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FOUNDATION INVESTIGATION REPORT

CNR OVERHEAD AT BROCK ROAD
HIGHWAY 401

PICKERING, ONTARIO

SITE 22-276-1&2
G.W.P. 2120-18-00

GEOCRES NO. 30M14-673

FACTUAL INFORMATION

1. INTRODUCTION

This report presents the factual findings obtained from a foundation investigation carried out by
Thurber Engineering Ltd. (Thurber) for the then proposed rehabilitation and widening of the
existing CNR overhead located at the crossing of Brock Road and CNR tracks, just south of
Highway 401 in the Pickering, Ontario.

The purpose of this investigation was to explore the subsurface conditions at the proposed
foundation locations, and based on the data obtained, to provide borehole location and soil strata
drawings, records of boreholes, laboratory test results, and a written description of the subsurface
conditions. A model of the subsurface conditions was developed for the site, based on data
obtained from the present investigation.

The original plan for this site involved widening to the east of the existing overhead structure
located at the crossing of CN tracks and Brock Road. The road widening involved adding one
lane to the east of Brock Road, which would become a dedicated right-turn onto the N/S-E ramp
(EB on-ramp). A full rehabilitation program was to include complete superstructure replacement
of the concrete deck, barrier walls and girders, repairs to remaining substructure components
including piers, abutments, wingwalls and retaining walls; elimination of abutment expansion joints
and conversion to semi-integral type structure.

Borehole layout for the foundation investigation was planned in accordance with the above-
described rehabilitation and widening program. After completion of the field investigation, Thurber
was advised by Egis that all project work should be stopped immediately. Subsequent to the work
stoppage, Egis advised that MTO requested Thurber to prepare a Foundation Investigation Report
to document all the boreholes and associated laboratory testing carried out during the present
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investigation.

Thurber was retained by Egis Canada Ltd. (Egis) (formerly Mcintosh Perry) to carry out this
foundation investigation under the Ministry of Transportation Ontario (MTO) Agreement Number
2017-E-0009. This report presents factual data from the foundation investigation carried out for
the CNR Overhead at Brock Road.

Reference has been made to information on subsurface conditions contained in previous
foundation reports prepared by others for this site. The titles of these reports are:

e Foundation Investigation Report, Proposed Brock Rd. — CNR Overhead, Township of
Pickering, County of Ontario, District No. 6 (Toronto), W.J. 69-F-52, W.P. 29-67-07,
GEOCRES No. 30M14-011 prepared by the Department of Highways Ontario, Foundation
Section, dated November 4, 1969. (Reference 1).

e Geotechnical Investigation, GO ALRT-Brock Road Structure, Pickering, Ontario, W.P.
470-711-609, GEOCRES No. 30M14-269 prepared by Geocon, dated March 6, 1984.
(Reference 2).

It is a condition of this report that Thurber’s performance of its professional services is subject to
the attached Statement for Use and Interpretation of Report.

2. SITE DESCRIPTION

The existing structure is located at the crossing of Brock Road over CNR rail tracks, just south of
Highway 401 in Pickering, Ontario.

The existing overhead was built in 1971 and consists of a three-span structure carrying Brock
Road over two rail tracks. The structure is a reinforced slab-on pre-cast concrete girder bridge
supported on two abutments and two piers. According to available archive drawings, the existing
abutments and piers are supported on steel HP 12 @ 74 (HP 310 x 10 equivalent) H-piles. The
span arrangement for the bridge is 12.7 m, 25.6 m, and 12.7 m for a total length of 51 m. The
width of the bridge deck is approximately 32.4 m. At the site, the Brock Road grade varies from
north to south from Elevations 97.7 to 96.3. The north and south approach embankments are
approximately 9.2 m to 9.5 m high, with an inclination slope of about 2H : 1 V.

The overall surface topography in the vicinity of the site is relatively flat with the ground surface
gently sloping towards the south. Commercial developments currently occupy the southeast
quadrant of the bridge crossing.
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Photographs of the site, taken during the course of the investigation, are presented in Appendix
F.

Based on published geological information, the site area is located within the lroquois Plain
physiographic region. The Iroquois Plain is a nearly level terrace, approximately 3 to 6 kilometres
wide, bordering the north shore of Lake Ontario.

The soil deposits in the project area are a result of glacial depositional systems that took place
largely during the Wisconsin glacial period. This fluctuating glacial advance and retreat produced
a complex distribution of heavily over-consolidated hard plastic glacial till layers, separated by
interstadial stratified deposits of very stiff to hard glacio-lacustrine clays and very dense, non-
plastic, silts and sands.

The soil deposits overlie bedrock of the Georgian Bay Formation which consists of shale,
interbedded dolomitic siltstone and occasional limestone. The bedrock surface gently slopes to
the southeast at a rate of about 5 m/km. The upper portion of the bedrock is generally weathered
for a depth of 1 m to 2 m. The distinction between overburden and weathered bedrock is
somewhat unclear due to gradual weathering and glacial effects.

3. SITE INVESTIGATION AND FIELD TESTING

The site investigation and field testing program were carried out on November 15 to 19, 2021,
December 10 and 14, 2021, July 19 and 20, 2022, August 16 and 17, 2022, and consisted of
drilling and sampling nine (9) boreholes, designated as Boreholes 21-02, 21-04 to 21-09, 21-11
and 21-07B. Drilled from the Brock Road platform, Boreholes 21-02, 21-05, 21-06 and 21-11
were located along the northbound lane of Brock Road, and positioned in proximity to the east
side of the existing foundation elements (piers and abutments) of the overhead, while Borehole
21-08/08B was drilled on the south approach. Borehole 21-04 was drilled near the track grade in
proximity to Pier 2. Boreholes 21-07, 21-07B and 21-09 were drilled on the east side and at the
bottom of the existing south approach embankment. In general, the boreholes were terminated
at depths ranging from 9.5 m to 25.9 m (Elevations 67.0 to 83.8), except for Borehole 21-07B
which was terminated at 3.7 m depth (Elevation 84.2). The Record of Borehole sheets of the
present investigation are provided in Appendix B.

A Dynamic Cone Penetration Test (DCPT) numbered DCPT-01 was advanced between
Boreholes 21-07 and 21-09 to 5.5 m depth (Elevation 82.9).

A geotechnical investigation was carried out at this site in August 1969 (Reference 1) and
consisted of drilling eight boreholes (numbered 1 to 5, 1A, 2A and 3A) ranging in depths from
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4.1mto 17.4 m (Elevations 71.7 t0 84.7). A subsequent geotechnical investigation was conducted
in July 1983 and January 1984 (Reference 2) in which seventeen boreholes (numbered 1 to 3, 5
to 15 and 2A) were advanced to depths varying from 5.9 m to 18.7 m (Elevations 78.9 to 96.3).
The Record of Borehole sheets for the boreholes from this previous investigation are included in
Appendix E.

The approximate locations of boreholes from the previous and present investigations are shown
on the Borehole Locations and Soil Strata drawings in Appendix A.

Thurber obtained the coordinates and ground surface elevations of the as-drilled borehole
locations in the field using a Trimble R10 GPS survey equipment. The horizontal and vertical
accuracy of the survey results meet the MTO terms of reference requirements. The coordinates
and elevations of the boreholes are given on the drawing and Record of Borehole sheets in
Appendices A and B, respectively.

Lane closures and traffic control were implemented for boreholes drilled on the Brock Road
platform.

Prior to commencement of drilling, utility clearances were obtained for all borehole locations.

Road occupancy permits were obtained for boreholes drilled on Brock Road. CN and Metrolinx
work permits were requested and obtained for Borehole 21-04.

In order to access and carry out the drilling operations at the location of Borehole 21-04, drilled
near Pier 2 and within CN’s right-of-way, flagging was provided by CN for track protection.

Hydro-vac services were used to daylight the immediate area of Borehole 21-02 within the upper
12.2 m to ensure that the borehole was advanced at a safe location and to avoid contact with a
series of anchors previously installed for an existing retaining wall located near the north
abutment.

A paid duty police officer with cruiser was required during the drilling operation of Borehole 21-02
due to close proximity of the intersection between Brock Road and the N/S-E ramp.

The current boreholes were advanced using track-mounted and truck-mounted drill rigs using
hollow stem augers as well as wash boring with tri-cone and PW casings. Soil samples were
obtained at selected depth intervals using a 50 mm outside diameter split-spoon sampler driven
in conjunction with the Standard Penetration Test (SPT) which was performed in accordance with
ASTM D1586. Rock coring was carried out using a HQ core barrel in conjunction with HW casings
in Boreholes 21-02, 21-04 and 21-05.

All rock cores were logged, and the Total Core Recovery (TCR), Rock Quality Designation (RQD)
and the Fracture Indices (FI) were determined.

Client:  Egis Canada Ltd. May 21, 2026
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In the cohesive deposits, the undrained shear strength of the material was measured in-situ by
means of field vane tests (MTO N-Vane) where applicable. Firm to soft cohesive soils were
encountered in Borehole 21-07. Therefore, Borehole 21-07B was advanced in proximity to
Borehole 21-07 to collect a relatively undisturbed sample using a thin-walled (Shelby) tube
sampler.

The current field investigation was observed on a full-time basis by a member of Thurber’s
technical staff who marked/staked the boreholes in the field, directed the drilling, sampling and
in-situ testing operations, logged the boreholes and processed the recovered soil and rock
samples for transport to Thurber’s laboratory for further examination and testing.

Groundwater conditions in the open boreholes were observed throughout the current drilling
operations. Four piezometers (19 mm and 50 mm diameter Schedule 40 PVC pipes) were
installed and enclosed in filter sand in Boreholes 21-05, 21-06, 21-07 and 21-09 to permit
groundwater level monitoring. Details of the piezometer installations are shown in Table 3.1.

Client:  Egis Canada Ltd. May 21, 2026
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Table 3.1: Borehole Completion Details

Borehole Piezometer

Fousd.atlon Borehole g !Base Ll Depth J Completion Details
nit Elevation Elevation
(m) (m)
Bentonite holeplug from 24.4 m to 20.4 m.
South Pi_ez_ometer wiFh 3.0 m slotted screen installed
Abutment 21-05( 259/71.2 20.1/77.0 | within sand filter from 204 m to 16.5 m,

backfilled with bentonite holeplug from 16.5 m
to 0.3 m, then concrete to ground surface.

Borehole caved-in to 16.5 m. Bentonite
holeplug from 16.5 m to 12.5 m. Piezometer
South with 3.0 m slotted screen installed within sand
-06(M
Approach | 21-08" | 17.4779.5 | 122/847 | gior from 12.5 m to 8.5 m, backfilled with
bentonite holeplug from 8.5 m to 0.3 m, then
concrete to ground surface.

Beyond South

Approach Piezometer with 3.0 m slotted screen installed
Embankment within sand filter from 9.5 m to 4.7 m, backfilled
-07@ )
(approx. 36 m 21-07 9.5/784 83/796 with bentonite holeplug from 4.7 m to ground
south of south surface.
abutment)
Beyond South
Approach Piezometer with 1.5 m slotted screen installed
Embankment within sand filter from 11.5 m to 9.2 m, backfilled
-09 )
(approx. 78 m 21-09 11.5/76.9 1.3/771 with bentonite holeplug from 9.2 m to ground
south of south surface.

abutment)

(1) Piezometer diameter 19 mm
(2) Piezometer diameter 50 mm

All boreholes without piezometer installations were backfilled upon completion of drilling in general
accordance with O.Reg. 903. In 2023, Thurber was directed to suspend work due to revisions to
the original design plan and other project considerations, and as a result, the four installed
piezometers were not decommissioned. From a foundation and geotechnical perspective, these
piezometers remain valuable for monitoring groundwater levels should the project resume in the
future. Alternatively, contracts for this site or surrounding sites may contain provisions stipulating
contractors to decommission these piezometers in general accordance with O.Reg. 903. The
asphalt surface was reinstated in boreholes drilled on the road platform.

Client:  Egis Canada Ltd. May 21, 2026
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4, LABORATORY TESTING

The recovered soil samples were subjected to visual identification (VI) and natural moisture
content determination. Selected soil samples were subjected to grain size distribution analyses
(sieve and/or hydrometer), and Atterberg Limits testing. All the geotechnical laboratory tests were
carried out in accordance with MTO and/or ASTM Standards, as appropriate. Geotechnical
laboratory testing results of the current investigation are summarized on the Record of Borehole
sheets in Appendix B and are presented on the figures in Appendix C.

Core samples of the shale bedrock were carefully protected to prevent drying during transport to
the laboratory. Unconfined compression tests and point load tests were carried out on selected
samples of intact shale upon arrival at the laboratory to assist in evaluation of the unconfined
compressive strength (UCS) of the bedrock. Detailed results of compression tests and point load
tests are included in Appendix C and summarized results are presented on the Record of
Borehole sheets in Appendix B. Rock core photos are presented in Appendix D.

In order to assess the potential for sulphate attack on concrete foundations, as well as the
potential for metal corrosion associated with the buried portions of the structures, selected soil
samples were submitted to SGS Canada Inc., a CALA accredited analytical laboratory in
Lakefield, Ontario, for analytical testing for corrosivity parameters and sulphate content. The
results of the analytical testing are summarized in Section 5.12 and are presented in Appendix C.

5. DESCRIPTION OF SUBSURFACE CONDITIONS

Details of the encountered subsurface stratigraphy from the current and previous investigations
are presented on the Record of Borehole sheets included in Appendices B and D, and on the
Borehole Locations and Soil Strata drawings in Appendix A. A general description of the
stratigraphy is given in the following paragraphs. However, the factual data presented in the
Record of Borehole Sheets governs any interpretation of the site conditions. It must be recognized
and anticipated that soil conditions may vary between and beyond the borehole locations.

The following soil stratigraphy descriptions are only based on data obtained from the present
investigation.

In general, the subsurface stratigraphy encountered during the present investigation consists of
pavement structure overlying embankment fill (along Brock Road) which is underlain by native
soils consisting of soft to stiff silty clay to clayey silt, or stiff to hard clayey silt till. The cohesive
deposits contain interlayers and lenses of loose to very dense silty sand to silty sand till, and very
dense gravelly sand to sand and gravel. The site is underlain by grey shale bedrock. The

Client:  Egis Canada Ltd. May 21, 2026
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groundwater level was observed to be at approximately 8 m to 10 m depths below the Brock Road
grade, and within 2 m below the toe of the approach embankment.

More detailed descriptions of the individual stratum are presented below.
51 Topsoil

A 300 mm thick layer of topsoil was encountered surficially in Boreholes 21-07, drilled at the toe
of the existing south approach embankment.

The natural moisture content measured on a sample of the topsoil was 29 percent.

The topsoil thickness may vary between and beyond the borehole locations, and the data is not
intended for the purpose of estimating quantities.

5.2 Pavement Structure

Pavement structure consisting of approximately 175 mm to 250 mm of asphalt overlying granular
(sand and gravel, gravelly sand) road base was encountered in the boreholes advanced through
the Brock Road platform (Boreholes 21-02, 21-05, 21-06, 21-08 and 21-11). The granular fill
ranged in thickness from 0.6 m to 1.7 m.

SPT ‘N’ values recorded in the granular fill ranged from 38 to 80 blows per 0.3 m of penetration
indicating a dense to very dense condition. An SPT ‘N’ value of 100 blows for less than 0.3 m of
penetration, indicating a very dense state, was measured in Borehole 21-08. The moisture
contents measured on samples of the granular fill ranged approximately from 3 percent to 10
percent.

The results of grain size analyses conducted on samples of the pavement granular fill obtained
from Boreholes 21-02 (SS2), 21-05 and 21-11 are provided on the Record of Borehole sheets in
Appendix B and illustrated on Figure C1 in Appendix C. The results are summarized as follows:

. . Granular Fill
Soil Particle (Percent)
Gravel 21to 23
Sand 62 to 69
Silt and Clay 910 15
Client:  Egis Canada Ltd. May 21, 2026
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5.3 Fill

Embankment fill was encountered underlying the pavement structure in the boreholes advanced
from the Brock Road platform (Boreholes 21-02, 21-05, 21-06, 21-08 and 21-11). Fill was
contacted surficially in Boreholes 21-04 and 21-09, and below the topsoil in Borehole 21-07.

The embankment fill typically consisted of layers of cohesive and cohesionless soils. The
cohesionless soil typically consists of brown to grey gravelly sand, brown to dark brown silt, sand,
and silty sand containing trace to some silt, trace clay. Black gravelly sand was observed in
Borehole 21-02 at 0.8 m depth. Occasional organics were encountered within the silty sand fill in
Borehole 21-07. The cohesive fill consisted of brown to grey silty clay with sand and trace gravel
and was considered part of the embankment fill in Boreholes 21-04, 21-05, 21-06, 21-08 and 21-
11.

Grinding of augers were noted in the gravelly sand fill at depths ranging from 1.8 mto 2.7 m in
Borehole 21-05. Occasional decayed wood pieces and occasional rootlets were encountered
within the silty clay fill in Borehole 21-06. In Borehole 21-08, occasional inferred cobbles and
grinding of augers were encountered throughout the silty clay fill.

The SPT ‘N’ values recorded in the cohesionless sand and silt fill ranged from 5 to 66 blows per
0.3 m of penetration indicating a variable loose to very dense condition. An SPT ‘N’ value of 100
blows for less than 0.3 m of penetration was measured within the gravelly sand fill near 2.3 m
depth in Borehole 21-05, which was consistent with the presence of wood chunks and cobbles
noted near that depth. SPT ‘N’ values of 4 to 22 blows per 0.3 m of penetration were measured
in the cohesive silty clay fill and clayey silt fill indicating a variable soft to very stiff consistency.
An SPT ‘N’ value of 0 blows per 0.3 m of penetration, indicating a very soft consistency, was
measured in the silty clay fill near 1.8 m depth in Borehole 21-04. An SPT ‘N’ value of 100 blows
for less than 0.3 m of penetration was measured within the silty clay fill near 7.8 m depth in
Borehole 21-08, which was consistent with the inferred cobbles noted near that depth.

The natural moisture contents measured on samples of the cohesionless fill generally ranged
from 2 percent to 30 percent. Natural moisture contents varying between 7 percent and 36 percent
were measured in the cohesive fill.

The results of grain size analyses conducted on samples of the cohesionless fill obtained from
Boreholes 21-02 (SS4 and SS8) and cohesive fill are provided on the Record of Borehole sheets
in Appendix B and illustrated on Figures C1 and C2, respectively, in Appendix C. The results are
summarized as follows:

Client:  Egis Canada Ltd. May 21, 2026
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Soi ) Cohesionless Fill Cohesive Fill
oil Particle (Percent) (Percent)
Gravel 5t0 16 Oto4
Sand 68 to 81 5to 46
Silt 36 to 62
Clay 141016 14 to 33

The results of Atterberg Limits tests conducted on samples of the silty clay fill are presented on
the Record of Borehole sheets in Appendix B and illustrated in Figure C9 of Appendix C. The
results are summarized as follows:

Index Property Percentage (%)

Liquid Limit 19 to 37
Plasticity Index 810 18

The results of the Atterberg Limits testing indicate that the silty clay fill has a low to medium
plasticity with group symbols of CL and CI.

54 Clayey Silt to Silty Clay

Layers of brown to grey clayey silt and silty clay with sand to some sand and containing trace
gravel were contacted at depths varying from 0.7 m to 12.0 m in Boreholes 21-02, 21-04, 21-06,
21-07 and 21-09. The thicknesses of the clayey silt to silty clay ranged from 1.1 m to 4.3 m.

The depths to the base of the clayey silt and silty clay varied from 1.8 m to 15.1 m (Elevations
82.6 to 87.5).

SPT ‘N’ values measured in the clayey silt and silty clay ranged from 3 to 12 blows per 0.3 m of
penetration. SPT ‘N’ values of 0 blow for 0.3 m of penetration was measured in Boreholes 21-04
and 21-07 at approximately 4 to 4.5 m depths, and an SPT ‘N’ value of 1 blow per 0.3 m of
penetration was measured near 12.5 m depth in Borehole 21-02. Shear strengths from field vane
tests carried out in the clayey silt and silty clay at selected depths ranged between approximately
26 kPa and 105 kPa. This combined information indicates that the clayey silt and silty clay
deposits have a typically soft to stiff consistency.

Moisture contents measured in the clayey silt and silty clay ranged approximately from 6 percent
to 39 percent.

The results of grain size distribution analyses carried out on selected samples of the clayey silt
and silty clay are presented on the Record of Borehole sheets included in Appendix B. Grain size
distribution curves of samples tested are presented on Figures C3 and C4 in Appendix C. The
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results of the grain size distribution analyses are summarized below:

Soil Particle Silty Cl(agetrc::;:r:;a)yey Silt
Gravel Oto4
Sand 1to 49
Silt 34 to 67
Clay 12 to 50

The results of Atterberg Limits tests conducted on samples of the silty clay and clayey silt are
presented on the Record of Borehole sheets in Appendix B and illustrated in Figures C10 and
C11, respectively, of Appendix C. The results are summarized as follows:

Index Property

Percentage (%)

Liquid Limit

17to 44

Plasticity Index

71025

The results of the Atterberg Limits testing indicate that the clayey silt is generally of slight plasticity
with a group symbol of CL-ML. The silty clay has a low to medium plasticity with group symbols
of CL and CI.

