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EXECUTIVE SUMMARY

The proposed Highway 407 East Extension extends from the current terminus of Highway 407 at
Brock Road in the City of Pickering to Highway 35/115 in the Municipality of Clarington. For the
purposes of preliminary design, the project route has been divided into three (3) sections (the Western
Section, the Central Section and the Eastern Section) as shown on Drawing 1.

The planning component and preliminary design of foundations component for the proposed
Highway 407 East Extension project were carried out in two (2) separate phases. A Phasel desktop
study for this project was completed in 2008 for each section of the proposed highway extension for
planning and feasibility study purposes by Thurber Engineering Ltd. (Thurber) and is presented in
three (3) separate reports for each section titled “ Foundation Desktop Study, Highway 407 East Extension
- Western Section; Central Section; Eastern Section, W.O. 07-20015”, dated November 2008. The
Phase| Desktop Study was based on assessment of site geology using air-photo interpretation and
hydrogeologic information, as well as borehole data obtained from previous investigations including the
preliminary investigation conducted by MTO in 1994 for planning purposes.

In 2010, Golder Associates Ltd. (Golder) prepared the Preliminary Foundation Investigation and Design
Report (FIDR) with the results of the Phasell foundation investigation and recommendations for the
planning (including environmental assessment) and preliminary design of the proposed Highway 407
East Extension - Western Section, which extends from Brock Road in the City of Pickering to Ashburn
Road in the Town of Whitby, including the proposed West Durham Link to Highway 401 (as shown on
Drawing 2). The purpose of Golder’s Phase Il study was to provide “as near as possible’ preliminary
design level foundation investigation and design information for environmental assessment purposes
given the constraints at the time of the investigation. The Golder preliminary FIDR superseded al
previous reports including the Desktop Study for the purpose of preliminary foundation design and EA
submission.

To supplement Golder’'s report, Peto MacCalum Ltd. (PML) prepared a Preliminary Foundation
Investigation and Design Report (FIDR) on the Western Section (reference No. 10TF023-W) that was
issued in February 2011, Geocres No. 30M 15-110.

Thisreport is prepared by PML as an addendum to the above report and consists of two (2) parts:

Part A — Preliminary Foundation Investigation Report (FIR): presents an overal description of the
project, description of the regional geology/geomorphology and general groundwater conditions within
the project limits, as well as site-specific subsurface and groundwater conditions at each of the proposed
highway bridge crossings and interchanges, based on the results of limited borehole investigation and
laboratory testing carried out at bridge and culvert sites. Individua Preliminary Foundation Investigation

Peto MacCallum Ltd.

Report sheets summarizing the results of the field investigation and geotechnical laboratory testing for
each structure site are presented following the text of the report.

PatB — Preliminary Foundation Design Report (FDR): provides project-wide engineering
recommendations for preliminary design for each proposed structure, culvert, deep cut and high fill site.
Individual site-specific recommendations are provided on the Preliminary Foundation Design Report
sheets presented following the text of this report and are appended to their respective Preliminary
Foundation Investigation Report sheets (refer to Part A above).

Each highway crossing site (i.e. bridge, culvert, etc.) was characterized in the Request for Proposal (RFP)
as requiring low, medium or high level investigative effort. The definitions of the target effort levels are
defined in the RFP and summarized in Section 3.0 of this report.

This addendum report includes the results of the foundation investigations completed for bridges M-9,
M-10, M-17, M-18, W-8 and culverts M-6, W-18.

For deep cut and high fill sections (depth/height greater than 4.5 m), summary tables have been included
that summarize the deep cut and high fill locations, depths/heights, the anticipated subsurface conditions,
and preliminary geotechnical recommendations. This report includes the results of the foundation
investigations completed for deep cuts DC-W1, DC-W11 and high fills HF-W6, HF-W7.

While the information presented in this report may be used for planning and preliminary design purposes,
it is not sufficient nor intended for detail design purposes. The preliminary subsurface investigation was
limited to borehole drilling within accessible parts of sites where permission to enter was granted. Where
drilling was carried out, the boreholes were not necessarily advanced at or within the footprint of the
foundation elements. Accordingly, further investigation at the final locations of the foundation elements,
approaches, deep cut and high fill sections will be required during detail design to establish or
confirm/reassess the preliminary recommendations provided herein.
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1.0 INTRODUCTION

This report presents the factual findings obtained from a preliminary foundation investigation carried out
by Peto MacCallum Ltd. (PML) on December 2 and 22, 2010, and in the period of February 7 to May
10, 2011, to supplement the preliminary investigations carried out by PML and by Golder Associates
Ltd. (Golder) for the preliminary design of the proposed Highway 407 East Extension — Western Section
(refer to Drawing 1). The project limits extend from the present terminus of the existing Highway 407 at
Brock Road in the City of Pickering to Ashburn Road in the Town of Whitby (approximately 15 km),
including the West Durham Link (WDL) extending southerly from the proposed Highway 407, just east
of Hals Road North, to Highway 401 in the Region of Durham, Ontario (approximately 10 km) as
shown on Drawing 2.

This addendum report provides sufficient information for planning and preliminary foundation
investigation and design for atotal of seven (7) structure sites of which five (5) sites are bridges and two
(2) sites are culverts. In addition, two (2) deep cut areas and two (2) high fill areas were included in the
study for the Western Section.

