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1 INTRODUCTION 
WSP Canada Inc. (WSP) was retained by the City of Hamilton to undertake a Phase II Environmental Site Assessment 
(ESA) for the Future HSR Maintenance Storage Facility (MSF) that will be located on multiple properties in the City 
of Hamilton. The properties that comprise the HSR Facility include: 2 Hillyard Street, 10 Hillyard Street, 80 Brant 
Street, and 330 Wentworth Street North. In May 2017, WSP completed a Phase II ESA and soils profile report for the 
330 Wentworth Street North and 80 Brant Street on which the majority of the MSF development will cover. In 
November 2017, WSP completed a Phase II ESA and soils profile report for the 2 Hillyard Street property.  

After these investigations were completed, further investigations were required at 35 Brant Street and 10 Hillyard 
Street. Based on the 2017 investigations, additional boreholes were recommended for the 80 Brant Street and 330 
Wentworth Street North properties. 

Factual soil profile data and recommendations for the 35 Brant Street/10 Hillyard Street properties are provided in 
this report based on the information collected as part of the ESA. Supplemental soil information will also be provided 
for the additional boreholes drilled at the 80 Brant Street and 330 Wentworth Street North properties. This report 
combines all of the soil data collected from previous investigations on the property to provide one comprehensive 
report to get soils profile data and recommendations for the entire MSF development.  

The site is situated within the former Sherman Inlet and after the inlet was backfilled, the land has been under industrial 
use since the early 1900s. The proposed development comprises of a 275,000 square foot single storey structure and 
associated driveways/parking areas. 

The purpose of this soils profile and data collection report is to determine the subsurface conditions at the borehole 
locations and based on the borehole results, to make engineering recommendations for the following: 

1 Foundations 

2 Floor slabs and permanent drainage 

3 Excavations and backfill 

4 Seismic Site Classification 

5 Pavement Design 

This report is provided on the bases of the terms of reference presented above and on the assumption that the design 
will be in accordance with applicable codes and standards. If there are any changes in the design features relevant to 
the geotechnical analyses, or if any questions arise concerning the geotechnical aspects of the codes and standards, 
this office should be contacted to review the design. It may then be necessary to carry out additional borings and 
reporting before the recommendations can be moderated to the changed design. 

The site investigation and recommendations follow generally accepted practice for geotechnical consultants in 
Ontario. The format and contents are guided by client specific needs and economics and do not conform to generalized 
standards for services. Laboratory testing follows ASTM or CSA Standards or modifications of these standards that 
have become standard practice. 

This report has been prepared for The City of Hamilton and their designers. Third party use of this report without the 
consent of WSP is prohibited. 

2 PREVIOUS WORK 
In November of 2017, WSP completed a soils profile data and recommendation report for the Future HSR MSF, 
excluding the area of the development located at 2 Hillyard Street. This report covered data collected from five (5) 
boreholes, 17-23 through 17-26 (see Drawing 2).  
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In May of 2017, WSP completed a soils profile data and recommendation report for the Future HSR MSF, excluding 
the area of the development located at, 80 Brant Street, and 330 Wentworth Street North. This report covered data 
collected from twenty-two (22) boreholes, 17-01 through 17-22 (see Drawing 2).  

Subsurface information from an adjacent property is also available from the investigation report titled ‘Geotechnical 
Investigation HSR Garage Terra Cotta Avenue, Hamilton, Ontario’ by Trow Ontario Ltd., dated April 24, 1987 
(Project: H860243-G). The report included compiled results and recommendations from multiple investigations for a 
proposed HSR MSF development located on the site immediately adjacent to the south of the site discussed in this 
report. The compiled investigations included thirty-eight (38) boreholes, eleven (11) test pits, nine (9) auger probes, 
and seventeen (17) dynamic cone penetration tests (DCPTs). Limits of the buried former Sherman Inlet were 
delineated from this work and foundation recommendations were given. Pile foundations were recommended for areas 
of the building located within the Sherman Inlet with fill reaching depths up to 10m. Shallow foundations were 
recommended for the remainder of the proposed structure. 

3 METHOD OF INVESTIGATION 

3.1 DRILLING INVESTIGATION WORK AND FIELD TESTING 
Borehole locations and depths for this investigation were established by WSP personnel in accordance with the Phase 
II ESA project requirements. 

Two (2) boreholes (BH18-1 and BH18-2) were drilled at the 35 Brant Street property on December 5, 2018 and were 
advanced to a depth of 6.1m below existing ground surface. Approximate borehole locations are shown on Drawing 
1. 

Six (6) boreholes (BH18-3 to BH18-8) were drilled at the 10 Hillyard Street property between November 29, 2018 
and December 4, 2018 and were advanced to depths ranging from 6.1 to 16.8m below existing ground surface. 
Approximate borehole locations are shown on Drawing 2. 

Two (2) supplementary boreholes were drilled at the 80 Brant Street and 330 Wentworth Street North properties 
between December 6, 2018 and December 7, 2018 and were advanced to depths ranging from 13.8 to 18.0m below 
existing ground surface. Approximate borehole locations are shown on Drawing 2.  

Drilling was conducted with hollow stem continuous flight auger equipment and mud rotary methods by a drilling 
sub-contractor under the supervision of WSP personnel. The soil stratigraphy was recorded by observing the quality 
and changes of augered materials which were withdrawn from the boreholes, and by sampling the soils at regular 
intervals of depth using a 50mm O.D. split spoon sampler, in accordance with the Standard Penetration Test (ASTM 
D 1586) method. This sampling method recovers samples from the soil strata, and the number of blows required to 
drive the sampler 0.3m depth into the undisturbed soil (SPT ‘N’-values) gives an indication of the compactness 
condition or consistency of the sampled soil material. The SPT ‘N’-values are indicated on the Borehole Logs in 
Appendix A. 
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Upon completion of the fieldwork, the ground surface geodetic elevations at the location of each borehole were 
surveyed by WSP personnel. The survey was completed suing a differential GPS based on Benchmark Station 
0011965U144; the tablet on the west face of the concrete foundation of the three storey school at the northeast corner 
of Wentworth Street North and Munro Street, in the City of Hamilton. Borehole elevations are indicated in the 
Borehole Logs in Appendix A. 

3.2 LABORATORY TESTING 
The soil samples were taken to our laboratory where they were re-examined. Representative samples were selected 
for index testing. The testing programs completed for all investigations as part of this project consisted of the 
measurement of the natural moisture content of all samples, six (6) grain size distribution tests, six (6) Atterberg Limits 
tests, and Loss of Ignition (LOI) testing of three (3) selected samples of organic rich soil/peat. The test results are 
shown on the Borehole Logs and enclosed in Appendix C. 

4 SUBSURFACE CONDITIONS 

4.1 35 BRANT STREET 

4.1.1 SITE OVERVIEW 

At the time of this report, there were no designs for construction at the 35 Brant Street property. The two (2) boreholes 
(BH18-1 and BH18-2) from this property are included in this report for factual purposes only. 

4.1.2 SUBSOIL CONDITIONS 

The two (2) boreholes (BH18-1 and BH18-2) revealed the presence of cohesive and non-cohesive fill deposits 
overlying sandy silt and silty clay deposits. More specific details on the subsurface conditions at the individual boring 
locations are given in the Borehole Logs in Appendix A-1. The following notes are, therefore, intended only to 
summarize the data and to amplify some of the general characteristics of the deposits.  