5.5 Silt mixed with Organics

A 600 mm thick layer of silt mixed with organics containing occasional rootlets was encountered
below the silty clay at 10.2 m depth in Borehole 21-02.

The depth to the base of the silt with organics was at 10.8 m (Elevation 86.9).

An SPT ‘N’ value recorded in the silt with organics was 4 blows per 0.3 m of penetration indicating
a loose state. The natural moisture content measured on a sample of the silt with organics was
30 percent.

5.6 Silty Sand

Grey silty sand containing trace to some gravel, trace clay was contacted in Boreholes 21-05 and
21-07 at 14.1 m and 5.3 m depth, respectively. The thickness of the silty sand was 0.7 m and
2.2m.

The depth to the base of the silty sand was at 14.8 m and 7.5 m (Elevations 82.3 and 80.4) in
Boreholes 21-05 and 21-07, respectively.
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SPT ‘N’ values of 3 and 5 for 0.3 m of penetration, indicating a very loose to loose condition, were
measured in Borehole 21-07. A higher N-value of 43 blows was obtained near the bottom of this
layer, which was consistent with the noted grinding of augers. The natural moisture contents
measured on samples of the silty sand ranged from 12 percent to 21 percent.

The results of grain size distribution analyses carried out on a selected sample of the silty sand
are shown on Figure C5 in Appendix C. The results are summarized as follows:

Soil Particle s(’;,'gianr;;'
Gravel 1
Sand 77
Silt 18
Clay 4

5.7 Gravelly Sand, Gravel, Sand and Gravel

Interlayers and/or lenses of grey gravelly sand, sand and gravel, and gravel containing trace to
some silt and trace clay were contacted at depths varying from 13.3 m to 16.3 m in Boreholes 21-
02, 21-05 and 21-06, and at 5.6 m and 7.2 m in Borehole 21-09. The thickness of these deposits
ranged from 0.8 m to 3.0 m.

The depth to the base of the gravelly sand, sand and gravel to gravel ranged from 14.1 m to 19.4
m (Elevations 77.7 to 83.0) in Boreholes 21-02 and 21-05. In Borehole 21-09 the depth to the
base of these deposits was at 8.6 m (Elevation 79.8). Borehole 21-06 was terminated within the
sand and gravel layer at 17.4 m (Elevation 79.5).

The SPT ‘N’ values recorded in the gravelly sand, sand and gravel to gravel ranged from 54 to
100 blows per 0.3 m of penetration indicating a very dense state. SPT ‘N’ values higher than 100
blows for less than 0.3 m of penetration were measured in the sand and gravel layer in Boreholes
21-06 and 21-09. The natural moisture contents measured on samples of these deposits ranged
from 9 percent to 13 percent.

The results of grain size distribution analyses carried out on selected samples of the gravelly sand
and sand and gravel are shown on Figure C6 in Appendix C. The results are summarized as
follows:

Client:  Egis Canada Ltd. May 21, 2026
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Gravelly Sand,
Soil Particle Sand and Gravel
(Percent)
Gravel 20 to 48
Sand 32to0 62
Silt and Clay 18 to 20

5.8 Sand and Silt to Silty Sand Till

Grey sand and silt to silty sand till containing trace to some gravel, trace to some clay with
occasional cobbles and occasional shale fragments was encountered at depths varying from
5.9m to 15.1 m in Boreholes 21-02, 21-04, 21-06, 21-07 and 21-09. Where fully penetrated, the
thickness of the cohesionless till varied from 1.2 m to 4.1 m.

The depth to the base of the silty sand till ranged from 10.0 m to 16.3 m (Elevations 79.0 to 81.4).
Boreholes 21-07 and 21-09 were terminated within the sand and silt till and silty sand till at 9.5 m
and 11.5 m depth (Elevations 78.4 and 76.9), respectively.

The SPT ‘N’ values recorded in these cohesionless tills ranged from 17 to 71 blows per 0.3 m of
penetration and typically increasing with depth to greater than 100 blows for less than 0.3 m
penetration, indicating compact to very dense conditions. Higher ‘N” values may be attributed to
the presence of cobbles and boulders. The natural moisture contents measured on samples of
the cohesionless till ranged from 9 percent to 17 percent.

The results of grain size distribution analyses carried out on selected samples of the sand and silt
till and silty sand till are shown on Figure C7 in Appendix C. The results are summarized as
follows:

Sand and Silt Till,
Soil Particle Sandy Silt Till
(Percent)
Gravel 1t013
Sand 55 to 64
Silt 2210 35
Clay 31013

Glacial tills inherently contain cobbles and boulders. Grinding of augers were noted in the
cohesionless tills in Boreholes 21-04 and 21-09 at 7.9 m and 9.1 m depths, respectively.
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5.9 Silty Clay to Clayey Silt Till

Brown to grey clayey silt to silty clay till with sand, trace gravel and occasional cobbles were
encountered in all but Borehole 21-07. The cohesive till was contacted at depths ranging from
1.8 m to 8.6 m in Boreholes 21-08, 21-09 and 21-11, and at lower depths of 10.0 mto 19.4 m in
Boreholes 21-02, 21-04, 21-05 and 21-06. Where fully penetrated in Boreholes 21-02, 21-04, 21-
05, 21-06 and 21-09, the thickness of the cohesive tills ranged from 1.1 m to 4.0 m.

The depth to the base of the silty clay till and clayey silt till varied from 13.1 m to 21.3 m (Elevations
75.0 to 83.8). Locally, in Borehole 21-09, the depth to the base of the silty clay till was at 5.6 m
(Elevation 82.8). Boreholes 21-08 and 21-11 were terminated within the clayey silt till at 12.5 m
and 13.7 m depth (Elevations 83.8 and 83.6), respectively.

SPT ‘N’ values measured in the clayey silt till and silty clay till typically ranged from 11 blows per
0.3 m penetration to greater than 100 blows for less than 0.3 m of penetration, indicating a stiff to
hard consistency. Higher ‘N” values may be attributed to the presence of cobbles and boulders.
An SPT ‘N’ value of 4 blows per 0.3 m of penetration was measured in Borehole 21-09 near 2.5m
depth indicating a firm consistency.

Shear strength from a field vane test carried out in the silty clay till at about 3.5 m depth in Borehole
21-09 was 26 kPa, indicating a firm consistency.

Moisture contents measured in the silty clay till and clayey silt till ranged approximately from 6
percent to 34 percent.

The results of grain size distribution analyses carried out on selected samples of the silty clay till
and clayey silt till are presented on the Record of Borehole sheets included in Appendix B. Grain
size distribution curves of samples tested are presented on Figure C8 in Appendix C. The results
of the grain size distribution analyses are summarized below:

Soil Particle Silty Clay('ggll{gelist()ey Silt Till
Gravel 1t0 8
Sand 28 to 55
Silt 31to 34
Clay 6 to 32

The results of Atterberg Limits tests conducted on samples of the silty clay till and clayey silt till
are presented on the Record of Borehole sheets in Appendix B and illustrated in Figure C12 of
Appendix C. The results are summarized as follows:

Client:  Egis Canada Ltd. May 21, 2026
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Index Property Percentage (%)
Liquid Limit 1510 28
Plasticity Index 4to 16

The results of the Atterberg Limits testing indicate that the clayey silt till is generally of slight
plasticity with a group symbol CL-ML, and the silty clay till is of low plasticity with a group symbol
of CL.

Grinding of augers was noted at various locations in the cohesive till. Glacial tills inherently contain
cobbles and boulders.

5.10 Shale Bedrock

The soil deposits above were found to be underlain by shale bedrock of the Georgian Bay
Formation. The shale is generally described as highly to moderately weathered becoming slightly
weathered to fresh with depth, thinly bedded, grey with frequent limestone interbeds. The joints
are largely horizontal to sub-horizontal and there are occasional fractured zones. Bedrock was
proved by coring below the termination of augering or tri-coning in Boreholes 21-02, 21-04 and
21-05. Rock core photos are presented in Appendix E.

Table 5.1 below summarizes depths to bedrock and top of bedrock elevations encountered in
these boreholes.

Table 5.1: Top of Bedrock

Approximate Top of Bedrock
Borehole
Number Depth Elevation
(m) (m)
21-02 21.3 76.4 Proved by coring
21-04 14.0 75.0 Proved by coring
21-05 21.1 76.0 Proved by coring

Total Core Recovery (TCR) in the core runs are at 100 percent, except for Runs 1 in Boreholes
21-02 and 21-05, where 44 and 0 percent were recorded, respectively. The Rock Quality
Designation (RQD) values typically ranged from 27 percent to 84 percent indicating fair to good
overall rock quality. Lower RQD values of 0 and 10 percent, indicating very poor rock quality, was
recorded for Run 1 in Borehole 21-02 and Runs 1 and 2 in Borehole 21-05. An RQD of 92 percent
was recorded in Run 4 in Borehole 21-05 indicating excellent rock quality.

Client:  Egis Canada Ltd. May 21, 2026
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The Fracture Index (FI) of the rock, expressed as number of fractures per 0.3 m of core, typically
ranged from 10 to greater than 10 within the upper portion of the shale decreasing to lower values
with depth. FI values greater than 10 are generally associated with fracture zones.

Unconfined compressive strengths (UCS) interpreted from point load tests conducted on selected
rock cores ranged from 6 MPa to 35 MPa. The UCS of the rock determined from laboratory
unconfined compression tests were 13.5 MPa and 15 MPa in Runs 2 and 3 in Borehole 21-02,
respectively; 49.7 MPa in Run 5 of Borehole 21-04, and 41 MPa in Run 4 of Borehole 21-05. The
combined results indicate a generally weak rock with medium strong zones. Results of these rock
strength tests are summarized on the Records of Boreholes in Appendix B and presented in
Appendix C.

5.11 Groundwater Conditions

Groundwater levels in the boreholes were observed during the drilling operations and measured
upon completion of drilling. Piezometers were installed in Boreholes 21-05, 21-06, 21-07 and 21-
09 to permit monitoring of groundwater levels. Water was added to all the boreholes in conjunction
with tri-coning and rock coring for borehole advancement; therefore, stabilized groundwater levels
might not have been established in some boreholes upon completion of drilling. Water levels
recorded in open boreholes upon completion were likely not stabilized readings (see table below).

Water levels measured in the piezometers and open boreholes are presented in Table 5.2 below.

Client:  Egis Canada Ltd. May 21, 2026
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Table 5.2: Groundwater Level Measurements

Groundwater Level
Borehole Date Depth Elevation Comments
(m) (m)
21-04 July 20, 2022 3.2* 85.8* Observed during drilling
November 17, 2021 N/A -
November 19, 2021 10.0 87.1 .
21-05 December 10, 2021 10.1 87.0 Piezometer
August 17, 2022 104 86.7
November 18, 2021 8.3 88.6
November 19, 2021 8.9 88.0
21-06 December 10, 2021 9.1 87.8 Piezometer
July 19, 2022 9.5 87.4
August 17, 2022 9.9 87.0
21-07 October 12, 2021 1.8 86.1 Piezometer
December 14, 2021 3.6* 84.8* .
21-09 | september 17, 2022 15 86.9 Piezometer

Note: * May not be stabilized.

The groundwater levels measured in the piezometers in Table 5.2 are short-term readings where
seasonal fluctuations are to be expected. In particular, the groundwater level may be at a higher
elevation after periods of significant or prolonged precipitation.

5.12 Corrosivity Test Results

Selected soil samples were submitted for analytical testing of corrosivity parameters including
sulphate content. The results of the analytical tests are summarized in Table 5.3. The laboratory
certificates of analysis and detail results are presented in Appendix C.
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Table 5.3: Analytical Corrosivity Test Results

i ; : s Redox Electrical
Sample Depth Soil Sample | Sulphide |Chloride | Sulphate Resistivity)| . - .
ID (m)  |Description | (percent) | (ug/g) | (ug/g) | PH |(ohm.cm) P"(t:lgt)'a' Co&%l;g:‘\;ny

281;212 23-29 Sand fill 0.06 580 23 9.43 653 313 1,530
281S$(2) 9.1-9.7 | Silty clay <0.04 430 67 8.35 | 1,490 294 672
2102 | 198204 | Claveysilt | ¢ a5 23 320 |872| 3,050 | 303 328
SS17 till

?Sgg 0.9-1.4 |Silty clayfill| <0.04 320 37 9.01 2,020 499 496
2182; 26-29 Silty clay <0.04 360 74 8.56 | 2,120 376 471
281é%5 3.0-3.7 |Silty clayfill] <0.04 820 51 8.41 501 218 2,000
281;?35 7.6-8.2 |Silty clayfill] <0.04 520 35 7.38 959 208 1,040

6. MISCELLANEOUS

Thurber staked and/or marked the borehole locations in the field and obtained utility clearances
prior to drilling. Thurber surveyed the as-drilled boreholes in the field, and obtained the
coordinates and ground surface elevations.

Landshark Drilling of Brantford, Ontario supplied and operated the driling and sampling
equipment for the field program.

Full time observation of the field activities was carried out by Messrs. Joshua Alexander and
Sergey Gladkiy of Thurber. Overall supervision of the field program was performed by Mr. Joshua
Alexander, P.Eng. and Ms. Rocio Palomeque Reyna, P.Eng. of Thurber.

Interpretation of the field data and preparation of the report were carried out by Ms. Rocio
Palomeque Reyna, P.Eng. The report was reviewed by Messrs. Sydney Pang, P.Eng. and Jason
Lee, P.Eng., a Designated Principal Contact for MTO Foundations Projects.
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STATEMENT FOR USE AND INTERPRETATION OF REPORT

1. STANDARD OF CARE
This Report has been prepared in a manner consistent with that degree of care and skill ordinarily exercised by members of the same profession currently
practicing under similar circumstances at the same time and in the same or similar locality and in compliance with all applicable laws.

2. COMPLETE REPORT

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment, including this Statement For Use
and Interpretation of Report, are a part of the Report, which is of a summary nature and is not intended to stand alone without reference to the
instructions given to Thurber by the Client, communications between Thurber and the Client, and any other reports, proposals or documents prepared
by Thurber for the Client relative to the specific site described herein, all of which together constitute the Report.

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED HEREIN, REFERENCE MUST BE
MADE TO THE WHOLE OF THE REPORT, AS DESCRIBED ABOVE. THURBER IS NOT RESPONSIBLE FOR USE BY ANY PARTY OF PORTIONS OF THE REPORT
WITHOUT REFERENCE TOTHE WHOLE OF THE REPORT.

3. BASIS OF REPORT

The Report has been prepared for the specific site, development, design objectives, and purposes that were described to Thurber by the Client. The
applicability and reliability of any of the findings, recommendations, suggestions, or opinions expressed in the Report, subject to the limitations provided
herein, are only valid to the extent that the Report expressly addresses proposed development, design objectives and purposes, and then only to the
extent that there has been no material alteration to or variation from any of the said descriptions provided to Thurber, unless Thurber is specifically
requested by the Client to review and revise the Report in light of such alteration or variation.

4. USE OF THE REPORT

The information and opinions expressed in the Report, or any document forming part of the Report, are for the sole benefit of the Client for the
development, design objectives, and/or purposes described to Thurber by the Client. NO OTHER PARTY MAY USE OR RELY ON THE REPORT
OR ANY PORTION THEREOF FOR OTHER THAN THE CLIENT’S BENEFIT IN CONNECTION WITH THE PURPOSES DESCRIBED IN THE
REPORT. Any use which a third party makes of the Report is the sole responsibility of such third party and is always subject to this Statement for
Use and Interpretation of Report. Thurber accepts no liability or responsibility for damages suffered by any third party resulting from use of the
Report for purposes outside the reasonable contemplation of Thurber at the time it was prepared or in any manner unintended by Thurber.

5. INTERPRETATION OF THE REPORT

a) Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks, geological units, contaminant
materials and quantities have been based on investigations performed in accordance with the standards set out in Paragraph 1.
Classification and identification of these factors is inherently judgement-based. Comprehensive sampling and testing programs
implemented with the appropriate equipment by experienced personnel may fail to locate some conditions. All investigations utilizing the
standards of Paragraph 1 will involve an inherent risk that some conditions will not be detected and all documents or records summarizing
such investigations will be based on assumptions of what exists between the actual points sampled. Actual conditions may vary significantly
between the points investigated and the Client and all other parties making use of such documents or records with or without our express
written consent need to be aware of this risk and the Report is delivered subject to the express condition that such risk is accepted by the Client
and such other parties. Some conditions are subject to change over time and those making use of the Report need to be aware of this
possibility and understand that the Report only presents the interpreted conditions at the sampled points at the time of sampling. If special
concerns exist, or the Client has special considerations or requirements, the Client must disclose them so that additional or special
investigations may be undertaken which would not otherwise be within the scope of investigations made for the purposes of the Report.

b) Reliance on Provided Information: The evaluation and conclusions contained in the Report have been prepared based on conditions in
evidence at the time of site inspections and based on information provided to Thurber. Thurber has relied in good faith upon representations,
information and instructions provided by the Client and others concerning the site. Accordingly, Thurber does not accept responsibility for any
deficiency, misstatement or inaccuracy contained in the Report resulting from misstatements, omissions, misrepresentations, or fraudulent acts
of the Client or other parties providing information relied on by Thurber. Thurber is entitled to rely on such representations, information and
instructions and is not required to carry out investigations to determine the truth or accuracy of such representations, information and instructions.

c) Design Services: The Report may form part of design and construction documents for information purposes even though it may have been
issued prior to final design being completed. Thurber is recommended to be retained to review final design, project plans and related documents
prior to construction to confirm that they are consistent with the intent of the Report. Any differences that may exist between the Report’'s
recommendations and the final design need to be reported to Thurber immediately so that Thurber can address potential conflicts.

d) Construction Services: During construction Thurber should be retained to provide field reviews. Field reviews consist of performing sufficient
and timely observations of encountered conditions to confirm and document that the site conditions do not materially differ from those
conditions considered in the preparation of the report. Adequate field reviews are necessary for Thurber to provide letters of assurance, in
accordance with the requirements of many regulatory authorities.

6. INDEPENDENT JUDGEMENTS OF CLIENT

The information, interpretations and conclusions in the Report are based on Thurber’s interpretation of conditions revealed through limited investigation
conducted within a defined scope of services. Thurber does not accept responsibility for independent conclusions, interpretations, interpolations and/or
decisions of the Client, or other parties who may come into possession of the Report, or any part thereof, which may be based on information contained
in the Report. This restriction of liability includes, but is not limited to, decisions made to develop, purchase, or sell land, unless such decisions
expressly form part of the stated purpose of the Report as described in Paragraph 3.
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APPENDIX A

Drawings 1 and 2 — Borehole Locations and Soil Strata
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APPENDIX B

Record of Borehole Sheets — Current Investigation



SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

1. TEXTURAL CLASSIFICATION OF SOILS
CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION
Boulders Greater than 200mm same
Cobbles 75 to 200mm same
Gravel 4.75 to 75mm 510 75mm
Sand 0.075 to 4.75mm Not visible particles to 5mm
Silt 0.002 to 0.075mm Non-plastic particles, not visible to
the naked eye
Clay Less than 0.002mm Plastic particles, not visible to
the naked eye
2. COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)
TERMINOLOGY PROPORTION
Trace or Occasional Less than 10%
Some 10 to 20%
Adjective (e.g. silty or sandy) 20 to 35%
And (e.g. sand and gravel) 35 to 50%
3. TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)
DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPT® N
STRENGTH (kPa) VALUE
Very Soft 12 or less Less than 2
Soft 12 to 25 2to4
Firm 251050 4108
Stiff 50 to 100 8to 15
Very Stiff 100 to 200 15 to 30
Hard Greater than 200 Greater than 30
NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing
2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value
5) Pocket Penetrometer
4. TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)
DESCRIPTIVE TERM SPT “N” VALUE
Very Loose Less than 4
Loose 410 10
Compact 10 to 30
Dense 30 to 50
Very Dense Greater than 50
5. LEGEND FOR RECORDS OF BOREHOLES
SYMBOLS AND SS  Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Wall Piston Sample
FOR PH Sampler Advanced by Hydraulic Pressure  PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Rock Core SC Soil Core
Undisturbed Shear Strength
Sensitivity =
Remoulded Shear Strength
¥ Water Level
Cpen Shear Strength Determination by Pocket Penetrometer
1) SPT ‘N’ Value Standard Penetration Test ‘N’ Value — refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed ground.
2) DCPT Dynamic Cone Penetration Test — Continuous penetration of a 50 mm outside diameter, 60° conical

steel point attached to “A” size rods driven by a 63.5 kg hammer free falling a height of 0.76 m. The resistance to cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point into undisturbed ground.



