspection and approval by experienced geotechnical personnel of the base of all sub-
excavations, approved backfill should be placed in 200 mm thick loose lifts. Each lift should be uniformly 
compacted to achieve a minimum of 98% of the material’s Standard Proctor Maximum Dry Density 
(SPMDD). 

7.4 FOUNDATIONS 

7.4.1 Overview  
It is understood that an eight-storey building with one level underground is being considered for the Site.  

Deep foundations, such as pipe piles driven to refusal or drilled concrete piles (caissons), can be used to 
support the proposed building structure. These should be founded into the underlying very dense gravelly 
sand, silty sand, or sandy silt soils encountered at depths of approximately 10.7 m to 12.0 m. Further 
geotechnical investigation will be required to confirm the conditions and extent of the very dense soils for 
bearing the deep foundations. A structural slab supported on the deep foundations will be required for the 
underground level floor slab. 

Alternatively, ground improvement using rigid inclusions may be considered to support a raft foundation. 
The rigid inclusions can consist of Concrete Modulus Columns (CMCs) or similarly Geopier Concrete 
Columns (GCCs), extending to or near the underlying dense to very dense soils. The ground 
improvement should be designed and constructed by a specialty contractor. 

7.4.2 Driven Piles 

Various pile types and sizes may be considered for the Site. Selection of pile type and size should 
consider design loads, soil resistance, material availability, and local experience. It is noted that pile 
driving will cause vibration that may impact nearby existing structures.  

The piles should be driven to refusal into the very dense soils encountered at depths ranging from 10.7 m 
to 12.0 m below grade in some of the boreholes. Based on this, the pile founding depths are estimated to 
be 12 m below the existing grade or deeper. Further investigation will be required to confirm the 
conditions and extent of the very dense soils.  
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For preliminary design consideration, Table 6.1 provides values for factored geotechnical resistance at 
Ultimate Limit States (ULS) and geotechnical reaction at Serviceability Limit States (SLS) for a few pipe 
pile sizes.  

Dynamic pile analysis (PDA) testing should be carried out to confirm the capacities.   

Table 7.1: Axial Geotechnical Resistance of Pipe Piles 
Pipe Pile Diameter (mm) Wall Thickness 

(mm)
Factored Geotechnical 
Resistance at ULS (kN)

Geotechnical Reaction 
at SLS (kN) 

219.1 8.2 475 400

273.1 12.7 925 775 

323.9 12.7 1100 900 

The above ULS values include a geotechnical resistance of 0.4. The SLS values have been estimated for 
a total settlement of up to 25 mm.  

A minimum center to center spacing of 3 times pile diameter will be required. 

7.4.3 Caissons 

Casson foundations can be used to support the proposed structure. For this purpose, the caisson should 
be founded in the underlying very dense sandy silt to silty sand with gravel soils at a minimum depth of 
13.0 m below the existing grade.  

For preliminary design purposes a factored geotechnical resistance of 1600 kPa at ULS and a 
geotechnical reaction of 1200 kPa at SLS can be considered.  

The above ULS value includes a geotechnical resistance of 0.4. The SLS value has been estimated for a 
total settlement of 25 mm (typical differential settlement of 19 mm would apply).  

Caissons should have a minimum diameter of 760 mm. The recommended minimum centre-to-centre 
spacing between the caissons should be at least three times the diameter.  

Given the presence of the loose/soft fill/soils and groundwater table, the use of temporary liners will be 
required to facilitate installation of the caissons, and to prevent caving or infiltration of groundwater into 
the open holes. Subject to the groundwater conditions encountered, the use of compensating drilling mud 
may also be required to facilitate the installation of the caissons. 

The caisson rig will require stable ground for operation, as the base of the underground level will consist 
of very loose silty sand fill or soft clay soils. Therefore, a temporary granular working platform will be 
required.  

7.4.4 Structural Slab 

The structural slab must be securely tied and sealed to the pile caps and the building's perimeter 
permanent wall to ensure watertightness. They must be designed to support the floor load and resist uplift 
forces caused by the hydrostatic pressure of the groundwater. 