FILL 

Heterogeneous fill materials were encountered at the surface of both boreholes and extended to a depth of 2.3m. The 
fill was generally composed of san and gravel or clayey silt, mixed with asphalt pieces. The fill varied in colour from 
grey to reddish brown. The compactness condition of the fill was very loose to dense, which was inferred based on 
SPT ‘N’-values of 1 to 50 blows per 0.3m penetration, but generally in a very loose to compact compactness condition. 
The natural moisture content measured in six (6) samples of the fill material ranged from 4 to 27%. 

SANDY SILT 

Underlying the fill at BH18-1, a deposit of reddish brown sandy silt, trace clay was encountered. The sandy silt 
extended to a depth of 3.8m below existing ground surface. The compactness condition of the sandy silt was loose to 
compact, which was inferred based on SPT ‘N’-values of 6 to 11 blows per 0.3m penetration. The natural moisture 
content measured in two (2) samples of the sandy silt ranged from 30 to 31%.  

SILTY CLAY 

Underlying the fill or sand at both boreholes was native silty clay that extended to the completion of each borehole. 
The silty clay contained trace sand, was brown to grey in colour, and its consistency was very soft to very stiff which 
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was inferred based on SPT ‘N’-values of 0 to 9. The natural moisture content measured in seven (7) samples from the 
silty clay ranged from 26 to 37%. 

4.1.3 GROUNDWATER CONDITIONS 

A monitoring well was installed in each borehole. Groundwater levels were measured in these wells on December 6 
and December 12, 2018 and ranged from 2.3 to 2.9m below ground surface (Elev. 78.9 to 77.9m). 

4.2 MAINTENANCE STORAGE FACILITY 

4.2.1 SITE OVERVIEW 

The HSR MSF building will cover multiple properties including: 2 Hillyard Street, 10 Hillyard Street, 80 Brant Street, 
and 330 Wentworth Street North. This report compiles soil data collected from May and November 2017 WSP soil 
data reports to include all relevant soil data pertaining to the proposed structure. A total of thirty-five (35) boreholes 
were drilled as part of the current investigation and the previous May and November 2017 WSP investigations. 

4.2.2 SUBSOIL CONDITIONS 

The thirty-five (35) boreholes revealed the presence of concrete, asphalt, or surficial fill at each borehole, which was 
underlain by silty clay and weathered shale bedrock. Boreholes 18-6 and 18-7 were drilled through the concrete slab 
of the existing building on the property. More specific details on the subsurface conditions at the individual boring 
locations are given in the Borehole Logs in Appendix A-2. The following notes are, therefore, intended only to 
summarize the data and to amplify some of the general characteristics of the deposits.  

CONCRETE/ASPHALT 

Surficial asphalt was encountered at boreholes 17-12, 17-14, 17-15, 17-17 through 17-22, 18-4, 18-5, 18-8m, and BH-
1. The asphalt ranged in thickness from 50 to 150mm. Concrete was encountered at the surface of boreholes 18-3, 18-
6, and 18-7. The concrete ranged in thickness from 150 to 200mm. The concrete and asphalt was underlain by sand 
and gravel fill. 

FILL 

Heterogeneous fill materials were encountered at all thirty-five (35) boreholes and extended to depths of 1.5 to 9.4m. 
A summary of fill depths and locations is shown in Table 4-1. The fill was generally composed of sand and gravel fill 
overlying clayey silt fill. The fill contained wood pieces, trace slag, and trace bricks pieces. The fill varied in colour 
from dark brown to grey to black. The compactness condition of the fill was very loose to very dense, which was 
inferred based on SPT ‘N’-values of 0 to in excess of 50 blows per 0.3m penetration, but generally in a very loose to 
compact compactness condition. The natural moisture content measured in two hundred three (203) samples of the fill 
material ranged from 3 to 89%.  

Table 4-1 - Summary of Fill Depths 

BOREHOLE 
TOP OF FILL 
DEPTH (m) 

BOTTOM OF FILL 
DEPTH (m) UNDERLYING SOIL 

BH17-01 0 6.9 Native silty clay 

BH17-02 0 3.2 Native silty clay 

BH17-03 
0 7.8 

Peat to 9.0m depth (end of 
borehole) 



 

 

HSR - MSF HAMILTON SOILS PROFILE AND DATA COLLECTION 
Project No.  161-17781-05 
CITY OF HAMILTON 

WSP
February 2019

Page 6

BOREHOLE 
TOP OF FILL 
DEPTH (m) 

BOTTOM OF FILL 
DEPTH (m) UNDERLYING SOIL 

BH17-04 0 9.1 Peat to 9.8m (end of borehole) 

BH17-05 
0 

6.1 including organic fill 
from 4.6 to 5.3m depth 

Native silty clay 

BH17-06 
0 

9.4 including organic fill 
from 4.6 to 9.4m depth  

Peat to 10.5m depth (end of 
borehole) 

BH17-07 
0 

7.6 including organic fill 
from 3.8m to 7.6m 

depth 

Organic clayey silt and peat to 
9.8m depth (end of borehole)  

BH17-08 
0 

3.8 including organic fill 
from 2.1 to 3.8m depth 

Native silty clay 

BH17-09 
0 

6.7 (end of borehole) 
including organic fill 

frim 5.3 to 6.1m depth 
Unknown 

BH17-10 
0 

3.8 including organic fill 
from 2.4 to 3.8m depth 

Native silty clay 

BH17-11 0 1.5 Native silty clay 

BH17-12 0.1 2.4 Native silty clay 

BH17-13 0 1.5 Native silty clay 

BH17-14 0.2 6.9 Native silty clay 

BH17-15 0.1 1.5 Native silty clay 

BH17-16 0 6.9 Native silty clay 

BH17-17 0.2 3.8 Native silty clay 

BH17-18 0.1 2.3 Native silty clay 

BH17-19 0.1 6.1 Native silty clay 

BH17-20 0.1 6.1 Native silty clay 

BH17-21 0.1 4.6 Native silty clay 

BH17-22 0.1 2.3 Native silty clay 

BH17-23 0 2.3 Native silty clay 

BH17-24 0 3.1 Native silty clay 

BH17-25 0 3.1 Organic Fill to 5.2m depth 

BH17-26 0 6.1 (end of borehole) Unknown 

BH17-27 0 4.1 Native silty clay 

BH18-3 0.2 2.3 Native silty clay 

BH18-4 0.1 2.3 Native silty clay 

BH18-5 0.1 1.5 Native silty clay 

BH18-6 0.2 2.3 Native silty clay 

BH18-7 0.2 2.3 Native silty clay 
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BOREHOLE 
TOP OF FILL 
DEPTH (m) 

BOTTOM OF FILL 
DEPTH (m) UNDERLYING SOIL 

BH18-8 0.1 5.3 Native silty clay 

BH-1 0.1 2.3 Native silty clay 

BH-2 
0 6.9 

Organic Silty clay and peat to 
11.4m depth 

Min Depth = 1.5m, Max Depth = 9.4m 

PEAT AND ORGANIC SOILS 

Compressible peat and organic soils were encountered beneath the heterogeneous fill at boreholes 17-03 through 17-
10, 17-25, 17-26, and BH-2 at depths ranging from 2.1 m to 8.4 m below grade. The SPT ‘N’-values of 1 to 8 indicate 
the very soft to firm/stiff consistency of the peaty soils. The natural moisture content measured in the test samples 
from these materials ranged from 32% to 238%. Three (3) Loss of Ignition (LOI) tests were completed on samples 
from the peat and organic soils encountered in BH-2. The measured organic content in the three (3) samples ranged 
from 10.8 to 40.8%. 

A summary of peat and organic soil depths and locations is shown in Table 4-2. 