PML conducted the investigation as a sub-consultant to Delcan Corporation (Delcan) under the Ministry
of Transportation, Ontario (MTO) Purchase Order No. 2009-E-0048. The terms of reference and scope
of work for the preliminary foundation investigation and design are outlined in MTO’'s Request for
Proposal (RFP) for Work Order No. 07-20015.

2.0 PROJECT DESCRIPTION

The technically recommended route for the proposed Highway 407 East Extension starts at the current
terminus at Brock Road in the City of Pickering and ends at Highway 35/115 in Clarington. The route
includes two north-south links connecting the proposed Highway 407 extension to Highway 401 — the
West Durham Link (WDL) in Whitby and the East Durham Link (EDL) in Clarington. The proposed
highway extension is divided into three main sections. a Western Section which extends from Brock
Road to Ashburn Road and includes the WDL, a Central Section which extends from Ashburn Road to
Courtice Road, and an Eastern Section which extends from Courtice Road to Highway 35/115 in
Clarington and includes the EDL. Drawing 1 shows the proposed alignment for the above described
overal route.

For a detailed description of the Western and Central Sections, including the total number of structures,
deep cuts and high fills, refer to PML’ s Preliminary Foundation Investigation Report dated February 2011.
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Structures were originaly designated as ‘WM’ (West Mainline) or ‘WL’ (West Durham Link) with
sequential numbers. However, for structures that were added to the project or modified after the destkop
study was completed, an alternate designation (such as WM-EDC-9 for West Mainline East Duffins
Creek) was used. New structure designations for the West Mainline (designated ‘M-') and West
Durham Link (designated ‘W-') with a sequentiad numbering system were provided by URS in
October 2009. The cross-referenced structure designations, categories, locations and site ranking
complexities for the structure sites covered by this report are summarized in Section 4.2.

The configuration for the proposed WDL — Highway 401 interchange includes the re-alignment to the
north of an approximately 5 km long section of the existing Highway 401, and the re-construction of the
Lake Ridge Road bridge over Highway 401 and CN/GO Rail. It is understood that future plansinvolve
the extension of the WDL north of the proposed Highway 407.

The proposed Highway 407 West Mainline and WDL routes run mainly through farmland, crossing a
number of creek valleys, tributaries, as well as municipal and regiona roads. Several wide low-lying
valleys are present where the mainline crosses East Duffins Creek (east of Paddock Road) and where the
mainline crosses severa tributaries to Lynde Creek (between Coronation Road and Winchester Road).
The WDL also crosses the CP rail line north of Rossland Road. The overall surface topography aong
the proposed routes is gently sloping downward to the east and to the south towards Lake Ontario, and is
incised by various creeks and associated tributaries, such as Urfe Creek, Brougham Creek, Spring Creek,
East Duffins Creek, Carruthers Creek and Lynde Creek. There are no identified wetland areas crossed
by the West Mainline nor by the WDL, but wetlands are present at various distances from the proposed
highway, such as the South of Claremont Wetland Complex and Brock Road Wetland Complex to the
north of the West Mainline and the Heber Down Wetland Complex and Lynde Creek Coastal Wetland
Complex to the east and south of the WDL, respectively.

3.0 INVESTIGATION PROCEDURES

The subsurface investigation for this addendum Preliminary FIDR was conducted by PML at or adjacent
to the locations of the proposed sites in the period of December 2010 to May 2011 and involved a total
of 18 boreholes (8 for bridge sites, 4 for culvert sites, 4 for deep cut sections and 2 for high fill sections)
drilled to depths of 5.6 to 26.2 m. Selected borehole data from Golder’s investigation has aso been used
for preparation of this report. The borehole locations are shown on Drawings 3 to 9 relative to the
proposed preliminary bridge structure locations provided by URS Canada Inc.

i
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The complexity of each site (i.e. target investigative effort level) was defined by Golder based on
existing geological information, available borehole information from previous investigations and
seventy-five (75) site photographs provided by URS. The corresponding number of boreholes required
to be advanced at each bridge/interchange site were determined by the site complexity designation as
specified in the RFP and as summarized below:

e Low complexity sites: no borehole investigation required;

e Medium complexity sites: two (2) boreholes required; one (1) at or as close as possible to each of the
proposed abutment |ocations; and

e High complexity sites: four (4) boreholes required; two boreholes at or near the proposed bridge
abutment locations and two (2) boreholes at the locations of the approaches.

The field investigations were carried out using truck-mounted and track-mounted drill rigs supplied and
operated by DBW Drilling Ltd. The boreholes were advanced using solid and hollow stem augers or
wash boring methods to competent strata and generally penetrated 3 m into ‘100-blow’ materials or
shale bedrock.

Soil samples were obtained at selected intervals using a split-spoon sampler in accordance with the
Standard Penetration Test (SPT) procedures (ASTM D1586 Standard Test Method for Standard
Penetration Test). In-situ vane testsusing an MTO ‘N’-size vane (ASTM D2573 Standard Test Method
for Field Vane Shear Test) were carried out at selected depths where soft to stiff cohesive soils were
encountered, and relatively undisturbed, 76 mm outer diameter thin-walled Shelby tube (ASTM D1587
Standard Practice for Thin-Walled Tube Sampling) samples of these materials were obtained at selected
locations.