UNIFIED SOILS CLASSIFICATION

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS SW Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY SP Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
SC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (WL <30%).
GRAINED Wi <50% CI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < WL <50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
WL >50% OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE

COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

Fresh (FR)
Fresh Jointed (FJ)

Slightly Weathered
(SW)

Moderately Weathered

(Mw)

Highly Weathered
(HW)

Completely Weathered

(CW)

No visible signs of weathering.

Weathering limited to the surface of major

discontinuities.

Penetrative weathering developed on open discontinuity
surfaces, but only slight weathering of rock material.

Weathering extends throughout the rock mass, but the

rock material is not friable.

Weathering extends throughout the rock mass and the

rock is partly friable.

Rock is wholly decomposed and in a friable condition,
but the rock texture and structure are preserved. .

SYMBOLS

i

CLAYSTONE

SILTSTONE

SANDSTONE

COAL

Bedrock (general)

DISCONTINUITY SPACING

Bedding

Very thickly bedded
Thickly bedded
Medium bedded
Thinly bedded

Very thinly bedded
Laminated

Thinly Laminated

Bedding Plane Spacing

Greater than 2m
0.6 to 2m
0.2t00.6m
60mm to 0.2m
20 to 60mm

6 to 20mm

Less than 6mm

TERMS

Total Core Recovery:
(TCR)

Solid Core Recovery:
(SCR)

Rock Quality
Designation:

(RQD)

Uniaxial Compressive
Strength (UCS)

Fracture Index:

(F1)

Core recovered as a percentage
of total core run length.

Percent Ratio of solid core of
full cylindrical shape
recovered. Expressed with
respect to the total length of
core run.

Total length of sound core
recovered in pieces 0.1m in
length or larger as a percentage
of total core run length.

Axial stress required to break
the specimen

Frequency of natural fractures
per 0.3m of core run.

STRENGTH CLASSIFICATION

Rock
Strength

Extremely
Strong

Very Strong

Strong

Medium
Strong

Weak

Very Weak

Extremely

Weak
(Rock)

Approximate Uniaxial
Compressive Strength

(MPa) (psi)
Greater than  Greater than
250 36,000
100-250 15,000 to
36,000
50-100 7,500 to
15,000
25.0t050.0 3,500to
7,500
5.0t0 25.0 750 to 3,500
1.0to 5.0 150 to 750
0.25t01.0 35 to 150

Field Estimation
of Hardness*

Specimen can only
be chipped with a
geological hammer

Requires many
blows of geological
hammer to break

Requires more than
one blow of
geological hammer
to break

Breaks under
single blow of
geological
hammer.

Can be peeled by a
pocket knife with
difficulty

Can be peeled by a
pocket knife,
crumbles under
firm blows of
geological pick.
Indented by
thumbnail

THURBER
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Ministry of
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Ontario

THURBER

W.P.

2120-18-00

DIST Central

HWY 401

DATUM _Geodetic

RECORD OF BOREHOLE No 21-02

LOCATION

Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 481.3 E 339 381.0

10F3

BOREHOLE TYPE_ Hollow Stem Augers/Tricone and PW Casing/HQ Coring

DATE 2022.08.16 - 2022.08.17

COMPILED BY

LATITUDE

43.838491

LONGITUDE

-79.069970

METRIC

ORIGINATED BY _sG

CHECKED BY

AN

RPR

SOIL PROFILE

SAMPLES

ELEV

DEPTH

97.7

DESCRIPTION

GROUND SURFACE

STRAT PLOT

NUMBER

TYPE

"N" VALUES

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANCE PLOT{

20 40 60 100
1 1 1 1 1

SHEAR STRENGTH kPa

O UNCONFINED + FIELD VANE

@ QUICKTRIAXIAL X LAB VANE
20 40 60 80 100

NATURAL
MOISTURE
CONTENT

wp w WL
—_—————i
WATER CONTENT (%)
20 40 60

PLASTIC
LMt

LiQuID
LmiT

UNIT
WEIGHT

kN/m 3

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

0.0

ASPHALT:(175mm)

0.2

96.9

SAND and GRAVEL, trace silt,
occasional cobbles

Very Dense

Brown

0.8

96.1

Moist
(FILL)

SS

73

Gravelly SAND, trace silt and clay,
occasional asphalt fragments,
occasional plastic pieces

1.6

89.0

Compact
Black to Grey
Moist

(FILL)

Black to Brown

SAND, trace gravel, trace to some silt
and clay

Dense

Brown

Moist

(FILL)

Layer of sandy silt (200mm)
Very Dense

Dark Brown

Moist to Wet

Some gravel

Dense

SS

SS

48

SS

35

SS

42

SS

42

SS

60

SS

66

SS

40

8.7

Silty CLAY, trace sand
Stiff
Grey
Wet

10

SS

97

94

92

91

90

©
©

©
0

2 69 9
(SI+CL)

5 81 14

(SI+CL)

Mud rotary and
tricone used from|
4.5m

16 68 16

(SI+CL)

0 6 67 27

Continued Next Page

+3 %

3.

20
Numbers refer to 15¢_5

Sensitivity 10

(%) STRAIN AT FAILURE



ONTMT4S2 2020LIBRARY(MTO).GLB MTO-30524.GPJ 1/8/26

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 21-02 20F 3 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 481.3 E 339 381.0 ORIGINATED BY _sG
DIST Central HWY 401 BOREHOLE TYPE_ Hollow Stem Augers/Tricone and PW Casing/HQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2022.08.16 - 2022.08.17 LATITUDE 43.838491 LONGITUDE -79.069970 CHECKED BY RPR
DYNAMIC CONE PENETRATION
(=) 6 { PLASTIC | Re vaup [ =
= o |23| 8 20 40 60 80 100 [T convenr M| SO &
Sle w2l z 1 wp w wo| 3 Z | GRANSIZE
ELEV o |lmn| ¥ 1258 O |SHEAR STRENGTH kPa
DESCRIPTION =l = & < zZz E _— DISTRIBUTION
DEPTH S|IS| £ | 5 [38]| < |o UNcoNFINED  + FIELD VANE Y %)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 40 €0 80 100 20 40 60 kNm3 |GR SA sl cL
87.5 Si!ty CLAY, trace sand & N
10.2 Stiff _j
Grey ]
Ay
Wet -4
86.9] SILT, mixed with organics, occasional ;;_ 87 o)
10.8 rootlets o
Loose 1| ss | 4 Hb 0 34 50 16
Black to Grey
\Wet
Clayey SILT, with sand +
Stiff .
Grey e
85.7, Wet
120|  silty CLAY, trace sand
Stiff
Brown to Grey
Wet 121 88 | 1 I | 0 3 47 50
85
+
84
1 W q
A%.C
83
82.6
15.1 Silty SAND, some gravel, trace clay o
Compact |14
Grey .
Wet | 4 13| SS 17 [¢] 13 56 23 8
(TILL) i 82
I
4
81.4
16.3|  Gravelly SAND, trace to some siltand ~ [o°2®
clay o
Very Dense IO 81
Grey B
Wet °0%% o
ooei] 14| ss | 91
020
Spoon bouncing at 16.5m o007 °
o000
6%
oo
79.9 KX 80
17.8 Clayey SILT, with sand, trace gravel o |
Hard | 114
Grey E
Wet 1%
(TILL) ] 15| ss | 428 H 6 47 38 9
Y 79
14
iV
147
Occasional shale fragments [ 114
|1 78
Continued Next Page 20
+3 % 3. Numbers refer to 15$_5

Sensitivity 1o (%) STRAIN AT FAILURE




ONTMT4S2 2020LIBRARY(MTO).GLB MTO-30524.GPJ 1/8/26

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 21-02 30F3 METRIC
W.P. 2120-18-00 LOCATION _Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 481.3 E 339 381.0 ORIGINATED BY _sSG
DIST Central HWY 401 BOREHOLE TYPE_ Hollow Stem Augers/Tricone and PW Casing/HQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2022.08.16 - 2022.08.17 LATITUDE 43.838491 LONGITUDE -79.069970 CHECKED BY. RPR
DYNAMIC CONE PENETRATION
W, P4 & PLASTIC LiQuID E=
£z 9] LM MOISTURE mr| E 5 &
5 o |<E| & 20 40 60 80 100 CONTENT Zz Q9
Sle w2l z 1 wp w wo| 3 Z | GRANSIZE
= ) o 3 25 O |SHEAR STRENGTH kPa
ELEY DESCRIPTION S & 2128 E —— DISTRIBUTION
DEPTH é S c > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
Clayey SILT, with sand, trace gravel 4[] 16 | SS 101 o
Hard | ¥
Grey E
Wet 0
(TILL) | 77
3
Shale-till complex 1Y%
76.4 Coring started at 21.3m 1 1 1107
) — = 025 °© Fi
21.3 SHALE moderately weathered, thinly F RUN #1
bedded, grey to dark grey, with 1 | RUN 2 TCR=44%
limestone interbeds: (Georgian Bay 76 SCR=33%
Formation) 10 RQD=0%
Rubble zone from 21.4m to 21.5m 5
Horizontal fractures at 21.5m
Sub-vertical fracture at 21.5m 2 [ RUN 2 RUN #2
TCR=100%
Clay layer from 21.5m to 21.6m 75 10 SCR=98%
Sub-horizontal fractures at 22.5m, Sggf?;ogMPa
22.6m, 22.3m, 22.4m and 22.5m 4 (ucT)
Horizontal fractures at 21.9m, 22.0m, 10
22.1m, 22.3m, 22.4m, 22.5m, 22.6m,
22.8m, 22.9m, 23.0m and 23.1m
Slightly weathered to fresh 74 1
Vertical fractures at 21.9m, 22.1m,
22.4m, 22.5m, 22.6m, 23.1m and 3 | RUN 3 |RUN#3
23.2m TCR=100%
Horizontal fractures at 23.4m, 23.6m, 3 gg';:_;%/%
= o
23.8m, 24.0m, 24.3m and 24.5m UCS=15.0MPa
73.0 Sub-horizontal fracture at 24.5m 7 1 (UCT)
24.7 END OF BOREHOLE AT 24.7m
BOREHOLE BACKFILLED WITH
CEMENT FROM 24.7m TO 4.6m,
BENTONITE HOLEPLUG FROM 4.6m
TO 0.3m, THEN ASPHALT COLD
PATCH TO SURFACE.
HYDRO-VAC WAS USED TO
DAYLIGHT THE UPPER 12.2m AT AN
ADJACENT LOCATION.
3 3. Numbers ref Py
+3 x3. umbers refer to 15¢_5

Sensitivity 10

(%) STRAIN AT FAILURE
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Ministry of
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Ontario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 21-04 10F 3 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 437.9 E 339 399.5 ORIGINATED BY _sG
DIST Central HWY 401 BOREHOLE TYPE_ Hollow Stem Augers/Tricone and PW Casing/HQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2022.07.19 - 2022.07.20 LATITUDE 43.838100 LONGITUDE -79.069744 CHECKED BY RPR
DYNAMIC CONE PENETRATION
w %) < PLASTIC LiQuID
£z 9] LM MOISTURE mr| E 5 &
= n |<8| o 20 40 60 80 100 CONTENT z9
S| L | Y |2E| = 1 wp w wo| 3 Z | GRANSIZE
ELEV DESCRIPTION & o| & 2 g a 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH < |z > (3 3 < | © UNCONFINED  + FIELD VANE Y %)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
89.0 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00| SANDand GRAVEL, trace silt
Loose 1 ss 8
Brown
88.4 Moist
0.6 (FILL) 1| As )
88.1 o
09 Clayey SILT, trace gravel, trace sand,
occasional organics Py ss 6 88 5
Brown to Dark Brown
Moist
(FILL)
Silty CLAY, with sand, trace gravel
Firm to Very Soft 3|ss| o H—d4 3 28 39 30
Brown
6.8 Moist 87
: FILL ¢
22 (FILL) 7]
Silty CLAY, with sand, trace gravel o
Firm to Stiff 4 ss 4
Brown
o
Wet
a Mud rotary and
86 H
tricone used from|
AV o 3.0m
5 SS 12 o 4 38 34 24
o
84.9 85
4.1 Clayey SILT, with sand, trace gravel
Soft
Grey
Wet
6 SS 0 ] 3 49 36 12
84
83.1 J»'S
5.9 Silty SAND, trace gravel, trace clay | 83
Compact |
Grey - 1 T™wW o 3 59 32 6
Wet .4
(TILL) .
[1°[ 7| ss | 25
¥ 82
.|o
i
Occasional inferred cobbles . 8 ss 32 o
Dense to Very Dense o 81
4
Augers grinding from 7.9m to 10.0m IB
e
L 80
.|
| 113/ 1 64 32 3
1l SS |oo7s °
L[O
-4
79.0 1007 o
Continued Next Page 20
+3 % 3. Numbers refer to 15$_5
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Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 21-04 20F3 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 437.9 E 339 399.5 ORIGINATED BY _sG
DIST Central HWY 401 BOREHOLE TYPE_ Hollow Stem Augers/Tricone and PW Casing/HQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2022.07.19 - 2022.07.20 LATITUDE 43.838100 LONGITUDE -79.069744 CHECKED BY RPR
DYNAMIC CONE PENETRATION
W, P4 & PLASTIC LiQuID E=
==z [$} LIMIT MOISTURE | E & &
5 o |<E| & 20 40 60 80 100 CONTENT Zz Q9
Sle w2l z 1 wp w wo| 3 Z | GRANSIZE
ELEV o lm| @ 3 ]125| 2 |[SHEAR STRENGTH kPa A DISTRIBUTION
DESCRIPTION (S| > | 2 |852| &
DEPTH § S| £ > 8 5] <>( O UNCONFINED + FIELD VANE Y (%)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 [GR SA sI cL
10.0 Clayey SILT, with sand, trace gravel 45 I A
Hard iyt
Grey E
Wet 0
(TILL) I
3.
1911 14 ss 01%26 bl 1 50 40 9
1A ' 78
v
L A4
1%
A 77
1
|4 118/ 8 55 31 6
Occasional inferred cobbles 12| S8 19275 °
17
4 .
%7 6
14 Fl
o
)% 10
Occasional shale fragments 14
Spoon bouncing 14 10
50/
75.0 Coring started at 14.0m #1113 SS |o100 °
75
14.0 SHALE highly weathered, thinly 1 | Run 10 | RUN#1
bedded, grey to dark grey, with TCR=109%
limestone interbeds: (Georgian Bay 10 gg%:ié;‘{/"
Formation) e
10
RUN #2
Vertical fractures from 13.9m to 14.0m 74 10 TCR=100%
2 | RUN SCR=62%
RQD=48%
_ 9 UCS=15.5MPa
Highly fractured zone between 13.8m (Average PLT)
to 13.9m and 14.0m to 14.3m 2
Clay seams at 14.1m and from 14.2m 8
to 14.3m 73
Horizontal fractures at 14.5m, 14.6m, 8
14.7m, 14.8m, 14.89m, 15.1m, 15.2m, ?gg ﬁ%oty
10 =100%
15.4m, 15.6m, 15.8m and 15.9m 3 | RUN SCR=60%
RQD=38%
10 | ucs=26.2MPa
Highly fractured zone between 14.3m 72 (Average PLT)
to 14.5m and 14.8m to 15.1m 4
Sub-horizontal fractures at 15.0m, 2
15.1m, 14.6m, 15.4m, 15.76m and
15.7m 5
RUN #4
) 7 5 TCR=100%
Sub-horizontal fractures from 15.9m to 4 | RUN SCR=63%
16.0m and 16.1m to 16.2m RQD=27%
3 UCS=18.7MPa
Horizontal fractures at 16.0m, 16.2m, (Average PLT)
16.3m, 16.4m, 16.45m, 16.6m and 3
17.1m
70 4 |runss
Highly fractured zones from 16.3m to TCR=100%
16.4m and 16.6m to 16.9m 4 [SCR=72%
RQD=53%
5 UCS=24.4MPa
Vertical fractures from 16.7m to 16.8m 5 | RUN (Average PLT)
UCS=49.7MPa
6 (ucr)
Continued Next Page 20
+3 % 3. Numbers refer to 15$_5

Sensitivity 10

(%) STRAIN AT FAILURE
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Ministry of
v Transportation

Ontario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 21-04 30F3 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 437.9 E 339 399.5 ORIGINATED BY _sG
DIST Central HWY 401 BOREHOLE TYPE_ Hollow Stem Augers/Tricone and PW Casing/HQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2022.07.19 - 2022.07.20 LATITUDE 43.838100 LONGITUDE -79.069744 CHECKED BY RPR
DYNAMIC CONE PENETRATION
[t %) 6 PLASTIC MOISTURE LiQuID = T
= o |23| 8 20 40 60 80 100 [T convenr M| SO &
9| x w |2 £ z 1 1 1 L L w w w ouw GRAIN SIZE
ELEV e8| 8| 2 |25| & [SHEARSTRENGTHKPa P o - 2 | pisTRIBUTION
DEPTH DESCRIPTION 213z | 23 Z | o UNCONFINED  + FIELD VANE y )
g z z|g° u>_.,| @ QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 40 e 80 100 20 40 60 kN/m3 [GR sA sI cL
SHALE  highly to moderately 2
weathered, thinly bedded, grey to dark
grey, with limestone interbeds:
(Georgian Bay Formation) 3
Horizontal fractures at 17.5m, 17.7m,
17.8m, 18.1m, 18.2m, 18.7m and 2
18.8m 68 RUN #6
. 0 TCR=100%
Highly fractured zone at 17.6m and 6 | RUN SCR=60%
18.4m to 18.5m RQD=73%
) 3 UCS=38.3MPa
Sub-horizontal fractures at 17.8m, (Average PLT)
17.9m to 18.0m, 18.1m to 18.2m and 8
18.8m to 18.9m
67.0 - — -
220 END OF BOREHOLE AT 22.0m
WATER LEVEL OBSERVED AT 3.2m
DURING DRILLING.
BOREHOLE BACKFILLED WITH
CEMENT GROUT FROM 22.0m TO
GROUND SURFACE.
3 3. Numbers refer to 2
+9,x3: 15-B-5
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Sensitivity 10

THURBER
RECORD OF BOREHOLE No 21-05 10F 3 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 415.4 E 339 402.0 ORIGINATED BY JA
DIST Central HWY 401 BOREHOLE TYPE_ Hollow Stem Augers/Tricone and PW Casing/HQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2021.11.16 - 2021.11.17 LATITUDE 43.837897 LONGITUDE -79.069714  CHECKED BY RPR
DYNAMIC CONE PENETRATION
w < PLASTIC LiQuID
E 2 [$} LIMIT MOISTURE | E & &
5 » <§c 5| & 20 40 60 80 100 CONTENT z0
il 4 = z ! . L L 1 wp w we | 2 g GRAIN SIZE
ELEV o |lmn| ¥ 1258 O |SHEAR STRENGTH kPa
DESCRIPTION > & < zZz E _O— DISTRIBUTION
DEPTH g135| F > 8 5] < O UNCONFINED + FIELD VANE Y (%)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
97.1 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00|  ASPHALT: (200mm) : ; 97
02 SAND and GRAVEL, trace silt,
occasional cobbles
Very Dense 1] 8S | 50 ©
96.2 “Bﬂr;’i‘;"t"
0.9 (FILL) 0
6
Gravelly SAND, some silt and clay 2 sS 38 °
Dense to Compact
Brown
Moist
(FILL) 3| ss| 25 o 23 62 15
Augers grinding from 1.8m to 2.7m %5 (Si+CL)
Occasional decayed wood chunks,
94.1 occasional cobbles
3.0 Silty CLAY, with sand, trace gravel 94 Switch to tri-cone|
Firm to Stiff at3.0m
Brown to Grey 5 SS 4 o
Moist to Wet
(FILL)
93
6 SS 13 o
92
91
7 SS 14 e 2 39 39 20
90
Very Stiff 8 SS 16 o
89
Occasional rootlets at 8.1m
88
o
o
9 SS 22 0|__| 1 27 44 28
87.1
Continued Next Page 20
+ 3’ x 3. Numbers refer to 15_¢_5