Table 4-2 - Summary of Peat and Organic Soil Depths 

BOREHOLE 

TOP OF 
PEAT/ORGANIC 
SOIL DEPTH (m) 

BOTTOM OF 
PEAT/ORGANIC 
SOIL DEPTH (m) SOIL TYPE UNDERLYING SOIL 

BH17-03 7.8 9.0 (end of borehole) Peat Unknown 

BH17-04 9.1 9.8 (end of borehole) Peat Unknown 

BH17-05 4.6 5.3 Organic silty clay Silty clay fill 

BH17-06 4.6 10.5 (end of borehole) 
Organic silty clay and 

peat 
Unknown 

BH17-07 3.8 9.8 (end of borehole) 
Organic fill, organic 

clayey silt, peat 
Unknown 

BH17-08 2.1 3.8 Organic fill Native silty clay 

BH17-09 5.3 6.1 Organic silty clay Silty clay fill 

BH17-10 2.4 3.8 Organic silty clay Native silty clay 

BH17-25 3.1 5.2 Organic fill Native silty clay 

BH17-26 4.6 6.1 (end of borehole) Organic fill Unknown 

BH-2 6.9 11.4 Organic silty clay, peat Native silty clay 

Min Depth = 3.8m, Max Depth = 11.4m 

SILTY CLAY 

Underlying the fill, organic soils, or peat at all boreholes was native silty clay that extended to the completion of each 
borehole. Silty clay was not encountered in boreholes 17-03, 17-04, 17-06, 17-07, 17-09, and 17-26 because they were 
terminated in fill, organic fill, or peat soils. The silty clay contained trace sand, was brown to grey in colour, and its 
consistency was very soft to very stiff which was inferred based on SPT ‘N’-values of 0 to 27. Two (2) field vane tests 
were completed in the silty clay, at boreholes 17-24 and 17-25 respectively. The field vane tests measured intact shear 
strength of the silty clay to be 80 to 120kPa with a sensitivity of 2.0 to 2.3. The two field vane tests indicated that the 
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silty clay at those locations/depths was stiff to very stiff. The natural moisture content measured in one hundred one 
(101) samples from the silty clay ranged from 16 to 38%. 

Grain size distribution and Atterberg Limits Tests were conducted on six (6) samples from the silty clay. The are 
shown in Table 4-3 and presented on Figures B-1 to B-3 enclosed in Appendix B. Based on the Modified Soil 
Classification System (MSCS), the six (6) samples are classified as medium plastic clay (CI).  

Table 4-3 - Grain Size Distribution and Atterberg Limits Test Results for Silty Clay 

SAMPLE ID 

GRAIN SIZE DISTRIBUTION (%)  ATTERBERG LIMITS (%) 

Gravel Sand Silt Clay 
 

Plastic Limit 
(PL) 

Liquid Limit 
(LL) 

Plasticity 
Index (PI) 

17-01/SS11 1 10 55 33  17 33 16 

17-08/SS6 0 4 37 59  21 49 28 

17-11/SS5 1 5 42 52  18 42 24 

17-15/SS3 1 7 38 54  19 47 28 

17-24/SS9 0 2 41 57  19 44 25 

17-25/SS8 0 2 39 59  21 44 23 

   

Minimum 0 2 37 33  17 33 16 

Maximum 1 10 55 59  21 49 28 

CLAYEY SILT 

A deposit of clayey silt was encountered underlying the silty clay at borehole BH-1 that extended to a depth of 13.7m 
below existing ground surface. The clayey silt contained trace sand, trace shale fragments, was grey in colour, and 
nits consistency was very stiff to hard, which was inferred based on SPT ‘N’-values of 22 to in excess of 50 blows per 
0.3m of penetration. The natural moisture content measured in two (2) samples from the clayey silt ranged from 22 to 
36%. 

BEDROCK 

Weathered shale bedrock of the Queenston Formation was encountered in boreholes BH-1 and BH-2. The weathered 
shale was encountered in borehole BH-1 was 13.7m (Elev. 66.0m). The depth of the weathered shale at BH-2 was 
estimated to be at 15.0m below ground surface (Elev. 62.8m).  

Because of the method of drilling, sampling, and variations at the bedrock surface, the surface elevation of the bedrock 
can differ from what is indicated on the borehole logs. With augering, the auger may penetrate some of the more 
weathered shale prior to reaching refusal. 

4.2.3 GROUNDWATER CONDITIONS 

Nineteen (19) monitoring wells have been installed as part of the current and previous WSP investigations. 
Groundwater level and elevation measurements were collected at each well and the results are shown in Table 4-4.  
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Table 4-4 – Groundwater Depths and Elevations in Monitoring Wells 

BOREHOLE DATE OF MEASUREMENT 
GROUNDWATER 

DEPTH 
GROUNDWATER 

ELEVATION 

BH17-11 April 11, 2017 0.9 76.4 

BH17-12 April 11, 2017 DRY < 77.2 

BH17-13 April 11, 2017 2.5 77.1 

BH17-15 April 11, 2017 4.9 74.7 

BH17-19 April 11, 2017 4.1 75.4 

BH17-20 April 11, 2017 3.3 76.0 

BH17-21 April 11, 2017 7.0 73.2 

BH17-22 April 11, 2017 6.7 74.3 

MW101 
(by others) 

April 11, 2017 1.3 76.3 

MW104 
(by others) 

April 11, 2017 2.8 75.4 

MW105 
(by others) 

April 11, 2017 2.2 76.3 

MW106 
(by others) 

April 11, 2017 2.8 75.9 

MW107 
(by others) 

April 11, 2017 1.6 76.6 

MW108 
(by others) 

April 11, 2017 1.9 76.4 

MW107B 
(by others) 

April 11, 2017 1.3 75.8 

BH32 
(by others) 

April 11, 2017 0.5 75.5 

DC5 
(by others) 

April 11, 2017 1.2 75.4 

BH17-24 November 8, 2017 6.2 74.2 

BH17-25 November 8, 2017 4.0 76.0 

BH17-26 November 8, 2017 4.0 75.8 

BH18-1 December 12, 2018 2.4 78.8 

BH18-2 December 12, 2018 2.4 78.4 

BH18-3 December 12, 2018 6.3 72.8 

BH18-4 December 12, 2018 5.1 75.0 

BH18-5 December 12, 2018 5.7 73.1 

BH18-6 December 12, 2018 2.5 77.6 

BH18-7 December 12, 2018 5.2 75.0 
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BOREHOLE DATE OF MEASUREMENT 
GROUNDWATER 

DEPTH 
GROUNDWATER 

ELEVATION 

BH18-8 December 12, 2018 1.6 77.3 

It should be noted that groundwater levels can vary and are subject to seasonal fluctuations and in response to major 
weather events. 

Fill soil at the site is highly variable in composition and, as such, the hydraulic conductivity of this unit can vary 
significantly. The fill consists of sand and gravel with some silt and it is anticipated that the hydraulic conductivity of 
this would be on the order of 10-3 to 10-4 m/s. The native soil encountered consists of a silty clay and is of much lower 
permeability. This unit would generally act as a confining layer to groundwater flow. The hydraulic conductivity of 
this unit would be on the order of 10-8 to 10-9 m/s.  

5 SOIL PROFILE INTERPRETATION AND 
RECOMMENDATIONS 

5.1 PROJECT OVERVIEW 
We understand that the proposed HSR MSF building will be a single storey structure without a basement. The site 
development is to include the maintenance and storage facility, a separate parking structure, a two-storey office, and 
associated asphalt/concrete pavements and driveways. 

The proposed finish floor elevation is not known at the time of this report. The HSR MSF building will cover multiple 
properties including: 2 Hillyard Street, 10 Hillyard Street, 80 Brant Street, and 330 Wentworth Street North. This 
report compiles soil data collected from May and November 2017 WSP soil data reports to include all relevant soil 
data pertaining to the proposed structure. 