The groundwater conditions in the open boreholes were observed throughout the drilling operations, and
whenever possible, one piezometer was instaled in a selected borehole at each bridge site. A total of
forty-seven (47) piezometers were installed by Golder and PML as part of the subsurface investigation
for this project. The piezometers consist of 19 mm or 50 mm outside diameter rigid PVC pipe with a
1.5 m long screen that is surrounded by a sand pack and sealed at a selected depth within the boreholes.
The annulus between the borehole wall and the piezometer pipe above the filter pack was backfilled to
ground surface using bentonite pellets. All other boreholes were backfilled to ground surface using
bentonite pellets on completion of drilling in accordance with Ontario Regulation 903 Wells (as
amended by Ontario Regulation 372).

Where artesian groundwater conditions were encountered in the boreholes, the artesian condition was
sealed at the source. Details of the artesian condition and the sealing operations are included on the
Record of Borehole sheets, where applicable.

Peto MacCallum Ltd.

The field work for the current study was supervised on a full-time basis by members of PML’s technical
staff who located the boreholes in the field, arranged for the clearance of underground service locations,
directed the drilling, sampling, and in situ testing operations, and logged the boreholes. The soil
samples were identified in the field, placed in labelled containers and transported to PML’s laboratory in
Toronto for further examination and testing. Various combinations of index and classification tests
consisting of water content determinations, Atterberg limits and grain size distribution analyses were
carried out on selected soil samples.

PML established borehole locations in the field and J.D. Barnes Land Surveyors provided their co-
ordinates and ground surface elevations at the boreholes. Golder measured the borehole locations on-
site using a Trimble Pathfinder ProXH GPS unit with an accuracy of +/- 1 m. Because the GPS unit
does not provide a suitable accuracy for ground surface elevation, the elevation of the ground surface at
the borehole locations was subsequently determined based on the Digital Terrain Model and
topographical mapping provided by URS. The borehole locations (MTM NADS83 northing and easting
coordinates) and the ground surface elevations (in m, referenced to Geodetic datum) at the borehole
locations are presented on the Record of Borehole sheets, provided in Appendix A.

4.0 SITE GEOLOGY AND STRATIGRAPHY

4.1 Regional Geology

The aignment of the proposed Highway 407 East Extension — Western Section, including the West
Durham Link, is situated within the Regional Municipality of Durham which encompasses three major
physiographic regions — the Oak Ridges Moraine, the South Slope and the Iroquois Plain, as delineated
in The Physiography of Southern Ontario® and described below.

The Oak Ridges Moraine region: forms the northern boundary of the western section alignment, and is
comprised predominantly of sand and gravel deposits. The Oak Ridges Moraine is a mgor regiona
aquifer and groundwater recharge area.

The South Slope region: the majority of the Highway 407 mainline section lies within the South Slope
region and is comprised of calcareous clay till with lacustrine clay and silt reworked by glaciers, with
numerous scattered drumlins and deep valley cuts caused by flowing streams towards Lake Ontario.

The Iroquois Plain region: encompasses the area of the proposed West Durham Link and extends south
to Lake Ontario. The area across the Regional Municipality of Durham is a complex mix of till plains,

! Chapman, L.J. and Putnam, D.F. The Physiography of Southern Ontario, Ontario Geological Survey Special Volume 2,
Third Edition, 1984. Accompanied by Map P.2715, Scale 1:600,00
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drumlins and areas of glaciolacustrine sediments deposited in Lake Iroquois — primarily sands, silts and
gravels.

The bedrock within the project area is described as being comprised of blue-grey shales of the Blue
Mountain Formation and limestones of the Lindsay Formation. The bedrock in the area is described as
providing a deep aquifer unit, where groundwater flow occurs through the bedding plane fractures.

4.2 Site-Specific Descriptions and Subsurface Conditions

The structure designation, structure category (i.e. overpass, underpass, culvert), location, designated site
complexity/ranking (desired level of investigative effort), boreholes advanced at or adjacent to the site as

part of the current and/or previous investigations, and current status of investigation for each structure
are summarized below.

The structure locations and designations as provided by URS on February 20, 2009 are shown on
Drawings 3 to 9. The bridge structures located along the proposed Highway 407 West Mainline and
WDL are designated as ‘WM’ structures and ‘WL’ structures, respectively. The water crossing
structures are designated with a revised structure number (i.e. Watershed Number). A new numbering
system (designated ‘M-‘ for the West Mainline and ‘W-* for the West Durham Link) was provided by
URS in October 2009 and is cross-referenced with the origina and revised structure numbering systems
as shown below.

It should be noted that all culvert sites were originally designated as low complexity sites in the Phase |
study report. Thus, no borehole investigation was carried out at the culvert sites as part of the Phase Il
foundation investigation by Golder. Subsequent to completion of the field investigation at sites for
which PTE had been granted, the structural designer indicated that the designation of some culverts in
the Phase | study had been changed to medium complexity bridge structures (span length greater than
6 m with open footing foundations as agreed upon by the Foundations Team for the project). In
addition, new culvert and bridge structures have been identified for the project that were not included in
the Phase | study.

All of the preliminary foundation investigations have now been completed by Golder and PML. A
summary of the soil and groundwater conditions encountered at the sites investigated during the current
study, together with site-specific drawings showing the borehole locations and stratigraphic profile, are
presented on individua preliminary FIR sheets following the text of this report. For the remaining sites,
refer to the two reports titled Preliminary Foundation Investigation and Design Report — Highway 407
East Extension — Western Section, W.O. 07-20015 prepared by Golder, dated June 2010, Geocres
No. 30M 14-316 and by PML dated February 2011, Geocres No. 30M15-110.