The use of a permanent perimeter and floor subdrain system may lead to groundwater drawdown and 
potential ground subsidence impacting nearby structures; therefore, it is not recommended. As noted, the 
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structural slab and buried portions of the structure should be designed and constructed to be watertight 
and resistant hydrostatic uplift pressure. 

7.5 EXCAVATIONS 

The use of a watertight temporary shoring is anticipated to be required to facilitate the construction of the 
underground floor level and mitigate against groundwater drawdown and subsidence beyond the limits of 
the excavation. However, for reference the following comments are provided for unsupported 
excavations. 

Temporary excavations must be carried out in accordance with the latest edition of the Occupational 
Health and Safety Act (OHSA) & Regulations. 

The existing fill materials above groundwater level should be classified as Type 3 soils. The maximum 
excavation side slope for a Type 3 soil is 1:1 (Horizontal: Vertical) from the base of the excavation in 
accordance with the OHSA regulation. 

The very loose fill materials, peat, and native soft to stiff silt, silty clay, clay, and clay with sand soils below 
the groundwater level should be classified as Type 4 soils. The maximum excavation side slope for a 
Type 4 soil is 3:1 (Horizontal: Vertical) from the base of the excavation in accordance with the OHSA 
regulation. 

Excavation side slopes should be protected from exposure to precipitation and associated ground surface 
runoff and should be inspected regularly for signs of instability. If localized instability is noted during 
excavation or if wet conditions are encountered, the side slopes should be flattened as required to 
maintain safe working conditions. 

If space is restricted such that the side slopes cannot be safely cut back in accordance with the OHSA 
Regulation, or sloughing and cave-in are encountered in the excavations, the slopes should be flattened 
to achieve a stable configuration, or temporary shoring must be provided. To prevent overstressing of the 
shoring structure, the excavated spoil should be placed away from the edge of the excavation at least at a 
distance equal to the depth of the excavation. 

The groundwater level was recorded in the monitoring wells at depths ranging from 1.4 m to 2.9 m below 
grade on November 5, 2024. The potential presence of perched water within the fill materials should be 
anticipated. Based on the subsurface conditions at the Site (i.e., silty sand fill overlying peat, followed by 
silt, clay, and clay with sand), the seepage and infiltration rate into excavations up to approximately 4.0 m 
below grade (for the construction of one underground level) is expected to range from moderate to high. It 
is recommended that a hydrogeological assessment be conducted to evaluate the seepage rate and 
determine whether the use of sumps and floating pumps will be sufficient. The use of a watertight shoring 
system will reduce the rate. 

The above comments are provided for reference. The Contractor is solely responsible for the design and 
implementation of any required dewatering, including requirements for withdrawal, handling, treatment, 
and discharge. 

Dewatering may be required if deeper and larger excavations are required for the proposed construction. 
Consistent with the current MECP regulations, an Environmental Activity and Sector Registry (EASR) is 
required for dewatering over 50,000 L/day and a Permit to Take Water (PTTW) is required for dewatering 
in excess of 400,000 L/day.  
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7.6 SHORING 

It is anticipated that temporary construction shoring will be required to facilitate construction of the 
proposed scope of development. Excavation adjacent to and in proximity to the existing culverts, private 
roads, buildings, and underground services would require particular care and attention.  

The temporary shoring system should be designed in accordance with the methods described in the 
Canadian Foundation Engineering Manual, 2023 Edition (CFEM).  

The design of the shoring system should be carried out by a professional engineer specialized in shoring 
design. 

The selection and design of the shoring system must, in part, consider whether deflection of the 
supported soils is permitted (i.e. whether structures or infrastructure sensitive to deformation are present 
within the zone of influence of the planned excavation), whether penetration below the prevailing 
groundwater table or groundwater infiltration is an issue, and related structural and serviceability 
requirements, in addition to economic considerations.  

It is recommended that the shoring system be watertight (e.g. secant caisson walls) to reduce the 
seepage rate and mitigate the potential for settlement beyond the Site.  