At the time of this report, there were no designs for construction at the 35 Brant Street property. The two (2) boreholes 
(BH18-1 and BH18-2) from this property are included in this report for factual information only. 

The construction methods described in this report must not be misconstrued as being specifications or direct 
recommendations to contractors, or as being the only suitable methods. Prospective contractors should evaluate all of 
the factual information, obtain additional subsurface information as they might deem necessary and should select their 
construction methods, sequence, and equipment based on their own experience in similar ground conditions. Readers 
of this report are also reminded that the conditions are known only at borehole locations and in view of the generally 
wide spacing of the boreholes; conditions may vary significantly between boreholes.  

5.2 SHALLOW FOUNDATIONS 
As discussed in Section 4 of this report and previous reports, generally very loose to loose heterogeneous fill material 
with various amounts of organic content is present at the majority of boreholes up to depths of 9.4m.  

The fill is underlain by organic silty clay or peat, and/or stiff to very stiff silty clay. Shallow foundations are not 
suitable for the proposed structure due to the existing fill conditions at this site, unless the fill is removed and replaced 
or it is improved by other methods. 

Sub-excavating the fill and backfilling with engineered fill is likely not a cost effective solution for the proposed 
structure’s foundation design. Shallow competent bearing soil was not encountered in all of the boreholes with the 
exception of borehole 17-23, where locally shallow foundations could be founded on stiff to very stiff silty clay. All 
footings must have at least 1.2m of earth cover for frost protection. 
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The parking structure, as shown on Drawing 2, can be supported by conventional spread and strip footings founded 
on the undisturbed stiff to very stiff native silty clay. Footing widths are not to exceed 2m. Footings can be designed 
for bearing capacities at the Serviceability Limit State (SLS) and factored geotechnical resistance at Ultimate Limit 
State (ULS) at the borehole locations and depths shown in Table 5-1. 

Table 5-1 - Bearing Capacity Values and Founding Levels of Spread Footings on Native Soils 

BOREHOLE MATERIAL 

BEARING 
CAPACITY AT 

SLS (kPa) 

FACTORED 
GEOTECHNICAL 
RESISTANCE AT 

ULS (kPa) 

FOUNDING 
DEPTH AT OR 

BELOW EXISTING 
GRADE (m)* 

AT OR BELOW 
FOUNDING 

ELEVATION (m)* 

BH17-12 Silty clay 100 150 2.4 77.8 

BH17-20 Silty clay 100 150 6.1 73.2 

BH17-21 Silty clay 200 300 4.6 75.7 

BH17-22 Silty clay 150 225 2.3 78.7 

BH-1 Silty clay 200 300 2.3 77.5 

Once designs of the parking structure become available, they should be sent to WSP for further review of the feasibility 
of shallow foundations. It may be required to drill additional boreholes at the parking structure once the finished floor 
elevation and founding elevations are known. 

Foundations designed to the specified bearing capacity at the Serviceability Limit States (SLS) are expected to settle 
less than 25 mm total and 19 mm differential.  

All footings exposed to seasonal freezing conditions must have at least 1.2 metres of soil cover for frost protection.   

Where it is necessary to place footings at different levels, the upper footing must be founded below an imaginary 10 
horizontal to 7 vertical line drawn up from the base of the lower footing. The lower footing must be installed first to 
help minimize the risk of undermining the upper footing. 

It should be noted that the recommended bearing capacities have been calculated by WSP from the borehole 
information for the design stage only. The investigation and comments are necessarily on-going as new information 
of the underground conditions becomes available. For example, more specific information is available with respect to 
conditions between boreholes when foundation construction is underway. The interpretation between boreholes and 
the recommendations of this report must therefore be checked through field inspections provided by WSP to validate 
the information for use during the construction stage. All foundation bases must be inspected by WSP prior to the 
placement of concrete. 

5.3 DEEP FOUDNATIONS 
Where shallow foundations are not feasible, consideration can be given to deep foundations: caissons, continuous 
flight auger piles, or driven piles. 

5.3.1 CAISSONS 

Drilled caissons, 1m in diameter, founded at Elev. 65.8 to 62.8m in weathered shale encountered in boreholes BH-1 
and BH-2 can be designed for a bearing capacity of 1000 kPa at SLS (Serviceability Limit States), and for a factored 
geotechnical resistance of 1500 kPa at ULS (Ultimate Limit States), provided that the caisson bases are proven to be 
clean.  

The bearing values and the corresponding depth for caissons at the borehole locations are summarized on Table 5-2. 
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Table 5-2 - Bearing Values and Founding Levels of 1m Diameter Caissons 

BH NO. MATERIAL 

BEARING 
CAPACITY 

AT SLS (kPa) 

BEARING 
CAPACITY 

AT ULS (kPa) 

MINIMUM DEPTH 
BELOW EXISTING 

GRADE (m) 
CAISSON BASE 
ELEVATION (m) 

BH-1 Weathered shale 1000 1500 15.0 64.8 

BH-2 Weathered shale 1000 1500 16.0 61.8 

For vertical capacity, the group reduction factor can be taken as 1 if caisson centre spacing is not less than 2.5D, where 
D is the pile diameter.  

For design purposes, the recommended horizontal capacities for 1m diameter caisson with 1% reinforcement are as 
follows: 

 Factored Horizontal Geotechnical Resistance at ULS = 165 kN/pile 

 Horizontal Geotechnical Reaction at SLS = 110 kN/pile 

For horizontal capacity, the group reduction factor can be taken as 1, 0.7, 0.4 and 0.25 for caisson centre spacing of 
8D, 6D, 4D, and 3D respectively in the direction of loading; and caisson spacing normal to direction of load has no 
influence, provided it is not less than 2.5D. 

It is recommended that minimum one pile load test must be carried out prior to finalizing the design and number of 
caissons. The number of caisson will depend upon geotechnical capacity of piles, confirmed by static load test. 

The presence of groundwater in the upper sandy (cohesionless) deposits will make the construction of the caissons 
difficult. An oversize temporary caisson liner will be required which must be sealed in the underlying clay soils. All 
caisson bases must be inspected by this office on a full-time basis. 

5.3.2 CONTINUOUS FLIGHT AUGER PILES (CFA PILES) 

CFA piles can be used to support the proposed fourteen storey building. When using CFA piles, positive dewatering 
will be required in the area of deep excavations such as sumps and elevator pits.  

CFA piles are typically installed with diameters ranging from 0.3m to 0.9m (12 to 36 inches). The most common 
locally available diameters are 0.51m to 0.61m (20 to 24 inches) and installed lengths of up to about 24m. The 
preferred length of CFA pile is in the range of 15 to 20m and typical adopted diameter is 500mm. The steel 
reinforcement is often limited to the upper 8 to 10m of the pile for ease of installation and also due to the fact that in 
many cases, relatively low bending stresses are transferred below these depths. In some cases, full-length 
reinforcement is used. CFA piles can be constructed as single piles and also as a part of a pile group in a manner 
similar to that of driven pile foundations. Similar to driven piles, the top of a group of CFA piles is terminated with a 
cap. 