Peto MacCallum Ltd.

Original Revised
New Category . . . ! Golder
StructureNo. | Watercourse o Revised L ocation Revised Site PML 6
Structure (Original Site No. (Original (Original Location) Ranking Borehole Bor ehole Nos. Remarks
No. : Category) Nos.
Ranking)
WEST MAINLINE STRUCTURES
R g Realigned Hwy 7 over . New Structure —
M-6 n/a WM 1-8?80 Culvert Brougham Creek Medium 'I\\/I/IZ 12 Refer to
tributary at Site #101 - FIDR sheet
WM7-1
WM-7 . . ’ Refer to
M-9 (Medium) n/a Overpass Realigned Hwy 7 Medium \>/vv|\|>|/|77;|_2A Mo-1 FIDR sheet
WM-5/6 WM-TBBC-7 . WBL and EBL over ) Refer to
M-10 (Medium) (WM-SC-7) Bridge Spring Creek Medium WMSC7-1 M10-1 FIDR sheet
EBL&WBL over
WM-18/19 WM-TACC- . ) M17-1 Refer to
M-17 ) Bridge Carruthers Creek West Medium '
(Medium) 11 tributary M17-2 FIDR sheet
EBL&WBL over
WM-20/21 WM-TBCC- . ) M18-1, Refer to
M-18 (Medium) 12 Bridge Carruthte_rs Creek West Medium M18-2 FIDR sheet
ributary
WEST DURHAM LINK STRUCTURES
Lake Ridge Road/401
WL-TALC- . IC — NS-E Ramp . W8-1, New Structure -
W-8 n/a Bridge Medium Refer to
51D over West Lynde W8-2 FIDR shest
Creek at Site#f51
CPR over existing New Structure —
W-18 n/a ((:;? e%dj,lg :;t Culvert watercourse east of Medium Vv\\l/ll?alz Refer to
WDL FIDR sheet

The subsurface soil and groundwater conditions as encountered in the boreholes advanced during the
current and previous investigations, and the results of geotechnical laboratory tests carried out on
selected soil and rock samples, are given on the Record of Borehole sheets included in Appendix A and
on the laboratory test result figures included in Appendix B. A copy of the referenced borehole logs
from previous MTO investigations located along the Highway 407 alignment in this section are provided
in Appendix C and approximate locations (converted to MTM NADS83 co-ordinates) are shown on
Drawings 3to 9.

It should be noted that the stratigraphic boundaries shown on the Record of Borehole sheets are inferred
from non-continuous sampling, observations of drilling progress and the results of Standard Penetration
Tests (SPTs). These boundaries, therefore, represent transitions between soil types rather than exact
planes of geological change. Subsurface conditions will vary between and beyond the borehole
locations. It should aso be noted that the water levels which were observed in the open boreholes or
measured in the piezometers are expected to fluctuate seasonally and should be expected to rise during
the spring and other wet periods of the year.
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The sections included in this addendum report where the proposed highway is to be constructed in a
deep cut or as a high fill are summarized below. The summary shows the deep cut area (designated
‘DC-’) or high fill area (designated ‘HF-") number, location (station to station), maximum depth and
height of the proposed cut or fill, and existing boreholes in the area. The subsurface conditions at the
deep cut and high fill sections are summarized in the Preliminary Foundation Investigation Report sheets
for Deep Cuts and High Fills following the FIDR sheets for the structures.

The most recent water levels measured in the piezometers are summarized below and represent the
stabilized groundwater levels (except where noted). The water level(s) in open boreholes at completion
of drilling are presented on the Record of Borehole sheets but are not considered stabilized and are in

fact affected by water introduced during drilling operations, or depressed due to advancement of the
boreholes.

PML PIEZOMETERS

Deep Cut or Approximate Length | Approximate Approximate Existing PML
High Fill Station Limits® (m) Maximum Maximum Borehole(s) in Boreholes Borehole Deoth to Waier Level
Section Depth of Cut® | Height of Fill® Area Number / Ground Surface epBe,OW Ground Water Level Date
West Mainline Piezometer Elevation (m) Surface (m) Elevation (m)
DC-W1 184917 | 194272 | 355 180 WM8-1, P6 bevii-1 W8-2 77.6 0.9 767 April 1, 2011
DCW1-2 W18-1 100.2 1.7 98.5 April 1, 2011
HF-W7 224217 | 22+427 210 6.0 HFW7-1 : : ' —
West Durham Link DCW11-1 102.7 2.2 100.5 April 1, 2011
WL-19A-1A, WL- DCW1L1 _ _
DC-W11 12+400 | 12+890 490 7.0 19A-2A, WL19-2A, DCWIL The measured groundwater levels in the four new piezometers range from 0.9 to 2.2 m below ground
- WL-19-3A surface. It should be noted that artesian water conditions were observed at three (3) borehole locations
otes.

1 Deep cuts/ high fills are defined as areas which are deeper/higher than 4.5 m.
2. The extent and depth/height of deep cuts and high fills were estimated from base plans and profiles provided in digital format by URS,
drawing filetitled “407E Western Section Plan & Profile (Ver4.2).dwg”, received November 6, 2008.