(%) STRAIN AT FAILURE
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Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 21-05 20F 3 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 415.4 E 339 402.0 ORIGINATED BY JA
DIST Central HWY 401 BOREHOLE TYPE_ Hollow Stem Augers/Tricone and PW Casing/HQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2021.11.16 - 2021.11.17 LATITUDE 43.837897 LONGITUDE -79.069714  CHECKED BY RPR
DYNAMIC CONE PENETRATION
W, P4 a PLASTIC LiQuID ':E
= O LM MOISTURE umr | E &
= o |<8| @ 20 40 60 80 100 CONTENT zQ
2lel o | 83| 2 e wp w w | 5 | cransize
ELEV DESCRIPTION & ol a 2 25 g SHEAR STRENGTH kPa - e DISTRIBUTION
DEPTH 5 IR EE: < |© UNCONFINED  + FIELD VANE y %)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 [GR SA sI cL
10.0 Silty CLAY, with sand, trace to some 191 87
gravel g }
Stiff to Very Stiff p
Brown to Grey 1A
Wet /
(TILL) §
14 10| SS 1 [¢]
4 86
(14|
05
i%
) 85
1y
4
. 1 SS 29 [¢]
14
1%% 84
83.8
13.3 GRAVEL some sand, trace to some °
silt and clay °
Very Dense <
Grey ¢ ° o
Wet 3
83.0 ol 12| SS 54 o)
T 83
14.1 Silty SAND, trace clay I °
Very Dense |
Grey i
Wet
82.3 .
14.8|  silty CLAY, with sand, trace to some  (]#]
gravel ie
Hard p } 82
Grey v
Wet
(TILL) 13| ss | 76 o
g%
i 81
80.8 A
16.3|  Gravelly SAND, trace to some siltand ~ [.°.°
clay
Very Dense Jene
Grey o2e°
Wet 6%
°.>.{ 14 | SS 100 - 80 o] 20 62 18
S (SI+CL)
R
79
00
ool 15| ss | 67 o
R
78
777
194 Clayey SILT, with sand, trace gravel, 14 |
occasional cobbles, occasional shale | ¥4
fragments E
(TILL) 1% 100 |- H R
Continued Next Page 20
+ 3’ x 3. Numbers refer to 15$_5

Sensitivity

10

(%) STRAIN AT FAILURE



ONTMT4S2 2020LIBRARY(MTO).GLB MTO-30524.GPJ 1/8/26

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 21-05 30F3 METRIC
W.P. 2120-18-00 LOCATION _Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 415.4 E 339 402.0 ORIGINATED BY _JA
DIST Central HWY 401 BOREHOLE TYPE_ Hollow Stem Augers/Tricone and PW Casing/HQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2021.11.16 - 2021.11.17 LATITUDE 43.837897 LONGITUDE -79.069714  CHECKED BY. RPR
DYNAMIC CONE PENETRATION
W, P4 a PLASTIC LIQuUID =
= O LM MOISTURE wr| E 5 &
5 o |<8| @ 20 40 60 80 100 CONTENT zZ9
Sle w2l z 1 wp w wo| 3 Z | GRANSIZE
= ) o 3 25 O |SHEAR STRENGTH kPa
ELEY DESCRIPTION S & 2128 E —— DISTRIBUTION
DEPTH é S c > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
Clayey SILT, with sand, trace gravel, 14 | o] SS [0=00 7 4 473910
occasional cobbles, occasional shale | ¥
fragments E
Hard J 6
Grey | 100/
Wet A 17| SS |o1zs
(TILL) § 7
76.0 Highly weathered shale-till complex, 18| SS 0025 76 FI
211 thinly laminated RUN #1
Coring started at 21.1 >10 | TCR=0%
oring started at 21.1m o | ron o SCR=0%
Highly weathered shale-till complex, o RQD=0%
thinly laminated "
q
o
SHALE highly weathered, thinly 75 >10
bedded, grey to dark grey, with RUN #2
limestone interbeds: (Georgian Bay 2 | RUN >10 TCR=100%
Formation) SCR=13%
RQD=10%
3 UCS=26.8MPa
(PLT)
Clay and gravel layer (75mm) at 22.5m 2
74
RUN #3
Moderately weathered 2 TCR=100%
SCR=80%
=569
Sub-vertical fracture at 22.8m 3 | RUN 2 585=1566.é)MPa
Horizontal fractures at 22.9m, 23.1m, 1 (Average PLT)
23.2m, 23.3m, 23.5m and 23.6m 73
Clay seams (25mm) at 23.3m and 1
23.5m
1
Slightly weathered to fresh RUN #4
1 TCR=100%
Sub-horizontal fractures at 23.8m, SCR=100%
24.1m and 24.2m 72 RQD=92%
4 | RUN ' |ucs=41.0MPa
Sub-horizontal fractures at 24.4m and (UCT)
25.9m 4 UCS=16.0MPa
(Average PLT)
2
71.2
25.9 END OF BOREHOLE AT 24.4m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.05m slotted screen.
WATER LEVEL READINGS
DATE DEPTH(m) ELEV.(m)
2021.11.17 N/A -
2021.11.19 10.0 87.1
2021.12.10 10.1 87.0
2022.08.17 10.4 86.7
3 3. Numbers refer t Py
+3 x 3. Numbers refer to 15_¢_5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S2 2020LIBRARY(MTO).GLB MTO-30524.GPJ 1/8/26

Ministry of
v Transportation

Ontario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 21-06 10F 2 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 403.6 E 339 405.7 ORIGINATED BY JA
DIST Central HWY 401 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2021.11.18 -2021.11.18 LATITUDE 43.837791 LONGITUDE -79.069669 CHECKED BY RPR
DYNAMIC CONE PENETRATION
W, P4 a PLASTIC LIQuUID =
= 9] LM MOISTURE mr| E 5 &
= o |<8| @ 20 40 60 80 100 CONTENT zQ
Sle w2l z 1 wp w wo| 3 Z | GRANSIZE
ELEV o|ln| o 1258 O |SHEAR STRENGTH kPa DISTRIBUTION
DESCRIPTION (S| > | 2 |852| & °
DEPTH § S| £ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
96.9 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ASPHALT: (200mm) : ;
02 SAND and GRAVEL, trace silt, trace
clay
Very Dense to Dense 1 SS 80 o
Brown
Moist 96
(FILL)
2 SS 39 o
95.4
1.5 Silty SAND, trace clay, trace gravel
Compact 3| ss | 18 o
Brown 95
Moist
94.7 (FILL)
22
Silty CLAY, with sand, trace gravel,
occasional rootlelts, occasional 4 ss 19 °
decayed wood pieces
Very Stiff to Stiff
Brown to Grey 94
Wet
(FILL)
5 SS 14 - 1 40 44 15
93
92.0 6 | SS 12 92
4.9 Silty SAND, trace to some gravel, °
trace clay
Compact
Brown
Wet
(FILL)
91
90.5 °
- 7 SS 15
6.4 Silty CLAY, trace sand
Very Stiff
Grey
Wet 90
89.7 (FILL)
7.2 Silty SAND, some gravel, occasional
clay seams
Compact
Brown to Grey
Moist
(FILL) 8 | ss | 16 89 o
88.2
8.7 Silty CLAY, occasional roolets
Stiff 88
Grey
Wet
9 SS 1 q
- 87
Continued Next Page 20
+ 3’ x 3. Numbers refer to 15_¢_5




ONTMT4S2 2020LIBRARY(MTO).GLB MTO-30524.GPJ 1/8/26

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 21-06 20F2 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 403.6 E 339 405.7 ORIGINATED BY JA
DIST Central HWY 401 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2021.11.18 -2021.11.18 LATITUDE 43.837791 LONGITUDE -79.069669 CHECKED BY RPR
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuID = T
5 o |<5| 8 20 40 60 80 100 LMT - content  UMT[ S @ &
2lel o | 83| 2 e wp w w | 5 | cransize
ELEV Ela] & | 2 |2g| 2 [SHEARSTRENGTHkPa ——— DISTRIBUTION
DEPTH DESCRIPTION 5 IR EE: < | O UNCONFINED  + FIELD VANE Y %)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
86.7 Silty CLAY
! %
102\ Stiff ;7‘
Grey "
Wet ’ }
Silty CLAY, with sand, trace gravel '/
Stiff to Hard d 86
Brown to Grey § 10| ss 12 ter 4 33 41 22
Wet A
(TILL) 1%
(12
A 85
i%
iy
No recovery 41| SS
1%%
i % 84
83.8 Augers grinding from 13.1m to 13.7m 1%
13.1 Silty SAND, some gravel, trace clay, O
occasional cobbles, occasional shale 4
fragments
Very Dense [.4
Grey I8 °
Wet 9] 83
(TILL) 1. 14 12| SS [¢]
L 4
L|o
14
82
4
i (2]
4
13| ss o 12 58 26 4
81.2 .
15.7 SAND and GRAVEL, trace silt, trace o
clay .oZo.: 81
Very Dense Jese
Grey B
Wet S
ool 1a | ss 80
o
79.5 el
174 END OF BOREHOLE AT 17.4m.
BOREHOLE CAVED-IN TO 16.5m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.05m slotted screen.
WATER LEVEL READINGS
DATE DEPTH(m) ELEV.(m)
2021.11.18 8.3 88.6
2021.11.19 8.9 88.0
2021.12.10 9.1 87.8
2022.07.19 9.5 87.4
2022.08.17 9.9 87.0
20
+ 3’ x 3. Numbers refer to 15$_5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S2 2020LIBRARY(MTO).GLB MTO-30524.GPJ 1/8/26

Ministry of
v Transportation

Ontario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 21-07 10F 2 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 392.9 E 339 434.3 ORIGINATED BY JA
DIST Central HWY 401 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2021.12.10-2021.12.10 LATITUDE 43.837693 LONGITUDE -79.069314  CHECKED BY RPR
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuID = T
= o |23| 8 20 40 60 80 100 [T convenr M| SO &
Sle w2l z 1 wp w wo| 3 Z | GRANSIZE
ELEV & m| B 2 25 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION 5 IR EE: < | O UNCONFINED  + FIELD VANE Y %)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
87.9 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
——
8(7’-2 TOPSOIL: (300mm) == °
- 1 SS 5
03 Silty SAND, trace clay, occasional °
organics
Loose °
Brown
86.9 W 87
et ]
1.0 (FILL) 2188 ] 5 H-? 0 16 66 18
Silty CLAY, trace to some sand, trace
gravel
Firm
Grey
Moist to Wet 3 88 7 86 °
4 SS 3 H—H 0 1 63 36
85
%0
84
With sand, trace gravel 5| Ss 0 H 135 41 23
1.7
83
82.6 Augers grinding at 5.2m
53 Silty SAND, trace to some gravel, -
trace clay |
Very Loose to Loose }]16| ss 3
Grey
Wet | 82
(No recovery) 7 SS 5 i
't 81
Augers grinding from 6.2m to 6.4m 8 | S8 | 43 o 177 18 4
80.4 -
7.5 SANDand SILT, trace clay, trace 9.
gravel, occasional shale fragments 114
Dense to Very Dense | 9| SS 42 80 o
Grey 1.0
Wet IEN
(TILL) 19
1.4
o
1 79
Q.
114 X
100/
10| ss - o 4 55 35 6
78.4 0.175 RS
9.5 END OF BOREHOLE AT 9.5m.
Piezometer installation consists of
50mm diameter Schedule 40 PVC
Continued Next Page 20
+ 3’ x 3. Numbers refer to 15$_5




ONTMT4S2 2020LIBRARY(MTO).GLB MTO-30524.GPJ 1/8/26

Ministry of
v Transportation

Ontario

Sensitivity 1o (%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 21-07 20F2 METRIC
W.P. 2120-18-00 LOCATION _Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 392.9 E 339 434.3 ORIGINATED BY JA
DIST Central HWY 401 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2021.12.10-2021.12.10 LATITUDE __ 43.837693 LONGITUDE _ -79.069314 CHECKED BY___ RPR
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuID = T
= o |23| 8 20 40 60 80 100 [T convenr M| SO &
Sle w2l z 1 wp w w | 3T | GrRANSIZE
ELEV 18| ¢ | 2|25 & [SHEARSTRENGTHKPa A 2 | bISTRIBUTION
DEPTH DESCRIPTION 5 IR EE: < | O UNCONFINED  + FIELD VANE Y %)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
pipe with a 3.05m slotted screen.
WATER LEVEL READINGS
DATE DEPTH(m) ELEV.(m)
2021.10.12 18 86.1
20
+ 3 % 3. Numbers refer to 15$_5




ONTMT4S2 2020LIBRARY(MTO).GLB MTO-30524.GPJ 1/8/26

Ministry of
v Transportation

Ontario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 21-07B 10F 1 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 392.9 E 339 434.3 ORIGINATED BY JA
DIST Central HWY 401 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2021.12.14 -2021.12.14 LATITUDE 43.837693 LONGITUDE -79.069314  CHECKED BY RPR
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuID = T
= o |23| 8 20 40 60 80 100 [T convenr M| SO &
Sle w2l z 1 wp w wo| 3 Z | GRANSIZE
ELEV & m| B 2 g a g SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION 5 IR EE: < | O UNCONFINED  + FIELD VANE Y %)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
87.9 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Borehole augered to 3.0m depth below
ground surface to collect an
undisturbed Thin Walled Shelby Tube
sample. Borehole 21-07B is associated
with Borehole 21-07. Therefore, refer
to the Record of Borehole Sheet 21-07
for soil description. 87
86
85
1 T™W
84.2
37 END OF BOREHOLE AT 3.7m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG FROM 3.7m
TO GROUND SURFACE.
3 3. Numbers ref Py
+3 x3. umbers refer to 15¢_5




ONTMT4S2 2020LIBRARY(MTO).GLB MTO-30524.GPJ 1/8/26

Ministry of
v Transportation

Ontario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 21-08/21-08B 1 OF 2 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 368.0 E 339 416.7 ORIGINATED BY JA
DIST Central HWY 401 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2021.11.15-2021.11.15 LATITUDE 43.837469 LONGITUDE -79.069534 CHECKED BY RPR
DYNAMIC CONE PENETRATION
w %) < PLASTIC LiQuID
=z O LM MOISTURE wr| E 5 &
= n |<8| o 20 40 60 80 100 CONTENT z9
Sle w2l z 1 wp w wo| 3 Z | GRANSIZE
ELEV o|ln| o 1258 O |SHEAR STRENGTH kPa
DESCRIPTION > > < zZz E _O— DISTRIBUTION
DEPTH é S [ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
96.3 GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 ASPHALT: (200mm)
0.2 sSANDand GRAVEL trace silt, trace 1| ss ()1%9/5 96 5
clay, organic like odour .
Very Dense
Grey
Wet
(FILL) 2| ss | 67 o
5
94.9 %
14 Silty CLAY, with sand, trace gravel
Very Stiff to Stiff o
Brown to Grey 3 SS 15
Moist 9]
(FILL)
94
4 | ss 18 gd— 4 41 40 15
Occasional inferred cobbles
Augers grinding from 3.0m to 3.3m q
5| ss | 16 93 5
92
Augers grinding from 4.8m to 5.5m 6 | SS 12 o H 4 46 36 14
91
90
7 SS 12 o
89
i i 100/ During the first
Occasional inferred cobbles 8 SS | 9225 o attempt to drill
this borehole, it
was not possible
to advance the
aq borehole beyond
87.9 K b 8.4m depth.
8.4 Clayey SILT, with sand, trace gravel 14 Therefore, the
Stiff 1 borehole was
A moved 3.0m
Brown to Grey E north and
Wet 1% advanced withou
TILL sampling to 8.4m
( ) e depth. Soil
|V 87 sampling
g resumed beyond
]9 SS| 13 ° this depth.
iV
Continued Next Page 20
+3 % 3. Numbers refer to 15$_5




ONTMT4S2 2020LIBRARY(MTO).GLB MTO-30524.GPJ 1/8/26

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 21-08/21-08B 2OF 2 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 368.0 E 339 416.7 ORIGINATED BY JA
DIST Central HWY 401 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2021.11.15-2021.11.15 LATITUDE 43.837469 LONGITUDE -79.069534 CHECKED BY RPR
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuID = T
= o |23| 8 20 40 60 80 100 [T convenr M| SO &
Sle w2l z 1 wp w wo| 3 Z | GRANSIZE
ELEV a8 g | 3 [25] & [SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH DESCRIPTION 5 IR EE: < | O UNCONFINED  + FIELD VANE Y %)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page i - 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
Clayey SILT, with sand, trace gravel 14 |
Hard 1y 86
Brown to Grey E
Wet 0
(TILL) [
4
7114 10| ss 60 oH 7 44 37 12
i 85
Augers grinding at 11.5m /“ §
Inferred cobbles and boulders at 11.6m [}/
4
194 1 SS 78 o
83.8 Augers grinding at 12.5m 1 4 84
12.5 END OF BOREHOLE AT 12.5m.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.3m,
THEN ASPHALT COLD PATCH TO
SURFACE.
20
+3 % 3. Numbers refer to 15$_5

Sensitivity 1o (%) STRAIN AT FAILURE




ONTMT4S2 2020LIBRARY(MTO).GLB MTO-30524.GPJ 1/8/26

Mo o T

Ontario THURBER
RECORD OF BOREHOLE No 21-09 10F 2 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 352.4 E 339 444.2 ORIGINATED BY JA
DIST Central HWY 401 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2021.12.14 -2021.12.14 LATITUDE 43.837328 LONGITUDE -79.069193 CHECKED BY RPR
DYNAMIC CONE PENETRATION
w %) < PLASTIC LiQuID
£z 9] LM MOISTURE mr| E 5 &
= n |<8| o 20 40 60 80 100 CONTENT z9
2lel o | 83| 2 e wp w w | 5 | cransize
ELEV DESCRIPTION & o| & 2 g a 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH § % I > 8 % <>( O UNCONFINED + FIELD VANE Y (%)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
88.4 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 SILT, trace sand, trace clay, trace
gravel, occasional roots, occasional 1 ss 6
shale fragments 88
677 Loose
J Brown A
0.7 Wet
(FILL)
2 SS 8 -o—| 0 17 55 28
Silty CLAY, some sand, occasional H
rootlets
Stiff 87
Grey
Moist o
866 3 3 SS 10
1.8 Silty CLAY, with sand, trace gravel 1] o
Firm to Stiff g
Grey p
Wet % 86
(TILL) /
9 4 sS 4 el 1 28 39 32
/14
f 1.7
(14 85
9%
1%
9 / 5 SS 12 o
83.9 V) 84
45 Clayey SILT, with sand, trace gravel 14 |
Hard | ¥4
Grey - 6 SS 49 (] 4 41 42 13
Wet J%4
(TILL) |
Q]
Augers grinding from 5.2m to 5.5m ] 14 83
82.8 iPd
56 Gravelly SAND, trace silt, trace clay .° °
Very Dense o
Grey RS
Wet :°. ;) o
° o
Clayey silt seam at 6.2m (150mm) [ o]l 7| SS | 61 82 S
.S .
Lo
o
Lo
<o
81.2 °
72| SANDand GRAVEL trace to some oo
silt and clay 81
Very Dense Jone
Grey 020
Wet w2y 8 | ss 01(2)(2){5 o 48 32 20
- (SI+CL)
0000 80
79.8
8.6 Silty SAND, some clay, trace gravel o
Dense |14
Grey -
Wet .4
(TILL) .
o 79
A 9 SS 47 e [ 1 64 22 13
Augers grinding from 9.1m to 9.4m -4
L 4
Continued Next Page 20
+ 3’ x 3. Numbers refer to 15_¢_5

Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S2 2020LIBRARY(MTO).GLB MTO-30524.GPJ 1/8/26

Ministry of
v Transportation

Ontario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 21-09 20F2 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 352.4 E 339 444.2 ORIGINATED BY _JA
DIST Central HWY 401 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2021.12.14 - 2021.12.14 LATITUDE 43.837328 LONGITUDE -79.069193  CHECKED BY. RPR
DYNAMIC CONE PENETRATION
w P4 & PLASTIC LiQuID E=
= % o LIMIT MOISTURE wr| E & &
= n |<8| o 20 40 60 80 100 CONTENT z9
Sle w2l z 1 wp w wo| 3 Z | GRANSIZE
= ) o 3123 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION > & < zZz E _O— DISTRIBUTION
DEPTH é S c > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page I u 20 40 60 80 100 20 40 60 kN/m3 [GR SA sI cL
Silty SAND, trace clay, trace gravel |
Very Dense |
Grey . 78
Wet .4
" 50/ |-
(TILL) i .O 5055
No recovery | .
.|
76.9 No recovery 50/ 77
15 0.025
: END OF BOREHOLE AT 11.5m.
Piezometer installation consists of
50mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS
DATE DEPTH(m) ELEV.(m)
2021.12.14 3.6 84.8
2022.09.17 1.5 86.9
20
+3 % 3. Numbers refer to 15$_5