Auger cast piling constructed for use in supporting the proposed building structure should have a minimum diameter 
of 500 mm and toed into the weathered shale (Approximate Elev. 65.3 to 62.3m). Considering skin friction and end 
bearing resistance, a typical CFA pile having 500mm diameter and embedded length of at least 14.5m (i.e. Elev. 
65.3m) to 15.5m (i.e. Elev. 62.3m) into weathered shale can support a geotechnical reaction of 700 kN/pile in 
compression at the Serviceability Limit States (SLS) and a factored geotechnical resistance of 1125 kN/pile at the 
Ultimate Limit States (ULS), provided it is confirmed by the pile load test. Prior to construction of production piles, 
the CFA pile will need to be tested at least 2.0 times the required factored design loads in compression at ULS/pile, 
as outlined in the Canadian Foundation Engineering Manual (4th Edition) Table 8.1. The load testing procedures must 
be conforming to the requirements of the latest edition of ASTM (i.e. ASTM D1143) to prove the capacity of pile in 
compression. The test load must be monitored a minimum for 12 hours.  
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It is recommended that pile load test must be carried out prior to finalizing the design and number of CFA piles. The 
number of CFA piles will depend upon geotechnical capacity of piles, confirmed by static load test. 

After confirmation of the load carrying capacity of the CFA pile via a successful full static load test, a series of 
dynamic testing, known as pile integrity testing will need to be carried out on the production piles following ASTM 
D5882 – Low Strain Impact Integrity Testing of Deep Foundations. WSP recommends the following integrity testing 
regimen: 

 First 20 piles: 5 piles (i.e. 25%) will be tested as directed by the Geotechnical Consultant 

 Remainder of the piles: 5% to 10% of piles as directed by the Geotechnical Consultant 

Depending on the results of the initial testing, the frequency of integrity testing can be increased.  

For design purposes, the recommended horizontal capacities for CFA piles with 1% reinforcement are as follows: 

 Factored Horizontal Geotechnical Resistance at ULS = 40 kN/pile 

 Horizontal Geotechnical Reaction at SLS = 27.5 kN/pile 

The group reduction factors for vertical and horizontal capacities of CFA are the same as recommended for the caisson 
as discussed in Section 5.3.1.  

The subject referenced capacities are based on the following assumptions: 

 Well compacted granular material shall be placed around the pile cap, extending at least 3 times its size 
laterally and of thickness equal to that of the pile cap, and be placed at least flush with the top of the pile cap. 

 Thickness of pile cap should not be less than 750 mm and the top of the pile cap must be below the design 
frost depth. 

To assess the performance of production CFA piles, it is prudent that one pile be selected by a qualified geotechnical 
professional after installation of some or all CFA piles and be tested in compression to at least equal to the required 
factored design load in compression at ULS/pile. If a test pile fails to meet the performance criteria as outlined in the 
latest edition of ASTM, the Contractor shall modify his installation procedures so as to achieve the required capacities 
and repeat the test at his own cost. He shall also undertake, at his own expense, all additional work necessary to allow 
piles already installed to carry safely their specified design loads. Proposed modifications to installed piles are subject 
to the approval of the Consultant and his representatives.  

Piles subjected to uplift and lateral loads should be properly reinforced. Reinforcement for steel-reinforced CFA piles 
is placed into the hole filled with fluid concrete/grout immediately after withdrawal of the auger. We further 
recommend that piling be installed at a minimum centre to centre spacing of three times the pile diameter. Note, during 
the installation of CFA piles, full time monitoring will be required to confirm the depth of piles and monitor grouting 
pressure as per the work method statement submitted by the Contractor prior to initiate CFA piles, to avoid 
discontinuities in the concrete. The success of the CFA piles foundation is dependent on the installation techniques 
and experience of the contractor. 

5.3.3 DRIVEN PILES 

The proposed building can be supported by driven piles founded on competent bedrock.  

For design purposes, the ultimate axial bearing capacity of the piles driven to practical refusal in bedrock below 13.8 
to 15.0m (Elev. 66.0 to 62.8m) can be taken as:  

HP 310x110 piles:  

  Factored geotechnical resistance at ULS  = 1500 kN/pile 

  Bearing capacity at SLS:     = 1000 kN/pile 

The factored horizontal resistance at ULS can be taken as 85kN/pile and SLS horizontal resistance can be taken as 
55kN/pile. Pile driving refusal can be assumed to be within 2 m below the bedrock surface. The actual required depth 
of the piles must be determined by field PDA testing, which may be shorter or longer than the design depth. The 
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bearing capacity of the piles must be proven by field PDA testing by PDA Consultant. The measured ultimate capacity 
(Ru) of the pile from the PDA testing should be at least two times the ULS capacity, i.e. minimum Ru = 3000 kN/pile.  

The group reduction factors for vertical and horizontal capacities of driven piles are the same as recommended for the 
caisson as discussed in Section 5.3.1.  

The bearing capacity of the piles and the driving criteria for practical refusal in bedrock must be determined by field 
pile diving analyzer (PDA) tests. All piles should be designed and installed in accordance with OPSS 903. Rock points 
are required for the piles.  

Based on the depths/elevations of the bedrock at the borehole locations provided, bedrock was not cored to confirm 
its quality during this phase of investigation as it was not part of the scope of work. Additional boreholes with bedrock 
coring will be required prior to the final design of the proposed buildings. Due to potentially variable bedrock depths, 
the actual pile tip elevation will vary. The contractor should allow for some variation in pile lengths and this aspect 
should be taken into consideration when ordering the piles. The tips of the piles may need to be stiffened to minimize 
damage to the piles. Care must be taken to avoid overdriving and damaging the pile tip, i.e. the structural capacity of 
the piles should not be exceeded. 

It is recommended that prior to the final design of the foundations, a total of 4 test piles be installed across the site to 
confirm the available bearing capacity and the required depth of the piles by PDA consultant. The bearing capacity 
and depth of these 4 test piles must be determined by field pile tests using the Pile Driving Analyzer (PDA). The depth 
of the piles will be economized from the results of this initial stage PDA testing. 

Pile PDA testing will also be required for 10% to 20% of the production piles. 

The pile driving should be observed, on a full-time basis, by an experienced soil technician, who will record 
penetration resistance, pile toe elevation, etc. The technician must be supervised by a professional engineer 
experienced in this type of work. 

In order to avoid group effect on the bearing capacity of the piles, the horizontal spacing of adjacent piles should be 
at least 3 times its dimension/diameter. 

All foundations/pile caps exposed to seasonal freezing conditions must have at least 1.2m of soil cover for frost 
protection. 

It should be noted that the recommended bearing resistances have been calculated by WSP Canada Inc. from the 
borehole information for the preliminary design stage only. The investigation and comments are necessarily on-going 
as new information of the underground conditions becomes available. The interpretation between boreholes and the 
recommendations of this report must therefore be checked through field inspections provided by WSP to validate the 
information for use during the construction stage. 

5.4 GROUND IMPROVEMENT 
As an alternative to deep foundations, the use of an aggregate pier system could be considered at this site to improve 
the bearing capacity and settlement control of the existing soil to support the proposed structures without removing 
the existing fill. The aggregate pier system is constructed by installing compacted layers of aggregate into a predrilled 
hole or with a displacement mandrel creating a stiff aggregate pier which increases the lateral stress within the matrix 
soil. The combination of increased lateral stress and stiff aggregate pier increases shear strength and decreases 
compressibility of the soil, resulting in improved bearing capacities. Specialty contractors are to be retained for design 
and to consult on ground improvement systems. The designed aggregate pier system must be reviewed by this office. 

5.5 FLOOR SLABS AND PERMANENT DRAINAGE 
The type of floor slab for the proposed structure will depend on the site preparation and foundation design.  
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If a shallow foundation design is used, a floor slab can be supported on grade provided the topsoil and organics are 
stripped and surficial disturbed and wet soils are removed and the subgrade proof rolled with a heavy roller. Any soft 
spots detected and revealed by proof-rolling must be removed and replaced with select fill material.  