It should be noted that the subsurface conditions presented in these addendum Preliminary Foundation
Investigation Report sheets for High Fills and Deep Cuts are inferred from limited borehole information.
The subsurface conditions described are therefore approximate and may differ from the actual
subsurface conditions that exist along the proposed deep cut and high fill sections.

4.3 General Groundwater Conditions

The water level was observed in open boreholes at the time of drilling, and standpipe piezometers were
installed at a total of forty-seven (47) borehole locations as part of the current and previous
investigations for the project. The remaining boreholes were backfilled immediately after the
completion of drilling and before the local water level had stabilized.

Details of the four (4) piezometer installations and history of water levels measured in the boreholes
drilled for the sites covered by this report are shown on the Record of Borehole sheets in Appendix A.
We refer to the Preliminary FIDR prepared by PML dated February 2011, Geocres No. 30M15-110 for a
list of the forty-three (43) previously installed piezometers and reference water level readings.
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(M17-1, M17-2, M18-2). The boreholes which encountered artesian conditions are located within
low-lying creek or valley areas, specificaly near Carruthers Creek. The artesian water pressures were
estimated to be 0.5 and 1.0 m above existing ground surface and were encountered within granular
layers present about 8.2 to 13.7m below ground surface. Details of the site-specific groundwater
conditions at each bridge site are provided on the Preliminary Foundation Investigation (FIR) sheets,
following the text of this report.

It should be noted that the groundwater levels at the site are anticipated to fluctuate as a result of
seasonal variationsin precipitation and runoff at the site.
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5.0 CLOSURE

The Addendum Preliminary Foundation Investigation Report was prepared by Mr., Grigory Degil,
P.Eng., Senior Foundation Engineer, and reviewed by Mr. Brian R. Gray, MEng, P.Eng., MTO
Designated Principal Contact. Mr. Carlos M.P. Nascimento, P.Eng., Manager, MTO Foundation
Services, conducted an independent review of the report.

Peto MacCallum Litd.
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Grigory O. Degil, PhD, P.Eng. Carlos M.P. Nascimento, P.Eng.
Senior Foundation Engineer Manager, MTO Foundation Services

' BrianR. Gray, MEng, P.Eng.
MTO Designated Principal Contact

GD/CN/BRG:mi
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PART B

ADDENDUM
PRELIMINARY FOUNDATION DESIGN REPORT
HIGHWAY 407 EAST EXTENSION — WESTERN SECTION
REGION OF DURHAM, ONTARIO
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6.0 ENGINEERING RECOMMENDATIONS FOR PRELIMINARY DESIGN

6.1 General

This section of the report provides foundation design recommendations for the preliminary design of the
proposed bridge structures along the Highway 407 East Extension-Western Section Mainline and West
Durham Link (WDL) routes. The preliminary foundation design recommendations provided herein are
based on interpretation of the factual data obtained from limited current borehole investigations and
previous borehole data obtained by MTO, at or near the site of the proposed structures, but not
necessarily a or within the footprint of the foundation elements. The interpretation and
recommendations are intended to provide the designers with adequate information to assess the feasible
foundation alternatives for the preliminary design of the proposed structure foundations. Where
comments are made on construction they are provided in order to highlight those aspects which could
affect the current preliminary design of the project, and for which special provisions or operational
constraints could potentially be required.

6.2 Structure Foundation Recommendations

For the current investigation, thirty-two (32) structures consisting of twenty-two (22) bridges and
ten (10) culverts were proposed for the crossing of the Highway 407 West Mainline and WDL at the
locations of creeks, municipal or regiona roads, railways and associated new ramps/bridges. This
addendum report contains preliminary foundation recommendations for seven (7) structures consisting
of five (5) bridges and two (2) culverts, including a description of the proposed bridge structure(s)
configuration assumed at the time of preparation of this report, in the individual Preliminary Foundation
Investigation and Design Report (FIDR) sheets following the text of this report. For the twenty-five
(25) previoudly investigated structures, we refer to PML’s Preliminary Foundation Design Report dated
February 2011, Geocres 30M15-110.

It is noted that the current subsurface investigation is generally limited to drilling boreholes near the
locations of the bridge abutments to obtain subsurface information representative of the general site. No
boreholes were advanced specifically within the foundation footprint of the bridge abutments, potential
pier locations, nor at the approach embankment locations for any medium or high complexity sites. The
boreholes were advanced to obtain subsurface information representative of the general site. Therefore,
further investigations at the final locations of the bridge abutments and piers are required during detail
design to obtain subsurface information specific to the foundation locations and to confirm that the
subsurface conditions and the geotechnical parameters and resistance values provided in this preliminary
design phase are appropriate for the detail design of the foundations.
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The foundation design for al highway structures must be carried out in accordance with the latest
Canadian Highway Bridge Design Code (CHBDC) requirements. Design of railway grade separations
must also be carried out in conformance with the local railway authority requirements and American
Railway Engineering and Maintenance-of-Way Association (AREMA) manual.

The following subsections provide project-wide recommendations generally applicable to al bridge
sites, including design assumptions and limitations associated with the recommendations provided in the
Preliminary Foundation Design Report sheets.

6.2.1 Spread Footings

Preliminary foundation recommendations for spread footings on native undisturbed soil or on a
compacted Granular ‘A’ pad ‘perched” within the bridge approaches are provided where subsoil

conditions are considered to be suitable for shallow foundations, as indicated on the individual
Preliminary FIDR sheets for each bridge site.