The soil unit weight and lateral earth pressure design parameters provided in Table 7.2 can be used for 
design of temporary shoring. It is recommended that effective parameters be used in the lateral load 
calculation as a more conservative approach than the use of undrained parameters. 

Table 7.2: Lateral Earth Pressure Parameters 

Parameters Existing Fill  Peat  
Clay to 

Clay with 
Sand 

Sandy Silt 
to Silty 

Sand with 
Gravel 

Soil Unit Weight (kN/m3) 20 18 20 21 

Effective Angle of Internal Friction (degrees) 28 24 26 32 

Undrained Shear Strength, Su, (kPa) N/A N/A 25 N/A 

Coefficient of Active Earth Pressure, ka 0.36 0.42 0.39 0.31 

Coefficient of Passive Earth Pressure, kp 2.77 N/A 2.56 3.25 

Coefficient of Earth Pressure at Rest, ko 0.53 0.59 0.56 0.47 

The coefficient of at rest earth pressure varies with depth and construction methods and should be 
evaluated with guidance from experienced geotechnical personnel once the design is finalized. 

The groundwater can be taken as 1.4 m below grade consistent with the shallowest level recorded in the 
monitoring wells installed at the Site.   

The design of the shoring system should consider any surcharges or loads from machinery, road 
embankments or stockpiled materials that may be present within the zone of influence of the 
shoring/excavations. 
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7.7 CONSTRAINTS DUE TO NATURAL ENVIRONMENT 

7.7.1 Frost Consideration 

The Ontario Building Code and the guidelines in the Canadian Foundation Engineering Manual require 
any exterior foundations and foundations in unheated areas exposed to freezing temperatures be 
provided with adequate protection against frost. Based on OPSD 3090.101, Foundation Frost Depths for 
Southern Ontario, the depth of frost penetration for the Site area is approximately 1.5 m. Foundations and 
pile-caps should therefore be protected from frost action by a minimum soil cover of 1.5 m or be provided 
with equivalent protection using manufactured insulation. 

Where adequate earth cover for frost protection cannot be provided, the use of rigid insulation can be 
considered. As a general guideline, 25 mm of rigid insulation may be assumed to provide approximately 
300 mm of equivalent soil cover. 

7.7.2 Seismic Conditions 

The seismic site class determination is based on the soil conditions in the upper 30 m of the stratigraphy 
as encountered in the boreholes for the geotechnical investigation. The investigation depth was up to 
12.8 m deep and terminated in the compact to very dense sandy silt to silty sand with gravel soils. For the 
purposes of this report, the harmonic weighted average N-value method has been used to assess the 
Seismic Site Classification for this project location, consistent with the second of three methods stated in 
the National Building Code (2020). 

Based on the stratigraphy and observed N-values in the boreholes, as well as the assumption that soil 
stiffness remains the same with depth, a Seismic Site Class “E” can be used, in accordance with Ontario 
Building Code (2012).  

To confirm or potentially improve the seismic site classification to 'D,' it is recommended to conduct a 
geophysical survey (e.g., MASW or downhole seismic survey) to measure the average shear wave 
velocity within 30 m below the founding depth.  
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8.0 CLOSURE

Use of this report is subject to the Statement of General Conditions provided in Appendix A. It is the 
responsibility of Township of Uxbridge  who is identified as “the Client” within the Statement of General 
Conditions, and its agents to review the conditions and to notify Stantec Consulting Ltd. should any of 
these not be satisfied. The Statement of General Conditions addresses the following: 

 Use of the report; 
 Basis of the report; 
 Standard of care; 
 Interpretation of site conditions; 
 Varying or unexpected site conditions; and, 
 Planning, design, or construction. 