If ground improvement methods are used, the slab-on-grade will need to be designed by the specialty ground 
improvement contractor. Ground improvement designs allow for reduced total and differential settlement and can 
increase the subgrade reaction coefficient noted above. Refer to Section 5.4 for the discussion on ground improvement.  

If deep foundations are selected, a structural slab will be required.  

Any backfill required to raise the grade can consist of inorganic soil, placed in shallow lifts and compacted to 98% of 
its Standard Proctor Maximum Dry Density (SPMDD). 

A moisture barrier consisting of at least 200mm of 19mm clear crushed stone should be installed under the floor slab. 

A perimeter and underfloor drainage system will be required around the exterior basement walls. Typical drainage 
and backfill recommendations are illustrated on Drawing 3. 

5.6 SITE SERVICING/EXCAVATIONS 

5.6.1 EXCAVATIONS AND BACKFILL 

Excavations can be carried out with heavy hydraulic backhoes. Complications due to groundwater can be anticipated 
for excavations to various depths throughout the site. Measured groundwater levels ranged from 1.6 to 7.6m below 
existing ground level (Elev. 78.9 to 71.5m). Positive dewatering will be required before any excavation below the 
groundwater table. The groundwater must be lowered to at least 1.0m below the lowest level of the excavation. 

It should be noted that the native soils may contain boulders. Large obstructions such as concrete blocks in the fill 
material are anticipated. Provisions must be made in the excavation contract for the removal of boulders in the native 
and large obstructions in the fill material. 

All excavations must be carried out in accordance with the moist recent Occupational Health and Safety Act (OHSA). 
In accordance with OHSA, the existing fill is classified as Type 3 to Type 4 soil and the firm to very stiff silty clay is 
classified as Type 2 to Type 3 soil. 

Select inorganic fill and native soils free from topsoil and organics can be used as general construction backfill where 
it can be suitably compacted, provided its moisture content is within 2 percent of its optimum. The majority of the 
excavated soils will be too wet to compact and will require significant aeration prior to its use. Loose lifts of soil, 
which are to be compacted, should not exceed 200mm. 

The excavated native soils are not considered to be free draining. Where free draining backfill is required, imported 
granular fill such as OPSS Granular ‘B’ should be used. 

It should be noted that the excavated soils are subject to moisture content increase during wet weather which would 
make these materials too wet for adequate compaction. Stockpiles should be compacted at the surface of be covered 
with tarpaulins to minimize moisture uptake. 

5.6.2 PIPE SUPPORT AND BEDDING 

Properly constructed engineered fill, dense fill, and native stiff silty clay will provide adequate support for site 
servicing utilities. Soft/very loose to firm/loose fill soils will potentially not provide adequate support. Areas of 
soft/very loose to firm/loose fill should be subexcavated and replaced by compacted Granular ‘A’ material compacted 
to 98% of its Standard Proctor Maximum Dry Density (SPMDD). Alternatively, consideration can be given to “punch” 
50 mm crusher limestone into the soft to firm subgrade. The thickness of the crusher limestone pad should not be less 
than 300 mm. Then a geo-web pipe support system as shown in Drawing 4 should be placed on the crusher limestone 
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pad. Use of the geo-web system must be approved by the geotechnical engineer and the Client. The subgrade condition 
must be inspected and approved by geotechnical personnel. 

The bedding material and its minimum thickness for the pipes should be in accordance with the current revision of 
OPSD (Ontario Provincial Standard Drawing). 

Class ‘B’ type bedding material is recommended for pipe bedding. The recommended minimum thickness of the 
granular bedding below the invert of the pipes is 150mm. However, the thickness of the bedding may have to be 
increased depending on the pipe diameter or if weak subgrade conditions are encountered. The bedding should consist 
of well-graded OPSS Granular ‘A’ material compacted to 98% Standard Proctor Maximum Dry Density (SPMDD). 
The dimensions of bedding material should conform to the City’s current standards. This bedding and granular cover 
should extend to about 0.3m above the obvert of the pipe. Since the performance of the pipe is dependent on good 
compaction of the bedding material, the compaction at the bottom of the pipe and adjacent to the pipe must be 
stringently carried out. 

5.6.3 TRENCH BACKFILL 

Based on visual and tactile examination, the select on-site excavated organic free fill and native silty clay can generally 
be re-used as backfill in the service trenches provided their moisture contents at the time of construction are at or near 
optimum. Some of the soil will be very high in moisture content and they will need to be dried to optimum moisture 
content prior to use as backfill. 

The silty clay is likely to be excavated in cohesive chunks or blocks and will be difficult to compact in confined areas. 
For use as backfill, the clayey material will have to pulverized and placed in thin layers. The clayey soils will have to 
be compacted using heavy equipment suitable for these soils which may be difficult to operate in the narrow confines 
of the trenches. Unless the clayey materials are properly pulverized and compacted in sufficiently thin lifts post-
construction settlements could occur.   

The backfill should be placed in maximum 200mm thick layers at or near (±2%) their optimum moisture content, and 
each layer should be compacted to at least 95% SPMDD. In the upper 1.5 m below the final grade, the degree of 
compaction should be increased to 100% SPMDD. Unsuitable materials such as organic soils, boulders, cobbles, 
frozen soils, etc. should not be used for backfilling.   

The on-site excavated soils and especially the clayey soils should not be used in confined areas (e.g. around catch 
basins and laterals under roadways) where heavy compaction equipment cannot be operated. The use of imported 
granular fill together with an appropriate frost taper would be preferable in confined areas and around structures, such 
as catch basins. 

5.7 LATERAL EARTH PRESSURES 
The lateral earth and water pressure acting at any depth on foundation and retaining walls can be calculated as follows: 

Above the groundwater table: p = K (γz + q)  

 Below the groundwater table: p = K {γh1 + γ1(z - h1) + q} + pw 

where p = Lateral earth and water pressure in kPa acting at depth z; 

z = Depth below ground surface, in metres; 

K = earth pressure coefficient at rest, K = 0.56 

γ = Unit weight of soil above groundwater table, assuming γ = 20 kN/m3 

γ = Submerged unit weight of soil below water table; γ -= 10 kN/m3 
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h1 = Thickness of soil above groundwater table, in metres, assumed 1m higher than the measured 
groundwater level from nearby monitoring wells; 

q = Value of surcharge in kPa; 

pw = Hydrostatic water pressure. 

5.8 SEISMIC SITE CLASSIFICATION 
Based on the borehole information and according to Table 4.1.8.4.A of OBC 2012, the subject site for the proposed 
building with slab on grade structure founded on undisturbed native soils can be classified as ‘Class E’ for seismic 
site response.  

6 GENERAL COMMENTS 
WSP should be retained for a general review of the final design and specifications to verify that this report has been 
properly interpreted and implemented. If not accorded the privilege of making this review, WSP Canada Inc. will 
assume no responsibility for interpretation of the recommendations in the report.  

The comments given in this report are intended only for the guidance of design engineers. The number of boreholes 
and test pits required to determine the localized underground conditions between boreholes and test pits affecting 
construction costs, techniques, sequencing, equipment, scheduling, etc., would be much greater than has been carried 
out for design purposes. Contractors bidding on or undertaking the works should, in this light, decide on their own 
investigations, as well as their own interpretations of the factual borehole and test pit results, so that they may draw 
their own conclusions as to how the subsurface conditions may affect them.  

7 LIMITATIONS OF REPORT 

7.1 LIMITED USE 
This Report was prepared for the Client, solely for their exclusive use to provide an Assessment of current 
environmental/geotechnical conditions in association with the Site. WSP will not be responsible for any use of this 
report by any other party, for any decisions to be made based on it, or for the consequences thereof, unless written 
reliance is granted by WSP. Unless otherwise agreed in writing by WSP, it shall not be used to express or imply 
warranty as to the suitability of the property for a particular purpose. WSP disclaims responsibility of consequential 
financial effects on transactions or property values, or requirements for follow-up actions and costs. 