For spread footings placed (or perched) within the approach embankments on a compacted Granular ‘A’
core, the geotechnical resistance values provided in the FDR sheets assume a minimum 2 m thick
Granular *A’ pad placed below the base of the footing. The Granular ‘A’ pad should extend at least 1 m
beyond the plan limits of the footing and be sloped no steeper than 1 Horizonta : 1 Vertical (1H:1V) in
genera accordance with MTO guidelines (see Figure 1). The Granular ‘A’ pad should be constructed in
accordance with MTO Special Provision 105510, Compaction.

Preliminary geotechnical resistance values for spread footings are provided for factored Ultimate Limit
States (ULS) and at Serviceability Limit States (SLS) for 25 mm of settlement assuming a 3 m wide
footing. These preliminary values are given under the assumption that the loads are applied
perpendicular to the surface of the footings. Where the load is not applied perpendicular to the surface
of the footing, inclination of the load should be taken into account in accordance with Section 6.7.4 of
the CHBDC (2006) and its Commentary. The geotechnical resistance values will have to be re-
evaluated and modified if necessary during detail design based on future additional subsurface
investigation at the locations of the foundation elements.

Resistance to lateral forces/sliding resistance between the concrete footings and the subgrade should be
calculated in accordance with Section 6.7.5 of the CHBDC (2006).

All footings should be provided with a minimum of 1.2 m of soil cover or equivaent thickness of
insulation for frost protection (OPSD 3090.101, Foundation Frost Depths for Southern Ontario).
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6.2.2 Steel H-Piles

Preliminary recommendations for steel H-piles, assuming an HP 310 x 110 pile section, are provided
where considered practical for foundation design of abutments and piers as indicated on the individual
Preliminary FIDR sheets for each bridge site. The factored geotechnical axial resistance at Ultimate
Limit States (ULS) and the geotechnical axia reaction at Serviceability Limit States (SLS) for 25 mm of
displacement for the steel H-pile foundations founded at the anticipated pile depth/pile tip elevation are
provided, based on the subsurface conditions encountered in the boreholes, respective to each bridge
site.

The factored ULS resistance and SLS reaction values provided will have to be re-evaluated and
modified, if necessary, during detail design in consideration of the additional subsurface investigations
at the locations of each bridge foundation element. The factored geotechnical axial resistance at ULS
should then be verified in the field by the use of the Hiley formula (MTO Structural Standard
Drawing SS103-11 Pile Driving Control) during the final stages of driving. The ultimate geotechnical
axia resistance predicted from the Hiley formula should then be multiplied by a geotechnical resistance
factor equal to 0.4 in accordance with Table 6.6.2.1 in the CHBDC (2006) to verify the factored ULS
design value. Based on MTO experience with the Hiley formula in the Southern Ontario region, a
resistance factor equal to 0.5 may be used for this project. For complex bridge sites, if warranted during
the detail design stage, the ultimate load capacity and/or |oad-settlement behavior (serviceability) should
be verified by full-scale pile load tests.

Pile installation should be in accordance with OPSS 903, Deep Foundations. The pile termination or set
criteriawill be dependent on the pile driving hammer type, helmet, selected pile size and length of pile.

The structural design of the piles should be based on full downdrag load where applicable and as
indicated on the FDR sheets, unless measures to significantly reduce anticipated post-construction
settlements are undertaken. In this case the downdrag loads can be eliminated. For preliminary design,
downdrag is not considered to be a concern if the differential movement between the settlement of the
soil and the compression of the pile at the pile-soil interface isless than 10 mm (NCHRP, 1997).

Resistance to lateral loading can be derived using vertical piles, with enhanced support offered by
battered piles, if required. For vertical piles, the resistance to lateral loading will be derived solely from
the sail in front of the piles, whereas battered piles derive lateral resistance from the soil in front of the
piles as well as the horizontal component of the axial load present in the inclined pile. The resistance to
lateral loading in front of the pile and pile group action for lateral loading if the pile spacing in the
direction of loading is less than six to eight pile diameters, should be accounted for and assessed during
the detail design phase of the project. For preliminary design, lateral resistance values at factored ULS
and at SLS for a lateral displacement of 10 mm at the pile head for a single vertica steel H-pile
embedded in typical soil profiles are provided in Table C6.4 of the Commentary of the CHBDC (2006).
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All pile caps should be provided with a minimum of 1.2 m of soil cover or equivalent thickness of
insulation for frost protection (OPSD 3090.101, Foundation Frost Depths for Southern Ontario).

The soils at many structure locations are very dense or hard glacid tills (SPT ‘N’ -values exceeding 100
blows) at depths of less than 5 m from the ground surface. To provide an adequate length of pile at
these locations, pre-augering may be required to penetrate the very dense or hard glacial till soils.

For the installation of steel H-piles, consideration will have to be given to the possible presence of
cobbles and/or boulders within the till deposits and bedrock encountered at the locations of a number of
bridge sites as indicated on the FIDR sheets. Where applicable, the piles should be reinforced with
driving shoes such as Titus Standard “H” Bearing Pile Point design or flange plates as per
OPSD 3000.100, Foundation Piles — Steel H-Pile Driving Shoe, for protection during driving. For piles
to be driven into bedrock, the following note should also be included in the Contract Drawings: “Pilesto
be driven to bedrock”. Pileinstallation and driving shoes should be in accordance with OPSS 903, Deep
Foundations.