ONTMT4S2 2020LIBRARY(MTO).GLB MTO-30524.GPJ 1/8/26

Mo o T

Ontario

THURBER
RECORD OF BOREHOLE No 21-11 10F 2 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 410.3 E 339 394.1 ORIGINATED BY JA
DIST Central HWY 401 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2021.11.19-2021.11.19 LATITUDE 43.837851 LONGITUDE -79.069812 CHECKED BY RPR
DYNAMIC CONE PENETRATION
w %) < PLASTIC LiQuID
==z [$} LIMIT MOISTURE | E & &
= n |<8| o 20 40 60 80 100 CONTENT z9
Sle w2l z 1 wp w wo| 3 Z | GRANSIZE
ELEV o|ln| o 1258 O |SHEAR STRENGTH kPa
DESCRIPTION > > < zZz E _O— DISTRIBUTION
DEPTH § S| £ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
97.3 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 .
970 ASPHALT: (250mm)
03 Gravelly SAND, trace to some silt and 97
clay
Very Dense to Dense 1] 8s | 82 © 21 65 14
Brown (SI+CL)
Moist
(FILL)
2 SS 47 o
96
3| ss | 38 °
95.3
20 Silty SAND, trace to some gravel, ©
trace clay, occasional clay pockets 95
Compact to Loose
Brown 4 SS 21 °
Moist
(FILL)
94
Organic like odour 5 S8 8 °
93.2
4.1 Silty CLAY, trace sand 03
Firm to Very Stiff
Grey to Brown
Wet
(FILL) o
6 SS 4
o
92
Occasional inferred cobbles at 6.0m
91
7 SS 17 o
Augers grinding from 6.7m to 7.3m
90
8 SS 4 ke— 0 5 62 33
89
88.7
8.6 Clayey SILT, with sand, trace gravel o |
Very Stiff | ¥4
Grey E
Wet %7
(TILL) | 88
Moo | ss| 17 o
14
i
Continued Next Page : 20
+3 % 3. Numbers refer to 15$_5

Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S2 2020LIBRARY(MTO).GLB MTO-30524.GPJ 1/8/26

Ministry of
v Transportation

Ontario

Sensitivity 10

THURBER
RECORD OF BOREHOLE No 21-11 20F 2 METRIC
W.P. 2120-18-00 LOCATION Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 410.3 E 339 394.1 ORIGINATED BY JA
DIST Central HWY 401 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2021.11.19-2021.11.19 LATITUDE 43.837851 LONGITUDE -79.069812 CHECKED BY RPR
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuID = T
= o |23| 8 20 40 60 80 100 [T convenr M| SO &
Sle w2l z 1 wp w wo| 3 Z | GRANSIZE
ELEV & m| B 3 S35 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION 5 IR EE: < | O UNCONFINED  + FIELD VANE Y %)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page i - 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
Clayey SILT, with sand, trace gravel 14 |
Very Stiff to Hard | 87
Grey E
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RECORD OF BOREHOLE No DCPT-01 10F1 METRIC
W.P. 2120-18-00 LOCATION _Brock Rd. Bridge Over GO/CNR; NAD83-10: N 4 855 375.1 E 339 439.1 ORIGINATED BY JA
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ONTARIO MOT GRAIN SIZE 3 MTO-30524.GPJ ONTARIO MOT.GDT 1/11/24

78 12 M

Ontario

SAND and GRAVEL / Gravelly SAND / SAND / Silty SAND FILL

SAND GRAVEL
CLAY & SILT - : -
Fine Medium Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
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Transportation
W.P. 2120-18-00

Brock Rd. Bridge Over GO/CNR




ONTARIO MOT GRAIN SIZE 3 MTO-30524.GPJ ONTARIO MOT.GDT 1/11/24

78 12 M

Ontario

SAND GRAVEL
CLAY & SILT ; - -
Fine Medium Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
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78 12 M

SAND GRAVEL
CLAY & SILT ; - -
Fine Medium Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
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SAND GRAVEL
CLAY & SILT ; . ;
Fine | Medium Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
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78 12 M

SAND GRAVEL
CLAY & SILT ; - -
Fine Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS
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78 12 M

Ontario

Gravelly SAND / SAND and GRAVEL

SAND GRAVEL
CLAY & SILT ; - -
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78 12 M

SAND GRAVEL
CLAY & SILT - ; .
Fine Medium | Coarse Fine | Coarse
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78 12 M

Ontario

SAND GRAVEL
CLAY & SILT ; - -
Fine Medium Coarse Fine Coarse
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FINAL REPORT

CA40293-AUG22 R1

First Page
CLIENT DETAILS LABORATORY DETAILS
Client Thurber Engineering Ltd. Project Specialist Jill Campbell, B.Sc.,GISAS R
Laboratory SGS Canada Inc.
Address 103, 2010 Winston Park Drive Address 185 Concession St., Lakefield ON, KOL 2HO
Oakville, ON
L6H 5R7. Canada
Contact Rocio Reyna Telephone 2165
Telephone 905-829-8666 x 263 Facsimile 705-652-6365
Facsimile Email jill.campbell@sgs.com
Email rreyna@thurber.ca SGS Reference CA40293-AUG22
Project 30524, HYwy 401 & Brock Rd. Pickering, ON Received 08/30/2022
Order Number Approved 09/06/2022
Samples Soil (3) Report Number CA40293-AUG22 R1
Date Reported 09/06/2022
COMMENTS
Temperature of Sample upon Receipt: 9 degrees C
Cooling Agent Present: Yes
Custody Seal Present: Yes
Chain of Custody Number: N/A
Corrosivity Index is based on the American Water Works Corrosivity Scale according to AWWA C-105. An index greater than 10 indicates the soil matrix may be
corrosive to cast iron alloys.
_ %
SIGNATORIES
-~
Jill Campbell, B.Sc.,GISAS
-

SGS Canada Inc. |185 Concession St., Lakefield ON, KOL 2HO

t 2165 f 705-652-6365 WWW.SgS.com

Member of the SGS Group (SGS SA)


http://www.sgs.com
http://www.sgs.com
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FINAL REPORT

Client:
Project:
Project Manager:

Samplers:

CA40293-AUG22 R1

Thurber Engineering Ltd.
30524, HYwy 401 & Brock Rd. Pickering, ON

Rocio Reyna
SG/EA

MATRIX: SOIL Sample Number 5 6 7
Sample Name  BH21-02 SS4 BH21-02 SS10 BH21-02 SS17
Sample Matrix Soil Soil Soil
Sample Date 16/08/2022 17/08/2022 17/08/2022
Parameter Units RL Result Result Result
Corrosivity Index
Corrosivity Index none 1 16 11 8
Soil Redox Potential mV no 313 294 303
Sulphide (Na2CO3) % 0.04 0.06 <0.04 0.35
pH pH Units 0.05 9.43 8.35 8.72
Resistivity (calculated) ohms.cm -9999 653 1490 3050
General Chemistry
‘ Conductivity uS/cm 2 1530 672 328
Metals and Inorganics
‘ Moisture Content % 0.1 3.3 15.5 8.9
‘ Sulphate [Welle] 0.4 23 67 320
Other (ORP)
‘ Chloride ug/g 0.4 580 430 23
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FINAL REPORT

CA40293-AUG22 R1

QC SUMMARY
Anions by IC
Method: EPA300/MA300-lons1.3 | Internal ref.: ME-CA-IENVIIC-LAK-AN-001
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank - .
Recovery Limits Spike imi
RPD AC Spike ry p Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Chloride DIO0010-SEP22 ug/g 0.4 <0.4 4 35 99 80 120 107 75 125
Sulphate DIO0010-SEP22 ua/g 0.4 <0.4 15 35 98 80 120 112 75 125
Carbon/Sulphur
Method: ASTM E1915-07A | Internal ref.: ME-CA-TENVIARD-LAK-AN-020
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank - .
Recovery Limits Spike imi
RPD AC Spike ry p Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Sulphide (Na2CO3) ECS0004-SEP22 % 0.04 <0.04 7 20 119 80 120
Conductivity
Method: SM 2510 | Internal ref.: ME-CA-IENVIEWL-LAK-AN-006
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank . .
Recovery Limits Spike imi
RPD AC Spike ry P! Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Conductivity EWL0601-AUG22 uS/cm 2 <2 0 20 99 90 110 NA ‘
20220906 5/8



FINAL REPORT

CA40293-AUG22 R1

QC SUMMARY

pH

Method: SM 4500 | Internal ref.: ME-CA-IENVIEWL-LAK-AN-001

-
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank - .
Recovery Limits Spike imi
RPD AC Spike ry p Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High

pH EWL0601-AUG22 pH Units 0.05 NA 0 100 NA

Method Blank: a blank matrix that is carried through the entire analytical procedure. Used to assess laboratory contamination.

Duplicate: Paired analysis of a separate portion of the same sample that is carried through the entire analytical procedure. Used to evaluate measurement precision.

LCS/Spike Blank: Laboratory control sample or spike blank refer to a blank matrix to which a known amount of analyte has been added. Used to evaluate analyte recovery and laboratory accuracy without sample matrix effects.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate laboratory accuracy with sample matrix effects.

Reference Material: a material or substance matrix matched to the samples that contains a known amount of the analyte of interest. A reference material may be used in place of a matrix spike.

RL: Reporting limit
RPD: Relative percent difference

AC: Acceptance criteria

Multielement Scan Qualifier: as the number of analytes in a scan increases, so does the chance of a limit exceedance by random chance as opposed to a real method problem. Thus, in multielement scans, for the LCS and matrix spike, up to 10% of the

analytes may exceed the quoted limits by up to 10% absolute and the spike is considered acceptable.

Duplicate Qualifier: for duplicates as the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only where the average of the two duplicates is greater than five times the RL.

Matrix Spike Qualifier: for matrix spikes, as the concentration of the native analyte increases, the uncertainty of the matrix spike recovery increases. Thus, the matrix spike acceptance limits apply only when the concentration of the matrix spike is greater than or

equal to the concentration of the native analyte.

20220906
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FINAL RE PORT CA40293-AUG22 R1

LEGEND

FOOTNOTES

NSS Insufficient sample for analysis.
RL Reporting Limit.
t Reporting limit raised.
} Reporting limit lowered.
NA The sample was not analysed for this analyte
ND Non Detect

Results relate only to the sample tested.

Data reported represent the sample as submitted to SGS. Solid samples expressed on a dry weight basis.

"Temperature Upon Receipt" is representative of the whole shipment and may not reflect the temperature of individual samples.

Analysis conducted on samples submitted pursuant to or as part of Reg. 153/04, are in accordance to the "Protocol for Analytical Methods Used in the Assessment of Properties

under Part XV.1 of the Environmental Protection Act and Excess Soil Quality" published by the Ministry and dated March 9, 2004 as amended.

SGS provides criteria information (such as regulatory or guideline limits and summary of limit exceedances) as a service. Every attempt is made to ensure the criteria information
in this report is accurate and current, however, it is not guaranteed. Comparison to the most current criteria is the responsibility of the client and SGS assumes no responsibility for

the accuracy of the criteria levels indicated.

SGS Canada Inc. statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at
http://www.sgs.com/terms_and_conditions.htm.

The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any other holder of this document is advised that information
contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its
Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Reproduction of this analytical

report in full or in part is prohibited.

This report supersedes all previous versions.

-- End of Analytical Report --

20220906 718
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) 1 - London: 657 Consortium Court, London, ON, N6E 2S8 Phone: 519-672-4500 Toll Free: 877-848-8060 Fax: 519-672-0361 Page 1 of 1
. Laboratory Information Section - Lab use only
Received By: cv — , Received By (signature): rv. \ ;
Received Date (mm/ddlyy): :.f (30/ ¢ Custody Seal Present: B\\ Cooling Agent Present: D ) ,\\. £ /.w.m \\/\ \“? oy
Received Time: L OO Custody Seal Intact: 1 Temperature Upon Receipt (°C) 1x3 LAB Lims #: LI LTS \‘S&\\ 7o
REPORT INFORMATION INVOICE INFORMATION PROJECT INFORMATION
Company:_hurber Eng. H (same as Report Information) Quotation #: P.O. #
Contact;__Rocio Palomegue Reyna Company: Project # 30524 Site Location/ID: Hwy 401 & Brock Rd., Pickering, ON
Address: 103-2010 Winston Park Drive, Contact: TURNAROUND TIME (TAT) REQUIRED
Oakville ON L6H 5R7 TAT's are quoted in business days (exclude statutory holidays & weekends).
Address: H Regular TAT (5-7days) Samples received after 6pm or on weekends: TAT begins next business day
Phone: _905-829-8666 RUSH TAT (Additional Charges May Apply): |_]1 Day [ ]2 Days[ |3 Days [_] 4 Days
Email: rreyna@thurber.ca Phone: PLEASE CONFIRM RUSH FEASIBILITY WITH SGS REPRESENTATIVE PRIOR TO SUBMISSION
Email: Email: Specify Due Date: Rush Confirmation ID:
REGULATIONS NOTE: DRINKING (POTABLE) WATER SAMPLES FOR HUMAN CONSUMPTION MUST BE
SUBMITTED WITH SGS DRINKING WATER CHAIN OF CUSTODY
Regulation 153/04: Other Regulations: Sewer By-Law: ANALYSIS REQUESTED
[ | Table 1 _u_u\n\_ Soil Texture: Reg 347/558 (3 Day min TAT) _Hmm==m=< _\H_) D D m 0
| |Table 2 icic Cleoarse PWQO MMER [Jstorm ) 0 lo o m_ e _m_ = =
[ Jrables 0 mzmeca moozm Other: Municipality: me s m_UF Elo 5 i =
— ° |> =2
| frabe MISA Z m o sl O O Bo _m_ 5l COMMENTS:
RECORD OF SITE CONDITION (RSC) | _|YES [ _|NO sls(OlEl-X 5] Bz 8 o|s
3|8z |05 |° B2 ol
DATE TIME #OF s m A H_m_o O 3 M_H_ 2 z e
= o |+~ he] o |
SAMPLE IDENTIFICATION SAMPLED | SAMPLED | BOTTLES MATRIX W Wm HH N ﬁ =l o m o m.aw & g g W“o mu“
12|52 ER|S |8 Ra[283]|0|0
T[enzioz. 554 R S TN I o o 2
2| BH21-02, SS10 8/17/22 1 solL [ [ o o o o [ {2
3 |BH21-02, 5517 8/17/22 1 soi [ (o o o o o [ [ 2
4 [ (o [ o o o O O I
5 (o o o o o o
6 [ [ (o o o o o o [
7 [ [ o (o o o o [ [ [ [ [ [
8 [ (o o o o o o o
9 [ [ (o o o o o
10 o (o (o o o
" [ (o o o o o
12 [ [ o [ o o
Observations/Comments/Special Instructions
Sampled By (NAME):  SG/EA Signature: Date: 08/29/22 (mm/ddiyy) Pink Copy - Client
Relinquished by (NAME): Signature: Date: (mm/ddlyy) Yellow & White Copy - SGS

Revision #: 1.1
Date of Issue: 04 April, 2018
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FINAL REPORT

CA40032-AUG22 R1

First Page
CLIENT DETAILS LABORATORY DETAILS
Client Thurber Engineering Ltd. Project Specialist Brad Moore Hon. B.Sc R
Laboratory SGS Canada Inc.
Address 103, 2010 Winston Park Drive Address 185 Concession St., Lakefield ON, KOL 2HO
Oakville, ON
L6H 5R7. Canada
Contact Rocio Reyna Telephone 705-652-2143
Telephone 905-829-8666 x 263 Facsimile 705-652-6365
Facsimile Email brad.moore@sgs.com
Email rreyna@thurber.ca SGS Reference CA40032-AUG22
Project 30524, Hwy 401 & Brock Rd., Pickering ON Received 08/03/2022
Order Number Approved 08/10/2022
Samples Soil (2) Report Number CA40032-AUG22 R1
Date Reported 08/10/2022
COMMENTS
Temperature of Sample upon Receipt: 9 degrees C
Cooling Agent Present: Yes
Custody Seal Present: Yes
Chain of Custody Number: n/a
Corrosivity Index is based on the American Water Works Corrosivity Scale according to AWWA C-105. An index greater than 10 indicates the soil matrix may be
corrosive to cast iron alloys.
_ %
SIGNATORIES
4 N
Brad Moore Hon. B.Sc
B
- %

SGS Canada Inc. |185 Concession St., Lakefield ON, KOL 2HO

t 705-652-2143 f 705-652-6365 WWW.Sgs.com
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FINAL REPORT

Client:
Project:
Project Manager:

Samplers:

CA40032-AUG22 R1

Thurber Engineering Ltd.
30524, Hwy 401 & Brock Rd., Pickering ON

Rocio Reyna
SG/EA

MATRIX: SOIL Sample Number 5 6
Sample Name BH 21-04, SS2B BH 21-04, SS4B
Sample Matrix Soil Soil
Sample Date 19/07/2022 19/07/2022
Parameter Units RL Result Result
Corrosivity Index
Corrosivity Index none 1 9 6
Soil Redox Potential mV no 499 376
Sulphide (Na2CO3) % 0.04 <0.04 <0.04
pH pH Units 0.05 9.01 8.56
Resistivity (calculated) ohms.cm -9999 2020 2120
General Chemistry
‘ Conductivity uS/cm 2 496 471
Metals and Inorganics
‘ Moisture Content % 0.1 10.2 21.2
‘ Sulphate ug/g 0.4 37 74
Other (ORP)
‘ Chloride ug/g 0.4 320 360

3/7



FINAL REPORT

CA40032-AUG22 R1

QC SUMMARY
Anions by IC
Method: EPA300/MA300-lons1.3 | Internal ref.: ME-CA-IENVIIC-LAK-AN-001
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank - .
Recovery Limits Spike imi
RPD AC Spike ry p Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Chloride DIO0099-AUG22 ug/g 0.4 <0.4 2 35 102 80 120 92 75 125
Sulphate DIO0099-AUG22 ua/g 0.4 <0.4 7 35 93 80 120 90 75 125
Carbon/Sulphur
Method: ASTM E1915-07A | Internal ref.: ME-CA-TENVIARD-LAK-AN-020
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank - .
Recovery Limits Spike imi
RPD AC Spike ry p Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Sulphide (Na2CO3) ECS0020-AUG22 % 0.04 <0.04 ND 20 120 80 120
Conductivity
Method: SM 2510 | Internal ref.: ME-CA-IENVIEWL-LAK-AN-006
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank . .
Recovery Limits Spike imi
RPD AC Spike ry P! Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Conductivity EWL0103-AUG22 uS/cm 2 <2 12 20 99 90 110 NA ‘
20220810 4 /7



FINAL REPORT

CA40032-AUG22 R1

QC SUMMARY

pH

Method: SM 4500 | Internal ref.: ME-CA-IENVIEWL-LAK-AN-001

-
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank - .
Recovery Limits Spike imi
RPD AC Spike ry p Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High

pH EWL0103-AUG22 pH Units 0.05 NA 1 100 NA

Method Blank: a blank matrix that is carried through the entire analytical procedure. Used to assess laboratory contamination.

Duplicate: Paired analysis of a separate portion of the same sample that is carried through the entire analytical procedure. Used to evaluate measurement precision.

LCS/Spike Blank: Laboratory control sample or spike blank refer to a blank matrix to which a known amount of analyte has been added. Used to evaluate analyte recovery and laboratory accuracy without sample matrix effects.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate laboratory accuracy with sample matrix effects.

Reference Material: a material or substance matrix matched to the samples that contains a known amount of the analyte of interest. A reference material may be used in place of a matrix spike.

RL: Reporting limit
RPD: Relative percent difference

AC: Acceptance criteria

Multielement Scan Qualifier: as the number of analytes in a scan increases, so does the chance of a limit exceedance by random chance as opposed to a real method problem. Thus, in multielement scans, for the LCS and matrix spike, up to 10% of the

analytes may exceed the quoted limits by up to 10% absolute and the spike is considered acceptable.

Duplicate Qualifier: for duplicates as the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only where the average of the two duplicates is greater than five times the RL.

Matrix Spike Qualifier: for matrix spikes, as the concentration of the native analyte increases, the uncertainty of the matrix spike recovery increases. Thus, the matrix spike acceptance limits apply only when the concentration of the matrix spike is greater than or

equal to the concentration of the native analyte.

20220810
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FINAL RE PORT CA40032-AUG22 R1

LEGEND

FOOTNOTES

NSS Insufficient sample for analysis.
RL Reporting Limit.
t Reporting limit raised.
} Reporting limit lowered.
NA The sample was not analysed for this analyte
ND Non Detect

Results relate only to the sample tested.

Data reported represent the sample as submitted to SGS. Solid samples expressed on a dry weight basis.

"Temperature Upon Receipt" is representative of the whole shipment and may not reflect the temperature of individual samples.

Analysis conducted on samples submitted pursuant to or as part of Reg. 153/04, are in accordance to the "Protocol for Analytical Methods Used in the Assessment of Properties

under Part XV.1 of the Environmental Protection Act and Excess Soil Quality" published by the Ministry and dated March 9, 2004 as amended.

SGS provides criteria information (such as regulatory or guideline limits and summary of limit exceedances) as a service. Every attempt is made to ensure the criteria information
in this report is accurate and current, however, it is not guaranteed. Comparison to the most current criteria is the responsibility of the client and SGS assumes no responsibility for

the accuracy of the criteria levels indicated.

SGS Canada Inc. statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at
http://www.sgs.com/terms_and_conditions.htm.