7.2 EXCERPTS 
The Report is intended to be used in its entirety. No excerpts may be taken to be representative of the findings in the 
assessment. 

7.3 INFO BY OTHERS 
In evaluating the Site, WSP has relied in good faith on information provided by others, as noted in the Report. WSP 
has assumed that the information provided is correct and WSP assumes no responsibility for the accuracy, 
completeness or workmanship of any such information.  
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7.4 STANDARD OF CARE 
This project has been carried out using investigation techniques and engineering analysis methods consistent with 
those ordinarily exercised by WSP and other engineering/scientific practitioners, working under similar conditions 
and subject to the time, financial and physical constraints applicable to this project. The conclusions presented in this 
Report are based on Work undertaken by trained professional and technical staff and the reasonable and professional 
interpretation using accepted engineering and scientific practices current at the time the work was performed. 
Conclusions presented in this report should not be construed as legal advice. WSP makes no other representations 
whatsoever, including those concerning the legal significance of its findings, or as to other legal matters touched on 
in the Report, including, but not limited to, ownership of any property, or the application of any law to the findings of 
the Assessment. 

7.5 LIMITED SCOPE 
The Report summarizes WSP’s review of available data in accordance with the principal components of the stated 
regulations, standards and guidelines and the scope, terms and conditions of the contract or proposal to which the 
Assignment was conducted. No other warranties are either expressed or implied with respect to the professional 
services provided under the terms of the contract or proposal and represented in this Report. Conditions may exist 
which were not detected given the nature of the inquiry WSP was retained to undertake with respect to the Site. 
Additional environmental studies and actions may be recommended. 

7.6 CHANGES OVER TIME 
The Report is based on data and information collected at the time of this Assessment, as stated in the Report. Site use 
or conditions change and the information and conclusions in the Report may no longer apply following the date of 
this Report. If any conditions become apparent that differ significantly from that presented in this Report, we request 
that we be notified to reassess the conclusions and recommendations provided herein. WSP disclaims any obligation 
to update this Report for conditions that may be identified after the date of this Report; however, WSP reserves the 
right to amend or supplement this report based on additional information, documentation or evidence. 

7.7 VARIABILITY BETWEEN TEST LOCATIONS 
Conclusions are based on the Site conditions observed by WSP at the time the work was performed and may include 
information obtained at specific testing and/or sampling locations. It is recognized that overall conditions can only be 
extrapolated to an undefined limited area around these testing and sampling locations. The conditions that WSP 
interprets to exist between testing and sampling points may differ from those that actually exist. The accuracy of any 
extrapolation and interpretation beyond the sampling locations will depend on natural conditions, the history of Site 
development and changes through construction and other activities. In addition, analysis has been carried out for the 
identified chemical and physical parameters only, and it should not be inferred that other chemical species or physical 
conditions are not present. WSP cannot warrant against undiscovered environmental liabilities or adverse impacts off-
Site. 

7.8 SURVEYING 
Benchmark and elevations used in this report are primarily to establish relative elevation differences between the 
specific testing and/or sampling locations and should not be used for other purposes, such as grading, excavating, 
construction, planning, development, etc. 
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7.9 USE FOR DESIGN AND CONSTRUCTION 
Design recommendations given in this report are applicable only to the project and areas as described in the text and 
then only if constructed in accordance with the details stated in this report. The comments made in this report on 
potential construction issues and possible methods are intended only for the guidance of the designer. The number of 
testing and/or sampling locations may not be sufficient to determine all the factors that may affect construction 
methods and costs. For example, the thickness of surficial topsoil or fill layers may vary markedly and unpredictably. 
Contractors bidding on this project or undertaking the construction should, therefore, make their own interpretation 
of the factual information presented and draw their own conclusions as to how the subsurface conditions may affect 
their work. We accept no responsibility for any decisions made or actions taken as a result of this report unless we are 
specifically advised of and participate in such action, in which case our responsibility will be as agreed to at that time. 

 

Yours very truly, 

WSP CANADA INC. 
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DRAWINGS 
DRAWING 1 – BOREHOLE LOCATION PLAN (35 BRANT STREET) 
DRAWING 2 – BOREHOLE LOCATION PLAN (MAINTENANCE 

STORAGE FACILITY) 
DRAWING 3 – DRAINAGE AND BACKFILL RECOMMENDATIONS 
DRAWING 4 – GEO-WEB PIPE SUPPORT SYSTEM 
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A EXPLANATION OF TERMS USED IN BOREHOLE LOGS 
LOGS OF BOREHOLES 
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A-1 35 BRANT STREET BOREHOLE LOGS 
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A-2 MAINTENANCE STORAGE FACILITY BOREHOLES 
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B GRAIN SIZE DISTRIBUTION CURVES (FIGURES B-1 TO B-3) 
PLASTICITY CHARTS (FIGURES B-4 AND B-5) 
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DATE REPORTED:
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VERSION*: 1
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Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
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Soil Analysis
Organic Matter/LOI @ 440 McKeague 3.81 FURNACE

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19T433090

Method Summary

ATTENTION TO: Cameron Cluett
CLIENT NAME: WSP CANADA INC.
PROJECT: 161-17781-04

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 4 of 5



P
ag

e 
5 

of
 5



CITY OF HAMILTON



May 11, 2017

WSP Canada Inc. 

www.wspgroup.com

City of Hamilton



www.wspgroup.com

Subject :  Phase I Environmental Site Assessment 
  Future HSR Storage and Maintenance Facility 
  Hamilton, Ontario 
  WSP Project No. 161-17781-00-01

WSP Canada Inc. 









APEC LOCATION OF 
APEC ON 
PROPERTY

CONTRIBUTING 
PCAs (PCA 
Numbers indicated)

LOCATION 
OF PCAs

CONTAMINANTS 
OF POTENTIAL 
CONCERN

MEDIA 
POTENTIALLY 
IMPACTED



APEC LOCATION OF 
APEC ON 
PROPERTY

CONTRIBUTING 
PCAs (PCA 
Numbers indicated)

LOCATION 
OF PCAs

CONTAMINANTS 
OF POTENTIAL 
CONCERN

MEDIA 
POTENTIALLY 
IMPACTED



APEC LOCATION OF 
APEC ON 
PROPERTY

CONTRIBUTING 
PCAs (PCA 
Numbers indicated)

LOCATION 
OF PCAs

CONTAMINANTS 
OF POTENTIAL 
CONCERN

MEDIA 
POTENTIALLY 
IMPACTED



1 INTRODUCTION............................................................................. 1 

1.1 PROPERTY INFORMATION................................................................................. 1 

2 SCOPE OF ASSESSMENT............................................................ 2 

3 RECORDS REVIEW ....................................................................... 3 

3.1 GENERAL ............................................................................................................. 3 

3.2 ENVIRONMENTAL SOURCE INFORMATION .................................................. 14 

3.3 PHYSICAL SETTING SOURCES ....................................................................... 20 

4 INTERVIEWS................................................................................ 23 

5 SITE RECONNAISSANCE ........................................................... 24 

5.1 GENERAL REQUIREMENTS ............................................................................. 24 

5.2 SPECIFIC OBSERVATIONS AT PHASE I PROPERTY .................................... 25 

5.3 OBSERVATIONS WITHIN PHASE I STUDY AREA .......................................... 29 

6 REVIEW AND EVALUATION OF INFORMATION....................... 30 

6.1 CURRENT AND PAST USES ............................................................................. 30 

6.2 POTENTIALLY CONTAMINATING ACTIVITY................................................... 30 

6.3 AREAS OF POTENTIAL ENVIRONMENTAL CONCERN................................. 37 

6.4 PHASE I CONCEPTUAL SITE MODEL ............................................................. 43 

  
  