Where artesian groundwater conditions are present, specialized construction techniques will be required
to mitigate the possible upward flow of water along the pile shaft. Such measures may include driving
the piles within alarge diameter liner filled with water to counteract artesian head, and provision for an
impermeable plug and granular drainage layer.

6.2.3 Caissons

Preliminary foundation recommendations for caissons founded within “100-blow” deposits or within
shale bedrock as applicable, were provided where caissons were considered to be practical for
foundation design as indicated on the individual Preliminary FDR sheets for each bridge site. The
factored geotechnical axial resistance at Ultimate Limit States (ULS) and the geotechnical axial
resistance at Serviceability Limit States (SLS) for 25 mm of displacement are provided for caisson
diameters equal to 1.2m and 1.5m. The geotechnica resistance values are associated with a
recommended caisson base elevation and/or embedment depth into the “100-blow” materials or into
shale bedrock as the caisson will typically derive the majority of its capacity from base resistance,
although shaft resistance has also been taken into account assuming permanent steel liners are required.

The factored ULS and SLS resistance values provided will have to be re-evaluated and modified, if
necessary, during detail design in consideration of the additional subsurface investigations at the
locations of each bridge foundation element. For complex bridge sites, if warranted during the detail
design stage, the ultimate load capacity and/or |oad-settlement behavior (serviceability) should be
verified by full-scale caisson |oad tests.

The structural design of the caissons should be based on full downdrag load where applicable and as
indicated on the FDR sheets, unless measures to significantly reduce anticipated post-construction
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settlements are undertaken in which case the downdrag loads can be eliminated. For preliminary design,
downdrag is not a concern if the differential movement between the settlement of the soil and the
compression of the caisson at the caisson-soil interface isless than 10 mm (NCHRP, 1997).

The resistance to lateral loading developed by the soils in front of the caissons (assuming vertical
caissons) and the reductions due to group effects should be accounted for and assessed during the detail
design phase of the project.

It should be noted that “running” or “flowing” of water-bearing cohesionless strata, where encountered,
could occur during or after drilling of caisson foundations. Therefore, where caisson foundations are
considered, temporary or permanent caisson liners may be required to support these type of soils during
construction and permit cleaning and inspection of the caisson base (possibly with a downhole camera).
At some locations (as indicated on the FDR sheets), it is recommended caissons be drilled while
maintaining a constant head of water inside the caisson liners to counterbalance high groundwater or
artesian conditions followed by tremied concrete placement (see Section 6.7.3). Where the caissons are
relatively long, temporary liners may be difficult to withdraw due to the length of the liners and the
typically hard/very dense nature of the “100-blow” materia in which the caissons are installed can result
in “necking” of the caissons. In such cases, permanent liners would be preferred for the construction of
the caissons and the reduced shaft resistance (i.e. due to the smooth liner/soil interface) has been
considered in the preliminary geotechnica resistance values provided in the FDR sheets for the full
length of the caissons. The use of permanent liners should be re-assessed and geotechnical resistance
values revised, if necessary, when the caisson installation method has been determined during detall
design.

Consideration will have to be given to the possible presence of cobbles and/or boulders within the till
deposits encountered at the locations of a number of bridge sites as indicated in the FDR sheets.
Caisson drilling equipment must be capable of penetrating such obstacles, where applicable (refer to
Section 6.7.4).

Pile caps for caissons, as applicable, should be provided with a minimum of 1.2 m of soil cover or
equivaent thickness of insulation for frost protection (OPSD 3090.101, Foundation Frost Depths for
Southern Ontario), unless the caissons are extended above ground surface to the underside of the deck
with apile cap.

6.3 Bridge Retaining/Wing Walls
Most of the proposed bridge structures may require the construction of retaining walls and/or wing walls

depending on the proposed bridge crossing configuration, available space and surrounding ground
elevations. Feasible bridge retaining wall/wing wall options may include:
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e Concrete retaining walls supported on spread footings or on deep foundations (often cantilevered
beyond the abutment foundation) depending on the site-specific subsoil conditions as discussed
on the respective Foundation Design Report sheets following the text of this report. The
preliminary foundation recommendations for this type of retaining wall can be considered to be
similar to the recommendations provided for the preliminary design of the bridge foundations
elements.

¢ Retained Soil System (RSS) walls: RSS walls are considered to be the most feasible wall option
for most of the bridge abutment / approach locations provided differential settlements are within
tolerable limits and an adequate Factor of Safety against global instability is achieved. The
performance of an RSS wall during foundation settlement depends primarily on the
characteristics of its front facing system. Total settlements up to about 75 mm can be tolerated
and a typical precast concrete panel facing can tolerate up to about 1 % differential settlement
(RECo, 2000). Specialized dip joints can be incorporated into the design if differential
settlements exceed 1 %. Sub-excavation of surficial soft/loose materials, where encountered,
and replacing with compacted granular material, will be required to construct the reinforced soil
mass. The front facing is typically supported on a strip footing placed at shallow depth below
the ground surface. The footing must be founded on competent native soils or approved
engineered fill, after sub-excavation and backfilling the areas where topsoil, loose/soft fill or
unsuitable native soils exist. The factored geotechnical axial resistance at Ultimate Limit States
(ULS) and the geotechnical axial resistance at Serviceability Limit States (SLS) for up to 75 mm
of displacement should be provided for the footings of the wall facing and reinforced earth mass
during detail design. It should be noted that the limiting displacement value for SLS design
should be re-assessed and confirmed during detail design and will be dependent on the actual
facing type or possibly the serviceability limit of the supporting roadway or foundation (typically
less than 25 mm), if applicable. The internal stability of a reinforced earth wall should be
assessed by the proprietary product supplier/designer. The externa stability of the RSS wall has
been provided in the FDR sheets, where indicated, and should be confirmed by the geotechnical
consultant at the detail design stage taking into account the final geometry and configuration.