The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any other holder of this document is advised that information
contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its
Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Reproduction of this analytical

report in full or in part is prohibited.

This report supersedes all previous versions.

-- End of Analytical Report --

20220810 6/7



hment, Health & Safety - Lakefield: 185 Concession St., Lakefield, ON KOL 2HO Phone: 705-652-2000 Fax: 705-652-6365 Web: www.sgs.com/environment

mmm_ Request for Laboratory Services and CHAIN OF CUSTODY No:
Envir
-7

/ \\ \ \\_.o:aoq.. 657 Consortium Court, London, ON, N6E 2S8 Phone: 519-672-4500 Toll Free: 877-848-8060 Fax: 519-672-0361 / Page 1 of 1
ﬁ\m\%ﬂqx T 27T AT ] Laboratory _53_.._“:&”@, Section - _Aw%h_.q only, A y, A_c \ A/
/ ] / . . 4 =
Received .m\S Allc n 2 M727 Received By (signature)/ g Kt «\\&\F\ ,C & \\ —
AUU U J UL / ¢

mwnmzmm Date (mm/dd/yy):

Custody Seal 33%.:: ﬂ Cooling Agent Present: D rl\.\;ﬁ O
4l -

L A o P
Received Time: t n_ N.& ﬂﬂN\ Custody Seal Intact: i Temperature Upon Receipt (°C) I e LAB LIMS #: | % .H‘N\
REPORT INFORMATION INVOICE INFORMATION % PROJECT INFORMATION e
Company:_Thurber Eng. H (same as Report Information) Quotation #; P.O. #:
Contact;__Rocio Palomeque Reyna Company: Project#: 30524 Site Location/ID; Hwy 401 & Brock Rd., Pickering, ON
Address: 103-2010 Winston Park Drive, Contact: TURNAROUND TIME (TAT) REQUIRED
Oakville ON L6H 5R7 ! i i I ;
e Address: [/] Regular TAT (5-7days) T e T g e e
Phone: _905-829-8666 RUSH TAT (Additional Charges May Apply): |_] 1 Day[ ]2 Days[ |3 Days [_]4Days
Email: rreyna@thurber.ca Phone: PLEASE CONFIRM RUSH FEASIBILITY WITH SGS REPRESENTATIVE PRIOR TO SUBMISSION
Email: Email: Specify Due Date: Rush Confirmation ID:
NOTE: DRINKING (POTABLE) WATER SAMPLES FOR HUMAN CONSUMPTION MUST BE
REGULATIONS SUBMITTED WITH SGS DRINKING WATER CHAIN OF CUSTODY
Regulation 153/04: Other Regulations: Sewer By-Law: ANALYSIS REQUESTED
Table 1 [CRreen Soil Texture: Reg 347/558 (3 Day min TAT) [Jsanitary ]} _M O []
mqmgmm rcrc [Ceoarse mnéoo mz_smm [Jstorm s god = (B m_m_ o s
m._.mc_mu /0 Medium mno_sm Other: Municipality: m 5 m & m o Dhnls B E
Table Fine MISA |8 ® 8 v_..mn_ OlgBo O 5 > COMMENTS:
RECORD OF SITE CONDITION (RSC) | _|YES | _|NO sls|o||l 2 5le Bzl & o=
AHBE R MM EE
IS sele|l [Z2|8
SAMPLE IDENTIFICATION JOATE | JTME | ROF | maTrix & o | @ e mm_ m_ g EO M s | S|
s | 8|z i A e IR ] e
sle|5|8fE[S|8RS2188(5|8
1|BH 21-04, SS2B 719/22 1 SolL ]l mlmlinlinlinlinliE]inlinn
2 | BH21-04, SS4B July 19, 2022 1 SsolL Dj OO0 {00105 OO [
3 [ [ T o o o o o o
4 ] [ [ [ o o o
5 [ [ [ [ o o o
6 (I [ [ [ o o o o
7 (I [ [ o o o o o
8 ] [ [ [ o o o o
o I [ [ o o o o O [
10 ] [ [ [ o o o o o
1" ] [ [ [ o o o o o o
12 OO OO O e e e e e aied
Sampled By (NAME): SG/EA Signature: pate: 08/02/22 (mm/ddlyy) Pink Copy - Client
Relinquished by (NAME): Signature: Date: (mm/ddlyy) Yellow & White Copy - SGS

Date of Issue: 04 April, 2018
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FINAL REPORT

CA40355-NOV21 R1

First Page
CLIENT DETAILS LABORATORY DETAILS
Client Thurber Engineering Ltd. Project Specialist Maarit Wolfe, Hon.B.Sc R
Laboratory SGS Canada Inc.
Address 103, 2010 Winston Park Drive Address 185 Concession St., Lakefield ON, KOL 2HO
Oakville, ON
L6H 5R7. Canada
Contact Joshua Alexander Telephone 705-652-2000
Telephone 613-606-7303 Facsimile 705-652-6365
Facsimile Email Maarit. Wolfe@sgs.com
Email jalexander@thurber.ca SGS Reference CA40355-NOV21
Project 30524, HWY 401 - Brock Rd, CNR OH Bridge Received 11/24/2021
Order Number Approved 11/30/2021
Samples Soil (2) Report Number CA40355-NOV21 R1
Date Reported 12/01/2021
COMMENTS
Temperature of Sample upon Receipt: 4 degrees C
Cooling Agent Present: Yes
Custody Seal Present: Yes
Chain of Custody Number: 023480
Corrosivity Index is based on the American Water Works Corrosivity Scale according to AWWA C-105. An index greater than 10 indicates the soil matrix may be
corrosive to cast iron alloys.
_ %
SIGNATORIES
4 N
Maarit Wolfe, Hon.B.Sc
- %

SGS Canada Inc. |185 Concession St., Lakefield ON, KOL 2HO

t 705-652-2000 f 705-652-6365 WWW.SgS.com
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FINAL REPORT

CA40355-NOV21 R1

Client: Thurber Engineering Ltd.
Project: 30524, HWY 401 - Brock Rd, CNR OH Bridge
Project Manager: Joshua Alexander

Samplers: Josh Alexander

PACKAGE: - Corrosivity Index (SOIL) Sample Number 5 6
Sample Name 21-05, SS5 21-05, SS8
Sample Matrix Soil Soil
Sample Date 16/11/2021 16/11/2021
Parameter Units RL Result Result
Corrosivity Index
Corrosivity Index none 1 1" 11
Soil Redox Potential mV - 218 208
Sulphide (Na2CO3) % 0.04 <0.04 <0.04
pH pH Units 0.05 8.41 7.38
Resistivity (calculated) ohms.cm -9999 501 959
PACKAGE: - General Chemistry (SOIL) Sample Number 5 6
Sample Name 21-05, SS5 21-05, SS8
Sample Matrix Soil Soil
Sample Date 16/11/2021 16/11/2021
Parameter Units RL Result Result
General Chemistry
Conductivity uS/cm 2 2000 1040
PACKAGE: - Metals and Inorganics (SOIL) Sample Number 5 6
Sample Name 21-05, SS5 21-05, SS8
Sample Matrix Soil Soil
Sample Date 16/11/2021 16/11/2021
Parameter Units RL Result Result
Metals and Inorganics
‘ Moisture Content % 0.1 18.1 18.6
‘ Sulphate ug/g 0.4 51 35

3/8




FINAL REPORT

CA40355-NOV21 R1

Client: Thurber Engineering Ltd.
Project: 30524, HWY 401 - Brock Rd, CNR OH Bridge
Project Manager: Joshua Alexander

Samplers: Josh Alexander

PACKAGE: - Other (ORP) (SOIL) Sample Number 5 6
Sample Name 21-05, SS5 21-05, SS8
Sample Matrix Soil Soil
Sample Date 16/11/2021 16/11/2021
Parameter Units RL Result Result
Other (ORP)
‘ Chloride ug/g 0.4 820 520

4/8



FINAL REPORT

CA40355-NOV21 R1

QC SUMMARY
Anions by IC
Method: EPA300/MA300-lons1.3 | Internal ref.: ME-CA-IENVIIC-LAK-AN-001
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank - .
Recovery Limits Spike imi
RPD AC Spike ry p Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Chloride DIO0648-NOV21 ug/g 0.4 <0.4 5 35 102 80 120 NV 75 125
Sulphate DIO0648-NOV21 ua/g 0.4 <0.4 1 35 97 80 120 96 75 125
Carbon/Sulphur
Method: ASTM E1915-07A | Internal ref.: ME-CA-TENVIARD-LAK-AN-020
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank - .
Recovery Limits Spike imi
RPD AC Spike ry p Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Sulphide (Na2CO3) ECS0083-NOV21 % 0.04 <0.04 5 20 119 80 120
Conductivity
Method: SM 2510 | Internal ref.: ME-CA-IENVIEWL-LAK-AN-006
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank . .
Recovery Limits Spike imi
RPD AC Spike ry P! Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High
Conductivity EWL0556-NOV21 uS/cm 2 <2 0 20 100 90 110 NA ‘
20211201 5/8



FINAL REPORT

CA40355-NOV21 R1

QC SUMMARY

pH

Method: SM 4500 | Internal ref.: ME-CA-IENVIEWL-LAK-AN-001

-
Parameter QC batch Units RL Method Duplicate LCS/Spike Blank Matrix Spike / Ref.
Reference Blank - .
Recovery Limits Spike imi
RPD AC Spike ry p Recovery Limits
(%) Recovery (%)
(%) Recovery %)
(%) Low High Low High

pH EWL0556-NOV21 pH Units 0.05 NA 0 100 NA

Method Blank: a blank matrix that is carried through the entire analytical procedure. Used to assess laboratory contamination.

Duplicate: Paired analysis of a separate portion of the same sample that is carried through the entire analytical procedure. Used to evaluate measurement precision.

LCS/Spike Blank: Laboratory control sample or spike blank refer to a blank matrix to which a known amount of analyte has been added. Used to evaluate analyte recovery and laboratory accuracy without sample matrix effects.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate laboratory accuracy with sample matrix effects.

Reference Material: a material or substance matrix matched to the samples that contains a known amount of the analyte of interest. A reference material may be used in place of a matrix spike.

RL: Reporting limit
RPD: Relative percent difference

AC: Acceptance criteria

Multielement Scan Qualifier: as the number of analytes in a scan increases, so does the chance of a limit exceedance by random chance as opposed to a real method problem. Thus, in multielement scans, for the LCS and matrix spike, up to 10% of the

analytes may exceed the quoted limits by up to 10% absolute and the spike is considered acceptable.

Duplicate Qualifier: for duplicates as the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only where the average of the two duplicates is greater than five times the RL.

Matrix Spike Qualifier: for matrix spikes, as the concentration of the native analyte increases, the uncertainty of the matrix spike recovery increases. Thus, the matrix spike acceptance limits apply only when the concentration of the matrix spike is greater than or

equal to the concentration of the native analyte.

20211201
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FINAL REPORT CA40355-NOV21 R1

LEGEND

FOOTNOTES

NSS Insufficient sample for analysis.
RL Reporting Limit.
t Reporting limit raised.
} Reporting limit lowered.
NA The sample was not analysed for this analyte
ND Non Detect

Samples analysed as received. Solid samples expressed on a dry weight basis. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the

temperature of individual samples.

Analysis conducted on samples submitted pursuant to or as part of Reg. 153/04, are in accordance to the Protocol for Analytical Methods Used in the Assessment of Properties
under Part XV.1 of the Environmental Protection Act” published by the Ministry and dated March 9, 2004 as amended.

SGS provides criteria information (such as regulatory or guideline limits and summary of limit exceedances) as a service. Every attempt is made to ensure the criteria information
in this report is accurate and current, however, it is not guaranteed. Comparison to the most current criteria is the responsibility of the client and SGS assumes no responsibility for
the accuracy of the criteria levels indicated. This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and
accessible at http://www.sgs.com/terms_and_conditions.htm. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any
other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Client's
instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations

under the transaction documents.

This report must not be reproduced, except in full. This report supersedes all previous versions.

-- End of Analytical Report --
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- London: 657 Consortium Court, London, ON, N6E 2S8 Phone: 519-672-4500 Toll Free: 877-848-8060 Fax: 519-672-0361 Page of \
gﬁ\. r@o..ﬂ‘-amo:smno-. Section - Lab use only o |
Received By: Received By (signature): i l‘Pl’
Received Date: _ \_ Y sy aay Custody Seal Present: Yes [ _No [ ] Cooling Agent Present: Yes~{ ] No []  Type: \% %£ 3 e a ¢ ,\u(ﬁ
Received .::5 B T ?_‘ 5_3 O:ﬂo% Mmm_ _:SQ No D ._.w_._ﬁm_d___a Upon Receipt (°C) m\.n\ _.>_w LIMS #: L 7

Company:_- D (same as Report Information) Quotation #: P.O. #: \l*
Ooamoe\M = IOoBum:ﬁ Project #: Site Location/ID:
address: OO - 21O (IO oA |contact: L . - TURNAROUND TIME (TAT) REQUIRED
TAT's are nccaa in c:m_:mww ays Amxn i
F».M( 7»‘1 « P 7 ,\ v ~ _ p Address: _Malumm:_mq TAT (5-7days) Samples received after 6pm or on weekends: TAT begins next business day
_u_._o:m” Am u W ={ M wh W,WO«W RUSH TAT (Additional Charges May Apply): D,_ Day _|||_M Days Dw Days _H_A Days
Fax Phone: PLEASE CONFIRM RUSH FEASIBILITY WITH SGS REPRESENTATIVE PRIOR TO SUBMISSION
g . ) *NOTE: DRINKING (POTABLE) WATER SAMPLES FOR HUMAN CONSUMPTION MUST BE SUBMITTED
Email: rwo../LNVOQ/ .@ Email: Qﬁﬁ@ c(?.* v \/m %@U/‘g@l Specify Due Date: WITH SGS DRINKING WATER CHAIN OF CUSTODY
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THURBER ENGINEERING LTD. POINT LOAD TEST SHEET
ASTM D5731-08
Job No: 30524 Date Drilled: 20-Jul-22
Client: Mclintosh Perry Date Tested: 27-Jul-22
Project Name: HWY 401 - Brock Road CNR OH Bridge Tester: GF
Core Size: BH No : 21-04 Reviewed by:
Test Depth| Axial or | Gauge | Diameter | Length | | UCs
No. | Run No. (nF:) Diametral (MPg) (mm) (mr?n) (|vs|(|?a)) (MPa) Rock Type <a§§5:§k§tsrrfw':,g$>
1 2 15.1 A 2.2 63.2 62.8 0.5 11.4 Shale Weak
2 2 15.6 A 2.6 63.1 58.9 0.6 14.2 Shale Weak
3 2 15.8 A 3.9 63.1 61.6 0.9 20.8 Shale Weak
4 3 17.1 A 5.4 63.4 57.2 1.3 30.6 Shale Medium Strong
5 3 17.2 A 4.6 63.2 71.7 0.9 21.9 Shale Weak
6 4 17.6 A 1.3 63.1 67.8 0.3 6.3 Shale Weak
7 4 18.1 A 5.1 63.5 65.5 1.1 25.8 Shale Medium Strong
8 4 18.8 A 4.3 63.2 58.3 1.0 23.9 Shale Weak
9 5 19.1 A 4.5 63.2 61.8 1.0 23.8 Shale Weak
10 5 19.8 A 4.7 63.2 61.9 1.0 25.0 Shale Weak
11 6 20.7 A 7.7 63.3 61.6 1.7 41.3 Shale Medium Strong
12 6 21.3 A 6.8 63.2 63.7 1.5 35.3 Shale Medium Strong
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

* |t is ideal to perform axial test on core specimens with D/L ratio of 1.1 + 0.1
Long pieces of core can be tested diametrically to produce suitable lengths for axial testing
* Diametral Test should have 0.7 x D on either side of test point.
* Correlation factor to obtain UCS values is 24. Last Modified: September 14, 2016
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THURBER ENGINEERING LTD. POINT LOAD TEST SHEET
ASTM D5731-08

Job No: 30524 Date Drilled: 17-Nov-21
Project Name: Date Tested: 26-Nov-21

HWY 401 - Brock Road CNR OH Bridge
Tester: BS
Core Size: HQ BHNo: 21-05 Client: Mclntosh Perry

Test Depth | Axial or |Gauge | Diameter [ Length [ lsso) UCS Rock Strength
No. |RU"NO-| () | Diametral | (MPa) | (mm) | (mm) | mPa) | (MPa) | ROCKTYPE | cioicacs orom roon

Run2 [ 22.7 A 5.1 63.4 62.8 1.1 26.8 Shale Medium Strong

Run3 [ 23.2 A 1.7 63.3 65.2 0.4 8.7 Shale Weak

Run3 [ 23.7 2.7 63.2 62.4 0.6 14.3 Shale Weak

Run3 [ 24.3 5.1 63.2 63.9 1.1 26.5 Shale Medium Strong

Run4 [ 24.8 1.7 63.0 63.5 0.4 8.9 Shale Weak

Run4 [ 25.2 4.4 63.0 63.4 1.0 23.1 Shale Weak

>|> > > >

Run4 [ 25.7 3.1 63.0 64.7 0.7 16.0 Shale Weak
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* |t is ideal to perform axial test on core specimens with D/L ratio of 1.1 + 0.1
Long pieces of core can be tested diametrically to produce suitable lengths for axial testing
* Diametral Test should have 0.7 x D on either side of test point.
* Correlation factor to obtain UCS values is 24. Last Modified: September 14, 2016



THURBER ENGINEERING LTD.

UNCONFINED COMPRESSION TEST REPORT

ASTM D7012-14

CLIENT: Mclintosh Perry PROJECT NUMBER: 30524
PROJECT NAME: Hwy 401 - Brock Road CNR OH Bridge REPORT DATE: 20-Nov-23
BOREHOLE No.: BH 21-02 TEST DATE: 19-Aug-22
SAMPLE No.: Run 2
SAMPLE DEPTH: 714" -71"10"
DESCRIPTION: Pickering Shale
Avg. Height (cm): 15.0 Weight (g): 1123.1
Avg. Diameter (cm): 6.2 Wet Density (kg/m®): 2,480
H. to Dia. Ratio™*: 2.41 Dry Density (kg/m®): 2,415
Cross Sectional Area (cm?): 30.19 Moisture Content* (%): 2.7
Sample Volume (cm®): 452.86
ORIGINAL SPECIMEN FRACTURED SPECIMEN
30524
BH: 21-02 BH: 21-02
RUN 2
71’ 4” - 71’ 10” 71’ 4” - 71’ 10”

AVG. RATE OF STRAIN TO FAILURE: 0.250 MPa/s

MAXIMUM COMPRESSIVE LOAD: 40.9 kN

UNCONFINED COMPRESSIVE STRENGTH: 13.5 MPa
Note: * The moisture content was obtained before the test.

> Dimensions of Specimen conform to ASTM D 4543-04.

TEST DONE BY: GF
REVIEWED BY: WM 30524 - UCS - 21-02 Run 2




THURBER ENCINEERING LTD.

UNCONFINED COMPRESSION TEST REPORT

ASTM D7012-14

CLIENT: Mclintosh Perry PROJECT NUMBER: 30524
PROJECT NAME: Hwy 401 - Brock Road CNR OH Bridge REPORT DATE: 20-Nov-23
BOREHOLE No.: BH 21-02 TEST DATE: 19-Aug-22
SAMPLE No.: Run 3
SAMPLE DEPTH: 76'10" - 77' 5"
DESCRIPTION: Pickering Shale
Avg. Height (cm): 15.5 Weight (g): 1189.5
Avg. Diameter (cm): 6.2 Wet Density (kg/m®): 2,542
H. to Dia. Ratio™*: 2.51 Dry Density (kg/m®): 2,461
Cross Sectional Area (cm?): 30.19 Moisture Content* (%): 3.3
Sample Volume (cm®): 467.96
ORIGINAL SPECIMEN FRACTURED SPECIMEN
30524
BH: 21-02
BH: 21-02
RUN 3
) »” A ) ”
76’ 10” L 77) 5” 76 10 77 5

AVG. RATE OF STRAIN TO FAILURE: 0.250 MPa/s

MAXIMUM COMPRESSIVE LOAD: 45.2 kN

UNCONFINED COMPRESSIVE STRENGTH: 15.0 MPa
Note: * The moisture content was obtained before the test.

> Dimensions of Specimen conform to ASTM D 4543-04.