Respectfully Submitted, 

STANTEC CONSULTING LTD. 
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A.1 STATEMENT OF GENERAL CONDITIONS 



 

STATEMENT OF GENERAL CONDITIONS

USE OF THIS REPORT: This professional work product (“hereinafter referred to as the Report”) has been 
prepared for the sole benefit of the Client in accordance with Stantec’s contract with the Client.  While the 
Report may be provided by the Client to applicable authorities having jurisdiction and to other third parties in 
connection with the project, Stantec disclaims any legal duty based upon warranty, reliance, or any other 
theory to any third party, and will not be liable to such third party for any damages or losses of any kind that 
may result.  
 
BASIS OF THIS REPORT: This Report relates solely to the site-specific project for which Stantec was 
retained and the stated purpose for which the Report was prepared. The information, opinions, conclusions 
and/or recommendations made in this Report are in accordance with Stantec’s present understanding of the 
site-specific project as described by the Client. The applicability of these is restricted to the site conditions 
encountered at the time the scope of work was conducted and do not take into account any subsequent 
changes. If the proposed site-specific project differs or is modified from what is described in this Report or if 
the site conditions are altered, this Report is no longer valid unless Stantec is requested by the Client to 
review and revise the Report to reflect the differing or modified project specifics and/or the altered site 
conditions. This Report is not to be used or relied on for any variation or extension of the project, or for any 
other project or purpose or site, and any unauthorized use or reliance is at the recipient’s own risk. 
 
STANDARD OF CARE: Preparation of this Report, and all associated work, was carried out in accordance 
with the normally accepted standard of care in the state or province of execution for the specific professional 
service provided to the Client. No other warranty is made. 
 
PROVIDED INFORMATION: Stantec has assumed all information received from the Client and third parties 
in the preparation of this Report to be correct. While Stantec has exercised a customary level of judgment or 
due diligence in the use of such information, Stantec assumes no responsibility for the consequences of any 
error or omission contained therein. 
 
INTERPRETATION OF SITE CONDITIONS: Soil, rock, or other material descriptions, and statements 
regarding their condition, made in this Report are based on site conditions encountered by Stantec at the 
time of the scope of work and at the specific testing and/or sampling locations. Classifications and 
statements of condition have been made in accordance with normally accepted practices which are 
judgmental in nature; no specific description should be considered exact, but rather reflective of the 
anticipated material behaviour. Extrapolation of in-situ conditions can only be made to some limited extent 
beyond the sampling or test points. The extent depends on variability of the soil, rock and groundwater 
conditions as influenced by geological processes, construction activity, and site use. 

VARYING OR UNEXPECTED CONDITIONS: Should any site or subsurface conditions be encountered that 
are different from those described in this Report or encountered at the test and/or sample locations, Stantec 
must be notified immediately to assess if the varying or unexpected conditions are substantial and if 
reassessments of the Report conclusions or recommendations are required. Stantec will not be responsible 
to any party for damages incurred as a result of failing to notify Stantec that differing site or subsurface 
conditions are present upon becoming aware of such conditions. 
 
PLANNING, DESIGN, OR CONSTRUCTION: Development or design plans and specifications should be 
reviewed by Stantec geotechnical engineers, sufficiently ahead of initiating the next project stage (e.g., 
property acquisition, tender, construction, etc.), to confirm that this Report completely addresses the 
elaborated project specifics and that the contents of this Report have been properly interpreted. Specialty 
quality assurance services (e.g., field observations and testing) during construction are a necessary part of 
the evaluation of subsurface conditions and site work. Site work relating to the recommendations included in 
this Report should only be carried out in the presence of a qualified geotechnical engineer; Stantec cannot 
be responsible for site work carried out without being present. 
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C.1 SYMBOLS AND TERMS USED ON BOREHOLE RECORDS 

C.2 BOREHOLE LOGS
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APPENDIX D  

D.1 FIGURE D1 – GRADATION TEST RESULTS – BOREHOLES MW1 AND 
MW2 

D.2 FIGURE D2 – GRADATION TEST RESULTS – BOREHOLES MW3, MW5 
AND MW7 

D.3 FIGURE D3 – ATTERBERG LIMITS TEST RESULTS 

D.4 CORROSIVITY TEST RESULTS 
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