 

 
  
  
  



7 CONCLUSIONS............................................................................ 44 

7.1 QUALIFIER AND LIMITATIONS......................................................................... 48 

7.2 QUALIFICATIONS OF THE ASSESSORS ........................................................ 49 

BIBLIOGRAPHY ......................................................................................... 50 



  
  
  
  
 

 
  
  
  
 

 
 

 
  
  



1.1 PROPERTY INFORMATION 

Table 1-1 Property Information 

CRITERIA PHASE I PROPERTY INFORMATION 



CRITERIA PHASE I PROPERTY INFORMATION 



3.1 GENERAL 

Table 3-1 Summary of General Records Review 
SOURCE RECORDS REVIEW RESULT

1911 FIPs



SOURCE RECORDS REVIEW RESULT

1916 FIPs

1962 FIPs



SOURCE RECORDS REVIEW RESULT



SOURCE RECORDS REVIEW RESULT

80 Brant St

TIME PERIOD SITE OWNER

2 Hillyard St

TIME PERIOD SITE OWNER



SOURCE RECORDS REVIEW RESULT

330 Wentworth St N (formerly 281 Birch Ave)

TIME PERIOD SITE OWNER



SOURCE RECORDS REVIEW RESULT



SOURCE RECORDS REVIEW RESULT



SOURCE RECORDS REVIEW RESULT

2 Hillyard St

TIME PERIOD LISTING



SOURCE RECORDS REVIEW RESULT

80 Brant St

TIME PERIOD LISTING

330 Wentworth St N

TIME PERIOD LISTING



SOURCE RECORDS REVIEW RESULT

281 Birch Ave (previously known at Terra Cotta Ave (c. 1901-1940s), now part of 330 
Wentworth St N)

TIME PERIOD LISTING

ADDRESS TIME PERIOD LISTING (PCA No.)



SOURCE RECORDS REVIEW RESULT



SOURCE RECORDS REVIEW RESULT

3.2 ENVIRONMENTAL SOURCE INFORMATION 
Table 3-2 Summary of Environmental Records 

SOURCE RECORDS REVIEW RESULT

On-Site



SOURCE RECORDS REVIEW RESULT

Within the Phase I Study Area

On-Site

Within the Phase I Study Area



SOURCE RECORDS REVIEW RESULT



SOURCE RECORDS REVIEW RESULT



SOURCE RECORDS REVIEW RESULT



SOURCE RECORDS REVIEW RESULT



3.3 PHYSICAL SETTING SOURCES 
Table 3-3 Summary of Physical Setting Sources 
SOURCE RECORDS REVIEW RESULT

1927

1934

1950

1959



SOURCE RECORDS REVIEW RESULT

1966

1973

1990

1999

2002

2005

2007

2010, 2012

2014, 2015



SOURCE RECORDS REVIEW RESULT



SOURCE RECORDS REVIEW RESULT

Table 4-1 Details of Interviews with Mr. Brad Merritt and Mr. Steve Aglor 

REQUIRED INFORMATION SPECIFICS



Table 4-2 Details of Interview with Mr. Jon Raab  

REQUIRED INFORMATION SPECIFICS

5.1 GENERAL REQUIREMENTS 

Table 5-1 Site Visits 

DATE TIME CONDITIONS AREAS VISITED



5.2 SPECIFIC OBSERVATIONS AT PHASE I PROPERTY 

Table 5-2 Site Reconnaissance Observations 

IDENTIFIABLE FEATURES  SPECIFIC OBSERVATIONS 



IDENTIFIABLE FEATURES  SPECIFIC OBSERVATIONS 



IDENTIFIABLE FEATURES  SPECIFIC OBSERVATIONS 



IDENTIFIABLE FEATURES  SPECIFIC OBSERVATIONS 



IDENTIFIABLE FEATURES  SPECIFIC OBSERVATIONS 

5.3 OBSERVATIONS WITHIN PHASE I STUDY AREA 

Table 5-3 Phase I Study Area Reconnaissance Observations 

IDENTIFIABLE FEATURES SPECIFIC OBSERVATIONS

Immediately Adjacent Properties 

North:

Northwest:

West:

Southwest:

South:

East:

Phase I Study Area Properties



6.1 CURRENT AND PAST USES 

Table 6-1 Summary of Current and Historical Property Uses 

APPROIXMATE DATE LAND USE

6.2 POTENTIALLY CONTAMINATING ACTIVITY 

.



Table 6-2 Summary of PCAs 

PCA OBSERVATIONS

On-Site:

Off-Site:

Off-Site:

Off-Site:

Off-Site:

Off-Site:



PCA OBSERVATIONS

On-Site and Off-Site:

Off-Site:

Off-Site:

On-Site:

Off-Site:



PCA OBSERVATIONS

On-Site:

Off-Site:

On-Site and Off-Site:



PCA OBSERVATIONS

Off-Site:

On-Site:

Off-Site:



PCA OBSERVATIONS

On-Site:

Off-Site:

On-Site:

On-Site:

Off-Site:

Off-Site:

On-Site:

Off-Site:



PCA OBSERVATIONS

On-Site:

On-Site:

Off-Site:

On-Site:

Off-Site:

On-Site:

Off-Site:

On-Site:

Off-Site:



PCA OBSERVATIONS

On-Site:

Off-Site:

6.3 AREAS OF POTENTIAL ENVIRONMENTAL CONCERN 

Table 6-3 Summary of APECs 

APEC LOCATION 
OF APEC 
ON 
PROPERTY

CONTRIBUTING PCAs LOCATION 
OF PCAs

CONTAMINANTS 
OF POTENTIAL 
CONCERN

MEDIA 
POTENTIALLY 
IMPACTED

34.



APEC LOCATION 
OF APEC 
ON 
PROPERTY

CONTRIBUTING PCAs LOCATION 
OF PCAs

CONTAMINANTS 
OF POTENTIAL 
CONCERN

MEDIA 
POTENTIALLY 
IMPACTED

10.

28.

32.

33.

39.

46.

49.

55.

57.

58.

30.



APEC LOCATION 
OF APEC 
ON 
PROPERTY

CONTRIBUTING PCAs LOCATION 
OF PCAs

CONTAMINANTS 
OF POTENTIAL 
CONCERN

MEDIA 
POTENTIALLY 
IMPACTED

2.

28.

35.

39.

51.

55.



APEC LOCATION 
OF APEC 
ON 
PROPERTY

CONTRIBUTING PCAs LOCATION 
OF PCAs

CONTAMINANTS 
OF POTENTIAL 
CONCERN

MEDIA 
POTENTIALLY 
IMPACTED

2.

5.

8.

11.

27.

28.

32.

33.

49.

52.

55.
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OF APEC 
ON 
PROPERTY

CONTRIBUTING PCAs LOCATION 
OF PCAs

CONTAMINANTS 
OF POTENTIAL 
CONCERN
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POTENTIALLY 
IMPACTED

8.

10.

11.

28.

32.

33.

34.
43.

46.

58.
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46.

28.

56.
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6.4 PHASE I CONCEPTUAL SITE MODEL 
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7.1 QUALIFIER AND LIMITATIONS  



7.2 QUALIFICATIONS OF THE ASSESSORS 

Ms. Rachel Bryan, M.A.Sc., P.Eng.,

Mr. David A. MacGillivray, P.Eng., P.Geo., QPESA,RA
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