TEST DONE BY: GF
REVIEWED BY: WM 30524 - UCS - 21-02 Run 3




L
THURBER ENGINEERING LTD.
UNCONFINED COMPRESSION TEST REPORT
ASTM D7012-14

CLIENT: Mclintosh Perry PROJECT NUMBER: 30524

PROJECT NAME: Hwy 401 - Brock Road CNR OH Bridge REPORT DATE: 20-Nov-23

BOREHOLE No.: BH 21-04 TEST DATE: 19-Aug-22
SAMPLE No.: Run 5
SAMPLE DEPTH: 7 -717"
DESCRIPTION: Pickering Shale
Avg. Height (cm): 13.9 Weight (g): 1160.6
Avg. Diameter (cm): 6.3 Wet Density (kg/m®): 2,679
H. to Dia. Ratio™*: 2.21 Dry Density (kg/m®): 2,642
Cross Sectional Area (cm?): 31.17 Moisture Content* (%): 1.4
Sample Volume (cm®): 433.30
ORIGINAL SPECIMEN FRACTURED SPECIMEN
30524 30524
BH: 21-04 BH: 21-04
Run 5 Run 5
71’ -71° 7" 71’ =71’ 7"

AVG. RATE OF STRAIN TO FAILURE: 0.250 MPa/s

MAXIMUM COMPRESSIVE LOAD: 154.8 kN

UNCONFINED COMPRESSIVE STRENGTH: 49.7 MPa
Note: * The moisture content was obtained before the test.

b Dimensions of Specimen conform to ASTM D 4543-04.

TEST DONE BY: GF
REVIEWED BY: WM 30524 - UCS - 21-04 Run 5



THURBER ENGINEERING LTD

UNCONFINED COMPRESSION TEST REPORT
ASTM D7012-14

CLIENT: Mcintosh Perry FILE NUMBER: 30524

PROJECT NAME:  HWY-401 - Brock Road REPORT DATE: 15-Feb-22
CNR OH Bridge

BOREHOLE No.: 21-05 TEST DATE: 26-Nov-21
SAMPLE No.: Run 4
SAMPLE DEPTH: 24.51-24.64 m
DESCRIPTION: Shale
Avg. Height (cm): 12.7 Weight (g): 1047.2
Avg. Diameter (cm): 6.3 Wet Density (kg/m®): 2,645
H. to Dia. Ratio*: 2:1 Dry Density (kg/m®): 2,550
Cross Sectional Area (cm?): 31.17 Moisture Content (%): N/A
Sample Volume (cm®): 395.89
ORIGINAL SPECIMEN FRACTURED SPECIMEN
30624 S 30624 . Sl
11 LN -1l N
Run b go's- go'lo Runt  30's" g0'10

AVG. RATE OF STRAIN TO FAILURE: 1.2% / min

MAXIMUM COMPRESSIVE LOAD: 127.9 kN

UNCONFINED COMPRESSIVE STRENGTH: 41.0 MPa
Note:

* Dimensions of Specimen conform to ASTM D 4543-04.

TEST DONE BY: BS
REVIEWED BY: WM UCS Test BH 21-05 Run 4



gm THURBER

APPENDIX D

Rock core photographs



Pickering, Ontario

. l CPR Overhead at Brock Road, Highway 401

THURBER
PHOTOGRAPHS OF ROCK CORES — BOREHOLE 21-02

RUNS 1to 3

Run1

Run 2

Run 3

TOP BOTTOM
Date Drilled: August 17, 2022
Depth Depth
Run # (Ft) (m)
1 (704" - 711" (21.44 — 21.67)
2 (711" =76'1") (21.67 — 21.19)
3 (76'1" - 812" (21.19-24.74)

Job 30524



. l Highway CPR Overhead at Brock Road, Highway 401

Pickering, Ontario

THURBER
PHOTOGRAPHS OF ROCK CORES — BOREHOLE 21-04

RUNS 1to 4

Run1

Run 2

Run 3

Run 4

TOP BOTTOM
Date Drilled: July 20, 2022
Depth Depth
Run # (Ft) (m)
1 (438" —47) (13.31 - 14.33)
2 (47 =521 (14.33 — 15.88)
3 (521" =571 (15.88 — 17.40)
4 (571" - 621" (17.40 — 18.92)

Job 30524



. l Highway CPR Overhead at Brock Road, Highway 401

Pickering, Ontario

THURBER
PHOTOGRAPHS OF ROCK CORES — BOREHOLE 21-04

RUNS 5to 6

T W R [ P T, | W

Run 5

Run 6

TOP BOTTOM
Date Drilled: July 20, 2022
Depth Depth
Run #
. (ft) (m)
5 (62'1" — 67'1") (18.92 — 20.45)
6 (671" = 72'1") (20.45 — 21.97)

Job 30524



Pickering, Ontario

. l Highway CPR Overhead at Brock Road, Highway 401

THURBER
PHOTOGRAPHS OF ROCK CORES — BOREHOLE 21-05

RUNS 1to 4

Run1

Run 2

Run 3

Run 4

TOP BOTTOM
Date Drilled: August 17, 2022
Depth Depth
Run # (ft) (m)
1 (694" -71'9") (21.13 - 21.87)
2 (719" = 75" (21.87 — 22.86)
3 (76’ = 79117 (22.86 — 24.36)
4 (79 — 851" (24.36 — 25.93)

Job 30524



gm THURBER

APPENDIX E

Record of Boreholes Sheets — Previous Investigation



ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE "N+ - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD 3PLIT SPOON SAMPLER
12 INCRES INTO THE SUBSQIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCNES.

DYNAMIC PENETRATION RESISTANCE < - THE NUMBTR OF BLOWS REQUIRED TO ADVANGCE & 2 INCH,

60 DEGREE CONE | FITTED
TO THE END OF DRILL RODS. 12 INCHES INTD THE SUBZDLL, THE DRIVING ENERGY BEING 330 FOOT POUNDS PER BLOW,

DESCRIPTION OF SOIL

THE CONSISTERCY OF COMESIVE SOILS AND THE RELATIVE DERMITY OR DENSENESS OF COHESIONLEZS SOIL3 ARE DESCRIBED
IN THE FOLLOWING TERMS - -

CONSISTENCY N BLOWS/FT ¢ LB./SQ.FYL DENSENESS N’ BLOWS / FT.
VERY SOFT 0 -2 o - 250 VERY LOOSE 0 -
SOFT 2 - 240 - SUG LOOSE 4 -0
FIRM 4 -8 500 - 1000 COMPACT 10 ~ 30
STIFF 8 -5 1060 -~ 2000 DENSE 32 - 80
VERT STIFF % - 30 2000 - 4000 YERY DENSE > 80
HARD > 30 > a000

TYPE OF SAMPLE
$.5 SPLIT SPOON T W, THINWALL OPEN
®S  WASHED SAMPLE TP THINWALL PISTON
S8  SCRAPER SUCKET SAMPLE 0S  OESTERBERG SAMPLE
&S AUGER SAMPLE FS FOIL SAMPLE
€S CHUNK SAMPLE RS ROCK CORE

ST SLOTTED TUBE SAMPLE
PH SAMPLE ADVANCED MYDRAULICALLY
M SAMPLE ADVANCED MANUALLY

SCIL TESTS
Qu UNCONFINED COMPRESSION L.V.  LABORATORY VANE
e UNDRAINED TRIAXIAL EV  FIELD VANE
Qes  CONSOLIDATED UNDRAINED TRIAXIAL c CUNSOLIDATION

Qg ORAINED TRIAXIAL s SENSITIVITY




< 0 =

tors W e

Cy
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' ABBREVIATIONS USED iN THIS REPORT

SOIL_PROPERTIES

UKIT WEIGHT OF SOI. {BULK DENSITY}
UNIT WEISHT OF SOLID PANTICLES

URIT WEIGHT OF WATER

UNSET DRY WEIGHT OF SOIL {DRY DENSITY)
UNIT WEIGHT OF SUSMERSED SOIL

SPECIFIC. GRAVITY OF SOLID PARTICLES G » L

Ve
VOID KATIO
POROSITY
WATER CONTENT
CEGREE OF SATURATION
LIGUID LIMIT
PLASTIC LT
PLASTICITY INDEX
SHRIRKAGE LINIY

LIRUIDITY INDEX » P
tp
CONSISTENCY INDEX = -!5-‘:-3~
»
VESD RATIO IN LOOSEST STATE
VOIR RATIO 1N DENSEST STATE
DENSITY INDEX = SOe2 =8
Cmar ™ Emin
RELATIVE DENSITY D, 15 ALSO usED
HYDRAULIC HEAD UR POTENTIAL

RATE OF DISCHARGE

VELOGITY OF Finw

HYDRAULIC GRADIENT

COEFFICIENT OF PERMESBILITY
SEEPAGE FORCE PER UNIT vOLUNE

—fe
COEFFICIENT OF YOLUME CHANGE » ma—;

COEFFICIENT OF CONSOLIDATION .
Ae
COMPRESSION BDEX o wreett S
Abg,.C

TIME FASTOR = %‘:— { d, ORAINASE PATH }

DEGREE OF CONSOULIDATON
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEAMING RESISTARSE,
CR FRICTION

APPARENT COMESKN

APPARENT ANSLE OF
SHEARING RESISTARCE,
OR FRICTION

W TERMS OF
EFFECTIVE STRESS

Tys v tand

M TERWS OF
TOTAL STRESS

Tyl & tan g

CREFFICIENT OF FRICTION
SENSITIVITY

ioge s

nEg<o~F
' %

A RXROMEeY ™ 4 Aq €

X
1

Z U w

=

GENERAL
=3 1016
BARE OF ’lﬁTUlAL M“‘Nﬂ! 2 7183

OR InN'g .  NATURAL LOGANITHM OF @
OR 0G4  LOGAMITHM w@ TO BASE. 10
TIME:
ACCIZERATION DUE TO GRAVITY
VOLUME
WEIGHT
WOMENT

FACTOR OF SAFETY

STRESS awb STRAIN

POSE PAESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (6' 13 ALSC USED }
SHEAR STRESS

LINEAR STRAIN .

SHEAR STRAIN

POISSON'S RATIO { i 1S ALSC USED)

MODULUS OF uunu DEFORMATION ( YOUNGS noouws)
MODULUS OF SREAR DEFORMATION

RODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION.
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WiTH VAIIOU‘S‘

SUFFIXEY IN E!’RESSIDNS REFERRING TO ’ORIAL STIESS ‘
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LEMGTH. OF FOUNDATION
DEFTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFII‘ APPLYING
TO SPECIFIC GRAVITY. - DEPTH AND CORESION ETC‘ N TH!
TORMULL FOR BEARING CAPACITY

«DDULUS OF SUBGRADE REACTION

S LOPE S

?ERTQCAL HEIGHT  OF !LOPE : ‘
DEPTH BELOW TOE W suwt ™ ‘HARD" SYRATU
ANGLE  OF m 1O m&zouru g




FORM m*m;‘s (REv 1989)
= ;

o

RECORD OF BOREHOLE
Comords. 15,929,295 My 1,113,386 E.

‘ DEPARTMENT OF MIGHWAYS - ONIARID
MATERIALS & TESTING OFFICE
JOB_ 69-F.B2  LOCATION _

No. 1

WP 29-67-07  __ BORNG DATE Awgust 7-8, 1969

COMPILED BY

 FOUNDATION sEcmN]
ORGINATED BY _

DATuUM  Geodetic .. BOREHOLE TYPE Washboring-NX Casing; Oove

e

oo
7

CHECKED BY

DYNAMIC PENETRATION  RESISTANCE

_SOW PROFRE ] SAMPLES

BLOWS/ FOQT

%% e 80 100

SHMEAR STRENGTH PS5 F

Q  UNCONFINED + FIELD vANE
® QUK IRIAXIAL - x (AB. vANE

ELEY
DEPIH

1288.3 .  Oround Lewvel

DESCRIPTION

NUMBER
{FE
BLOWS / FOOT

4 STRAL PLOY
ELEV SCALE

k00 800 1200 1600 2000

LHCHAD LIMIT - emcsinsn W

PLASTIC LIMIT wmmomeen

WATER CONTENT—— w
Wp 3 m::‘g

WATER CONTENT %
2 X

18

" BULK
- X pensiTY

REMARKS

8lai} b 4 _ o

1.0 gm silt with amf%:

gravel.
POSHrf o wery ntiff

278.3 | Hottled Browmeirey

o i G S . S Al

10.0 Glacial TH1) J
Het.mix. silt, sand & .
gravel with trace to

s A o

‘1 ] 2’7@ -wwm.ﬁmvwm ) ,:H,W e ; . V.?_ . N
ﬁmpmt « Very dense ! i | , .
F- i - T L i H H
Orey " T 88y 99 : ) ‘,
?8 3 «vﬂ.h oce. boulders up -k ' ‘
to 8* in size and - - : ‘ \'
gey.q | “hole fraguents ! ‘ i
it x.,.(‘w,. SR 3 ‘ ,@ Q"*—
z§§.§wﬁ - Weathsred . . ;{
* “_! jm E i i “,.,.,T,._T. ‘
; !
246.3,  Sowd - N S s S
L2.0 Bud of Berehols : %

2,285, 3

EF

B R
B R
£ o

ha {28)

6 Ul 6

SO ST SRS PO e




FORM OB-MT-126 {REV 1989)

m Oﬁé ICE

DEPARIMENT OF MIGHWAYS- ONIARIO
MATERIALS & TESTING OFFICE

RECORD

OF BOREHOLE No.n

FOUNDATION sscniml ‘
m

B ST

3

o7

BULK
DENSITY

REMARKS

©
N
X

P

JOB  69.F-52 _ LOCATION ___ Co-ords. 15,929,252 N3 1,113,340 8. ORIGINATED BY
WP 29-67-07 . BORING DATE _ August 8, 969 COMPILED BY
DATUMW_ ] M«ﬁc .. ... DBOREHOLE ryee Dynamic Cone Test _ CHECKED BY _
h DYNAMIC PENETRATION  RESISTANCE LIGUID LIMIT %1
— - SOE{?RON}‘E s e g o ol SAMPLES oo w BLOWS 7 FOOT PLASTIC UM”NT We
5 9l g 60 8 100 WATER CONTENT—w
g« o [SHEAR STHENGIH PSF, "
CLEY DESCRIPTION f § -y 3 m SOE U!\:ZLNNNED * FIELD VANE "B
DEPTH 5 » g > | ® QUICK TRIAWAL X LAB. VANE WATER CONTENT %
=y 2 ISR
291.2 Oromnd Lavel o -3
un o ] w &
Probably A i
Clayey Silt 2; :‘
8.0 Probably ~_
Olacisl Ti1Y ) B 280 ‘ :; s RS
! i { | Z<=-—:- t
. ? End of Cone Test * ‘y |
L e e it
; | ) ‘ j !
| ; |
‘ : |
! | !
E ; i !
H i ) }
i !
i | i ;
? ;; |
f“ ’f |
f | f
| |
! | i i i




FORM OB-MT- 126 (REV. 1969) " OFFICE REPO WN‘ ;

-
«

#

DEPARTMENT OF HIGHWAYS- ONTARID
MATERIALS & TESTING OFFICE

JOB _69-F-52 . .. .. _._ LOCATION__

RECORD OF BOREHOLE No. 2

__Go-ords. 15,929,223 W3 1,113,377 K. . ORGINATED 8Y s

fros iy

FOUNDATION ‘sem‘nc;] :

WP 29-67-07  BORING DATE___August 12-13, 1969 A ol comPuED BY oM
DATUM  Geodetic <. BOREHOLE TYPE Washboring-NX Casing; Come CHECKeD BY _ of/E.
5 DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT - ",
= SOl PROFILE SAMPLES 4w |BLO 4P g0 PLASTIC LIMIT ———w, >
5 9l : . ; 80 100 WATER CONTENT—~— x = ,
&1 8 v Y JSHEAR STRENGIH PSF, Wy u w, 521 remares |
ELEY DESCRIPTION < | = § . | o unconenep + FIELD VANE ! =3 |
DEPTH o % > 3 > | ® QUICK TRIAXIAL  x LAB. VANE WATER CONTENT %, Y :
286,27 Ground Lavel m 8| @ hoo 800 1200 1600 2000 10 20 P.C.F. gk,ga,g Lol
0.0|Clayey aily with some ./ ' o 2051 1
sand & ooc. gravel | = 1
& %1 L
277.9 Firm-Stiff.  Grey "’f/: 2 W MW 2 2 SO SERU SN I e et G Ak ,
9.0/  clacial M1 °ol3 158 150 \ — 0 31313 5
@ N :
Hob.meix. s11t, sand & |, ' " 15§ T8 B .
gravel with trace of . 'l® 55 1y33 ” q o L7 ko 2
olay » é : f e . _
a . > | ‘ j
; ¢ 17 H ! { ! ;
. Dense ~ Very dense @.5.4.38 1 ! ! ; :
Grey 7188 1168/10, | ° L6l 2
3. ; i o
25T.4 ! § o I
29.5 \’S\,A“B“‘SS 7En 1 i 1
Shale Bedrock i }\\»9—«33 2 paALn ; | [No recovery
H _:f.‘ q : : ‘/ ! :
Weathered \{i o %m 13% -
L7, L " _‘:{ 1 :
243.9 Sond | A1 AXT 70f i SNhed) Wl LR | e
43.0{ End of Borehole
H
€ g 72 “ S




 FORM OB-MT- 126 (REV. 1969)  OFFICE REPO WN SOL EXPORATON ‘ :

¢ lad

DEPARYMENT OF MIGHWAYS - ONTARIO

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 21 ~ FOUNDATION SECTION

o 69-Fe52  _ LOCANON _ Co-ords, 15,929,247 Ny 1,113,h10 B. ORIGINATED BY _®S
WP 29-67-07  _ BORING DATE  August 12, 19690 e COMPILED BY
DATUM  Geodstic  __ GOREHOLE TYPE Dynamic Cone Penetration Test CHECKED BY il

SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE  JLIGUID UMIT —— W,
SO PROFHE L SAMPLES BLOWS 7 FOOT PLASTIC LIMIT ~——m w,

0 &0 80 100 WATER CONTENT——
SHEAR STRENGIH PY%.F wy wy
© UNCONFINED * FIELD VANE R t
® QUICK TRIAXIAL = LAB. vANE WATER CONTENT %,

REMARKS

BULK
' DENSITY

e DESCRIPTION

TYPE
ELEV. SCALE

STRAT PLOT
MUMBER
R
(g}
"X

286,40 | Ground Level GR.5A 51, ¢l

BLOWS / FGC}!}!

]
3@0 .f{s;/ !
ey I : ¢
Clayay Silt " | 2 : — B
10.0; . i
. Probahly S T |
. Glacial T (NS I B ! i
I ; ! : 270 i : i
267.8. IO £t N A ; ] T L
18.6  Ind of C st f ﬁ‘ ' ~ sckical
; ons Te | ; | f rofuse]
H 3 . ;} l H
00 T A P SN S SRS S S o
? ! i
§ Z . } i | !
; ; ! : !
’ %- i i




26 (REV. 1969)

OFFICE L‘R,EPQR»"N‘ SOl EXPLORATION

DATUM

Geodetic

EPARTMENT OF 'HIGHWAYS- ONTARIO
MATERIALS & TESTING OFF

CE

 LOCATION
~ BORING DATE _
BOREWOLE TYPE Washbordng-NK & BY .Q%?i,!}gé.s ;

RECORD OF BOREHOLE No. 3
Co-trds. 15,929,165 N 1,113,438 B.
_August 13-15, 1969 L

FOUNDA

' ORIGINATED BY
o SZOMPILED BY
_ CHECKED BY __

o \#RCHLEL SAMPLES . EESQQMC PENETRAT!ON RESISTANCE LIQUID LIMIT ———— ¥4
! ) = . DA LW,
) 5 8 prs 20 1;0 0. 80 100 WATER CONTENT——iy
; - 2 | & [SHEAR STRENGTH PSF. W w w,
5 DESCRIPYION '3' g a é ) 0, UNCONFINED + FIELD. VANE’ ~——o—-——-——-l - :
=t 21 Z Z 2 | ® QUICK TRIAXIAL - x LAB. VANE WATER CONTENT %
0| Ground Level < 2| © o 10 .20 30
0 TopsotT ¥ FIIT :
| Material N/ - 290
5 mw silt with some 1,88 15
angl & trace gravel ] 58S T
: ;Stiff‘ A ‘ -
Glactal 11 o e A T~ ! -
CInTssTEr 0 — e
2 ‘Bet. mix. si}.t, sand TgTEE R R
;' & some grawml with |o
. [
| trace %o some clay | [£5S 270k ~
occ. shale fragments | / ' o
Do eS8 18
Dense to very dense| /’
5 O ¢ .8 8§9937
("rey ‘0 ) 26 ' SO HE U S — ;
‘ ./e. Q88 A ; Or—i
L :
L So0/5
" 250
s
N ,
Eaa ;_,:;;;uikfm;aof..
Sound; gcénwggzl;grai N L
A o2k . -
- pesms TP {4 12, axe/sog
Eadof Borehole | A B -
i
| ! 230! —
|
Lo
| ; i
I
i l H
P i
; |
1]

% STRAIN AT FAILURE™

20
19— 5
10



FORM OB-MT- !26 (REV. 1949}

OFFICE REPO ‘N

®

DEPARTMENT OF MIGHWAYS - ONTARIO
MATERIALS & TESTING OFFICE
joB  69-F=52 __ LOCATION ___
WP 29-67-07 ___ BORING DATE___August 15, 1969 =
DATUM Geodetic __ BOREHOLE TYPE Dynmmic Cone Penatration Test

RECORD OF BOREHOLE No. 2
.. Cosords. 15,929,137 M3 1,M3,398 Bu . ...

* FOUNDATION secnonl :

 ORIGINATED BY gy
. COMPLED BY
CHECKED BY _ (/A

]

&YgAM}Cﬂgﬂ\}ETRANQN RESISTANCE
"% % e 80 1o

SO PROFRE SAMPLES

SHEAR STRENGTH PS5 F

O UNCONFINED + FIELD VANE
® QUICK TRIAXIAL = LAB. vANE

DESCRIPTION

oon
Q
B
o
[+ 4
oo

ELEV. SCALE

MUMBER
TYPE
BLOWS / £O0T]

291.3 . Ground Level Y

LIQUID LiMiT - s,
PLASTIC LIMIT =y
WATER CONTENT——-

L4

.
WATER CONTENT %

REMARKS

5
., BULK
S DENSITY

e

«
&

& ,h

0.01  Probably N zyok»\ -------- - N
286.0| TFill Material >S Lo ‘
. Probably | r |
| Glacial ™11 » | 2060 | \""""'"----MM B
2980 o m B R ~
13.3 ' Bxd of Cone Test | A 1 | : ; ! _h-act:gal
! i : : i | ] refus
P ] i 1 |
L0271 ' ; : ' - —
| , P | | | | |
L * ' ? : i ;
| ! | ’
!




[ nuvvrit‘! T TRAT LR RTIUW

‘MATERIAlS &

69«1"-'52

| DEPARTMENT OF "HIGHWAYS - ONTARIO
TESTING  OFFICE.
CLOCATION . -

BORING. DATE

RECORD OF BOREHOLE No. k.

-Co-ords.

15,929,001 N3 1,113,h26 .

’ egicswmso By

_August 11-13 y 1969

COM?ILED‘ 8y

BOREHOLE - TYPE ‘ﬂgﬂh’bormg - Bx Caamg; Cone

CHECKED avﬁ

u-#- 5%

e P  ovyamic eenerrarion RESISTANCE TLIOUID TIT =
~ ,son PROFILE; sampies || BN ARG S Lloup I ‘L
‘ 5 18 2 60 8o 1;30 | WATER CONTENT—
~ o = £| o ISHEAR STRENGTH PSF. e g e
; al o & S AT
"DESCRIPTION =2« é . | © UNCONFINED <+ FiELD VANE tree 'x‘“"‘—“ gl
BT, SR ™ ;:?.) :. B z e QUICK  TRIAXIAL . . LAB. VANE WﬁTER CONTENY’/. :
__Ground Level - 2| © : - ' 10020 3o
. rm n.umz ol a —
N h g i
clvev Su.t /g R , \ :
Vu'y stiee 2| 882 ; z
rs G N E S
e e e i
ot. mix. silt, sand &7 L5 7 85118 .
gravel vith trace to | ‘i bgetpr ‘
L 8 . 3 R 270 RERRL SR
| ,
e s BN
weathersd with occ. % 12 AxT | 16%
o :
3 13/ace sos ~~
& 1
A 1b/axr 1008
2' o 5
§
|
STRAIN AT FAILURE
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FORM OB-MT- 126 (REV. 1949)

«

 OFFICE nsm&w ol

L DATUM

DERARTIAENT OF MG HWAYS - ONTARIO
MATERIALY & TESTING OFFICE

J08  69«F-52  LOCATION
WP 29-67-07

Qeodatic BOREHOLE TYPE

BORING DATE  Au

RECORD OF BOREHOLE
M 15:9293029 ll 1am:m7 B.

No. 5 FOUNDATION SECTION

ORIGINATED BY

ast 15, 1969

_ COMPAED BY
_ CHECKED BY

SOt PROFHE

S AMPLES

]

STRAT PLOT |

)

£ELEy
DEPTHM

292.9 !

DESCRIPTION
Oround Lavel

]
|

NUMBER
TYPE

BLOWS / FOOT]

D\!‘NAMC %NEIRAHON RESISTANCE

H% T e %0 o

LIGUID LIMIT o Wy
PLASTIC LINIT —— wy
WATER CONTENT-— yo

SHEAR SIRENGIH 2S5 F

O UNCONFINED + FIELD wANE
® GQUITK TRIAKIAL  x LAB VANE

ELEv SCALE

Wy

| SR, . SH———

guLx
DENSITY

WATER CONTENT %

288.5

0.0 Probably

Fi11 Material =

<
%

;“@&r"‘

»
i 1

h.o.

¢ g = e

®

i

) . 5 it
! Probably H 5
i 1 ;
¥ #"1 . 4 i
{ Glaeial T1Y i { L
: g ‘ i s
L , ] )

i % 3 .

; o H !
2 g t« ;« - : ; i

:Lw Tod of Cone Test | T

i 4 1 :
i ; 4 !
4 b H 5
b ! i
i ] P
4 : : [
1
; 1 |
i s
] |
I : 3 :
¥ t NS i
; ‘ 3 :
; : i
i ; b i
H
k . i :
i : ! .
§ ) 4 X
i i , ( .
4 - H B ;
i i i i i
i i 1 ; i
i 1‘ p 5
H ]
4 f
: + k
i
H :
i

3

f ;l
b

§~<
:
b

\ ‘ ‘ : tieoal
] q 3 i .
i , ! ! ’ 8l
'. 1 ‘ i i i !
i { i ;
2 | ; ‘ ~ '
1 3
i | ! i s
: : i
H ! 1 ;
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i i 1 ;
i ! i i
] H g
‘ | i :
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D
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SHALE~ FRABMENTS:- —en 200
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CAFLAINAMATIVIN UT TERIVIo UJL W 1IN ROCTIrURI

| N VALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE IS THE NUMBER OF BLOWS REGUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
| ACHIEVED. AVERAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT {Simm O.D. 60° CONE ANGLE) CRIVEN BY 475 )
IMPACT ENERGY ON °A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION iS MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONiICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

>200
HARD

I ¢, Lkea) 0-12

VERY SOFT

12-25
SOFT

25-50
FIRM

50 - 100
STIFF

100 - 200
VERY STIFF

COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
b(BLOWS/OJm) 0-35 5-10 10- 30 30 - 50 >50
VERY LOOSE) (OOSE COMPACT OENSE |VERY DENSE

DENSENESS:

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.

RECOVERY:

SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

MODIFIED RECOVERY:

SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION (R Q D}, FOR MODIFIED RECOVERY, I1S:

L RQD (%) 0-25 25-50 S0 -75 75 - 90 90 -100
VERY POOR POOR FAIR GOoOO EXCELLENT
JOINTING AND_BEDDING :
SPACING 50mm 50 -~ 300mm| 0.3m-1m | Im - 3m >3m
JOINTING VERY CLOSE ClOSE MOD. CLOSE WIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SOIL

FIELD SAMPLING

S S SPLIT SPOON T P THINWALL PISTON m, kpa"! COEFFICIENT OF VOLUME CHANGE
WS WASH SAMPLE OS5 OSTERBERG SAMPLE <e 1 COMPRESSION INDEX
S T SLOTTED TUBE SAMPLE R C ROCK CORE Cq 1 SWELLING INDEX
BS BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY Cq 1 RATE OF SECONDARY CONSOLIDATION
CS CHUNK SAMPLE ‘P M TW ADVANCED MANUALLY <y m?/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F S FOIL SAMPLE H m DRAINAGE PATH
T, ! TIME FACTOR
STRESS AND STRAIN U %  DEGREE OF CONSOLIDATION
Uy kpa PORE WATER PRESSURE o kfa EFFECTIVE OVERBURDEN PRESSURE
'y 1 PORE PRESSURE RATIO % kpPa PRECONSOLIDATION PRESSURE
o kpa TOTAL NORMAL STRESS T, kPa SHEAR STRENGTH
o’ kpa EFFECTIVE NORMAL STRESS <’ kpa EFFECTIVE COHESION INTERCEPY
T kra SHEAR STRESS 3 -° EFFECTIVE ANGLE OF INTERNAL FRICTION
0.9 .0, kko PRINCIPAL STRESSES <y kfa APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN by - APPARENT ANGLE OF INTERNAL FRICTION
€, .6 % PRINCIPAL STRAINS T kpa RESIDUAL SHEAR STRENGTH
E kpa MODULUS OF LINEAR DEFORMATION T, kpa REMOULDED SHEAR STRENGTH
G kpa MODULUS OF SHEAR DEFORMATION S 1 SENSITIVITY = Sy
“ 1 COEFFICIENT OF FRICTION ' T
PHYSICAL PROPERTIES OF SOIL
A kg/m3 DENSITY OF SOLiD PARTICLES e 1,% VOID RATIO emin 1,%  VOID RATIO IN DENSEST STATE
Y, kN/m® UNIT WEIGHT OF SOLID PARTICLES n 1.%  POROSITY 1 DENSITY INDEX ;.:_ﬂ_\glfi:_?
A, kg/m® DENSITY OF WATER w 1,%  WATER CONTENT D mm  GRAIN DIAMETER mox = min
% kN/m® UNIT WEIGHT OF WATER S, % DEGREE OF SATURATION D, mm  n PERCENT - DIAMETER
P I<g/m3 DENSITY OF S0IL w % LIQUID LIMIT €y 1 UNIFORMITY COEFFICIENT
Y KN/n®  UNIT WEIGHT OF SOIL wp % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
% kg/m:’ DENSITY OF DRY SOIL wg % SHRINKAGE LIMIT q m3/s  RATE OF DISCHARGE
)é kN/m® UNIT WEIGHT OF DRY SOIL s % PLASTICITY INDEX =W - Wp v m/s  DISCHARGE VELOCITY
Bar ka/m® DENSITY OF SATURATED SOiL I | LIQUIDITY INDEX + —— P i 1 HYDRAULIC- GRADIENT
Yeat kN/m® UNIT WEIGHT OF SATURATED SOIL '» w - w k m/s  HYDRAULIC CONDUCTIVITY
P" kg/m® DENSITY OF SUBMERGED SOIL e ! CONSISTENCY INDEX: Ln, j  kw/m® SEEPAGE FORCE
Y'  kN/m® UNIT WEIGHT OF SUBMERGED SOI e .. 1% VOID RATIO IN LOOSEST STATE




wnang

RECORD OF BOREHOLE No |

METRIC

W P __470-711-609 LOCATION 4 855 178.5N ; 339 259.0F ORIGINATED gy _TH
DIST 6 Hwy_ GO ALRT BOREHOLE TYPE Hollow Stem Auger & Cone Test COMPILED BY _GAB
DATUM Geodetic DATE 1983 07 20 CHECKED BY _ RWB
PROFI MP o« w |DYNAMIC CONE PENETRATION "
SOIL PROFILE SAMPLES | &, | 2 |[resistance pior nastic Noetme vove | L | pcmarks
<2 O LMIT CONTENT LIMIT =0
= w | 30| @ 20 40 60 80 100 zY s
Ole w = z 1 L 1 L 1 Wp w ""A 3;
ELEV Sla|l ¥ | 2|25]| & [sHEAR STRENGTH ————t GRAIN SIZE
DEPTH DESCRIPTION =31 21 S|38| 5 |ounconemen  + riewn vane warer content(w)| 7 [PSTRIBUTION
2|z 5 &Y & |e quick TRIAXIAL  x 1AB VANE * (%)
91.6 | Ground Level & e T 20 40 60 80 100 10 20 130 GR SA SI CL
0.0 [Topso1l o
0.3 /\ 11 8s {19 »
Sand, some silt, >< <
trace gravel (fill) 31385 170 90 = ]
Very Dense >X< \\Z“-—~
et
[
Brown >< 378552 | & W&n
87.9 N j% 88
3.7 | «] g §
|- 2S5 (69 |58 o
I} 2 t
LYI 86 ﬁ
Silt and Sand, some Jl‘ 5| SS [110/8.15m .
Gravel, trace clay {: -
(til1) {', )
Very dense JZ:L TR 84
Brown to Grey {;}
ey
12 lss {74 "
i;l i
80.7 1' 8T-88—T185/9.2m

10.9 |End of Borehole

20

+3, x5 ; Numbars refer to 16 A€ [V CTOAINI AT CAHMNIDE




Orntano

RECORD OF BOREHOLE No 5 METRIC
w p _470-711-609 LOCATION 4 855 266.5N ; 339 375.5E ORIGINATED BY _ %
GAB
DIST 6 Hwy GO ALRT BOREHOLE TYPE Hollow Stem Auger & Cone Test COMPILED BY
DATUM _ Geodetic DATE 1983 07 26 CHECKED BY __RWB____
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & ‘g RESISTANCE PLOT oastic NATVRAL T
%2 ] LIMIT BOUSTURE T o REMARKS
— w [3SO}] & 20 40 60 80 100 COoNTENT z=
Qe w band z 1 1 1 L 1 Wp w w, 3'; &
ELEV Sla| | 2|28 | & [SHEAR STRENGTH kpa ———— GRAIN SIZE
e DESCRIPTION 2|51 2] S{58] 5 |ounconmmen  + riewd vane WATER conTent (1] 7 [P'STRIBUTION
21z 5 &Y | & |eqQuck TRIAXAL  x LAB VANE ( ‘)kN/m, (%)
97.6 Ground Level G : T 20 40 60 80 100 1Q 20 30 GR SA SI CL
0.0 SS 19 '\7
7155 |71 % L
Sand, some silt to \\.\
Sand and Silt, trace t 1S5 179 —
some gravel (fill) 9 =]
Compact to Very Dense T
>< 3133 yanl 125
Brown 214 o
92
>< 13§ o
5 ]88 43 17 ] [:
140 o
~—]
90
SsS 27 -
X 4
/
Layer of silt clay >< 71TW | PH O
________ <
X ; ) \\\
86.6 Clay, some Sand NA 888 [37
11.0 fand Organics ] 86 k
. A —
Silty Clay, trace sand ) 9 [ss 7 <
and gravel, varves T~
11.1 to 13.0 m (CL) 8 +—T
Firm to Hard
orey dime - o K — Lo 19.76
Al [ [en 82
1.1
6.5 Sil d Sand ']'/
16 . 11t and Sand, some
gravel, trace clay (tiIJI)'_"[. 12158 M
Compact to Very Dense 11 80 l
/8. 9 crey {3 Tss s .
[8.7 |End of Borehole N
78 >
76 38 X
143
75.0 138 "7
22.6 |End of Cone Test

.3

.5 . Niimhare rafar

20




METRIC

ALL DiMENSIONS Swows ARt |

IN METRES AND/OR MiLLi-
METRES UNLESS OTHERWISE

PROJECT MANAGER

NOTED.
o I
W - NS O\ _RAMP e -
$&4 ‘__v________./
Q :
8 %228 3 9
B B | * § @ .
4 | 15 $I3 12 } & /F POSED  RETAIN LN PI?OPOSED RETAINING mu\ Cod
l 8 _ PROPOSED GO ALRT
- - OP§SED SHEET. ;4 l & GUIDEWAY GO ALRT x e
- - _ _ \ LE WaLL - “"mc_ “GG‘"TER
°© ° o o - + 7 ~ N ~<* : , 2
8 2 8 ® / : CHAIN LINK SECURITY FENCE fiurueg N
0 . 0 0 o - - h 2
* * * * / \ A . < EXIST. _
L sormsae ]| ’ 7 ~ ¢ s
[.NoT 1O scare -- * ——gBXIST__ CNRAW
) - /. . . - EXIST.___C.N RA
S A— D rrearrrg||
% : KEY PLAN
‘ - scait
' NOT TO SCALE
PLA N LEGEND
om o) FILL . ' )
SCALE SAND SOME SILT @ Bore Hole -
TRACE GRAVEL ' . N
Compact fo V Ognse @ Oynomic Cone Test (Cone)
" 228 e Tonciecry #° Brosecren) @ e e 4 o
NO wL (PROJECTED) CORDED ‘ ‘N Blows/0.3m (Std Pen Test, 475 J/blow)
RECORDED ) B . e 3110
i
) ‘00 B/0-3m CONE B8/0-3m CONE ‘CO'G Blows/0.3m (60° Cone, 475 3/ blow}
9 50 .100 w9 8/;3m CONE
I_él' e " 00 - * WL at time of nvestigation 83 .08
o5 S ) .y % 95 N -~
PROPOSED GRADE 8/0-3m CONE " TOPSOIL / < @ Cone Test “(Previous investigation)
TOP OF RET WALL % %0 100 K adel ] b @ Bore Hole 8 Come
: e L5 > b, 4 | 42 : i 90 *(Previous Investigotion )
%0 e = 32 ~
40 8 .
1 og ?g 18 3 6
S - - Y o " 0 CO - ORDINATES
€ i ¥ - ELEVAT
s - . ot 3 35 < s . 83« | No VATION!  NoRTH EAST
SILT AND as it HLE 1 91-6 [4855178:5 3392590
A anAvEL T nf 2 e e e "SR 2 | 96-3 |ass5208.0| 3392815
80: iy 80 |2 | 963 |48s52050| 33928:-5.
— SILTYX. CLAY 3 90-9 148552i0-0| 339315-8
. TRACE SANO- AND GRAVEL 4 | 976 |4e552350 | W9 327:0
7% : A : e SHIC t0 V Soft . SERER. .78 s | 976 |aesszecs| 303785
1 PROF'LE A INING. WALL i . . o . 6 | 901 . |e8552605 | 330 3065
15 4 13 12 5 .6 it ’ o "7 | 96-6 [48552850| 339 406-0
100 4 - (PROUECTED) 4 4 @ (ProvecTED) R L. ST e | 880 [48552864 | 3394300
FIL NG WL - 8/03m CONE T 100 9 | 954 |aes53065| 3304375
?gg‘gsa SILT SOME GRAVEL /ROE?RDED SIS cLay some sano s AILL 5{ J EXISTING PIER 10 | 90-3 |s@s52505 | 339 3932
B/0-3m CONE TRACE GRAVEL FUTURE CN.RAIL . . .
g% _Comp rovoense7 50 100 Firm o V Stiff.__J, 21 SILTY CLAY- 8 : o5 1| 88-3 48552557 | 330 401-5
~ il " - - 3 x XTSI TN AT 12 | s1-2 |ses5i657 | 3302301
8/0-3m CONE 0-3m CON | |B/0-3m CONE. ] : : .
: z ToPSOILy e o ‘N %0 100 SAND SOME SILT TRACE GRAVEL S & §I l T 13 | 909 4835103:2 | 339 2510
. M | <= — Compact to V Dense 4 4> ! H 14 941 4 855142-0°'| 339 246 -0
S0 i X O s 90+ — p ? - o 90 15 | 910 |asss0ss9 | 339221 2
FILL M bl e7-9 4 855 2491 339 359-7
: sTﬁNgRSAQ/%'Ech o 3 - L ; a7y 88-8 (485523601 339 346-0
85 X V Dense 85 bt % 4 i, % e p ; as Geocres No
TILL i ; lre SAND suiss00a50e% A 2 ) F - e ENOTES
SILT B SAND SOME GRAVEL -i i e N 27 3 SOME GRAVEL TR SiLT Pashegtisstestyl A ILTY CLAY . ¢ ned
TRACE CLAY SILTY CLAY 3% 1 Dense wa iy RACE SAND AND GRAVEL - T::,mm ool ms:" .:;:u h
80 Dense fo VDense TR TO SOME SAND 80 " ’ v _Stff _to V Soft ooy ot Bore o o ot o o e
) E Stiff to v SHilt SiLTY 5“"8 CLA X s i I 80 are from geolog <
. TR GRAVEL & CLAY ) L NOTE: The found ond design report for
SECT'ON B'B Loose to V Loose ) } ! L this project ond o:hcrrdo,nd docummumbnnommndotm
SCALE FOR € PROFILE & SECTION B-8 « TS Compact fo V- Dense : T e ey e hlormation contaned «
om Q 0m HOR : SECT‘ON A-A Sm 2] 3m accordonce. with the conditions of Section 102-2 ‘of Form 100.
Sm Sm VERT . SCALE G0-ALRT REF i
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APPENDIX F

Selected Site Photographs
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Photo 1- Brock Road NBL and CN Overhead (looking north)
Date: May 2022



gm THURBER

Photo 2- Northeast side of Brock Road and CN Overhead (looking north)
Date: May 2022
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Photo 3- Southeast side of Brock Road and CN Overhead (looking norh)
Date: May 2022
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Photo 4- Pier 1 and south abutment of Brock Road and CN Overhead (looking south)
Date: May 2022
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Photo 5- Piers 1 and 2 of Brock Road and CN Overhead (looking north)
Date: May 2021
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