For settlement sensitive sites (i.e. where soft cohesive deposits were encountered), retaining walls will
be affected by the post-construction settlement of the wall backfill materias, depending on the
height/thickness of the backfill. The selection of the wall option for such sites will thus be dependent on
the predicted settlement and should be assessed during detail design. Measures to reduce settlement
could be achieved by incorporating site improvement techniques such as using light weight fill materials
(i.e. slag or expanded polystyrene (EPS)), installing wick drains, preloading or surcharging, and staged
construction as discussed in the individual FDR sheets, where applicable. The preferred settlement
mitigation option is site specific and should be confirmed when additional soil information and project
scheduling is known during detail design.

i



ADDENDUM July 2011

PML Ref.: 10TF023ADD-W

6.4 Lateral Earth Pressures for Design

The lateral earth pressures acting on the bridge abutment stems and any associated retaining walls/wing
walls will depend on the type and method of placement of the backfill materials, on the nature of the
soils behind the backfill, on the magnitude of surcharge including construction loadings, on the freedom
of lateral movement of the structure, as well as on the drainage conditions behind the walls.

The following general recommendations are made concerning the design of the stems/walls. It should
be noted that these recommendations and parameters assume level backfill and ground surface behind
the walls. Where there is sloping ground behind the walls, the coefficient of lateral earth pressure must
be adjusted to account for the slope in accordance with Section C6.9.2.2 of the CHBDC (2006).

e Sdect free-draining granular material meeting the specifications of MTO's Specid
Provison 110S13 Material Specifications for Aggregates, Granular ‘A’ or Granular ‘B’
Type Il but with less than 5 per cent passing the 200 sieve should be used as backfill behind the
walls. This material should be compacted in accordance with MTO’s Special Provision
105S10, Compaction. Transverse drains and weep holes should be installed to provide positive
drainage of the granular backfill. Other aspects of the granular backfill requirements with
respect to sub-drains and frost taper should be in accordance with OPSD 3101.150, Walls
Abutment, Backfill Minimum Granular Requirement and OPSD 3121.150, Walls Retaining,
Backfill Minimum Granular Requirement.

e A minimum compaction surcharge of 12 kPa should be included in the lateral earth pressures
for the structural design of the wall stem, in accordance with Section 6.9.3 and Figure 6.6 of
the CHBDC (2006). Compaction equipment should be used in accordance with MTO's
Specia Provision 105510, Compaction. Other surcharge loadings should be accounted for in
the design, asrequired.

e The granular fill may be placed either in a zone with width equal to at least 1.2 m behind the
back of the wall stem (Case | in Figure C6.20(a) of the Commentary to the CHBDC (2006)) or
within the wedge-shaped zone defined by aline drawn at 1.5 horizonta to 1 vertical (1.5H:1V)
extending up and back from the rear face of the footing (Casell in Figure C6.20(b) of the
Commentary to the CHBDC (2006)).

e For the case where the pressures are based on granular fill behind the wall, the following
parameters may be assumed.

GRANULAR ‘A’  GRANULAR ‘B’
TYPE I
Soil Unit Weight: 22 kN/m® 21 kN/m®
Coefficients of Static Lateral Earth Pressure:
Active, K, 0.27 0.27
At Rest, Ko 0.43 0.43
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e For the case where the pressures are based on existing materials behind the wall, the required
parameters for design should be assessed on a site-by site basis during detail design.

e If the wall support and superstructure allow lateral yielding of the abutment stem and retaining
walls, active earth pressures may be used in the geotechnical design of the structure. If the
abutment support does not alow lateral yielding, at-rest earth pressures should be assumed for
geotechnical design. The movement to allow active pressures to develop within the backfill, and
thereby assume an unrestrained structure, may be taken as presented in Section C6.9 and
Table C6.6 of the Commentary to the CHBDC (2006).

6.5 Structure Approaches

The configuration of the structure approaches varies from site to site and includes approach embankment
construction with fills and/or cuts depending on the design grades and ground elevations for each bridge
crossing. Based on the available information provided at each bridge site, recommendations associated
with the approaches stability and settlement are provided on the individual Preliminary FDR sheets
following the text of this report. The following subsections provide additional project-wide
recommendations associated with the preliminary design and construction of the bridge approaches.

6.5.1 Subgrade Preparation and Embankment Construction

For al proposed bridge sites, it is recommended that all topsoil and organic material be stripped from
the proposed embankment footprint. The depth and extent of stripped material should be determined
during detail design when additional subsurface information is available. Particular attention will be
required in low valley areas where thicker layers of organic/alluvia soils may be present.

After stripping of organics, the exposed subgrade should be proof rolled to identify any loose/softened
areas requiring sub-excavation or additional compaction prior to fill placement.

Embankment fill should be placed and compacted in accordance with MTO’s Specia Provision 206S03,
Earth Excavation, Grading and Special Provision 105S10, Construction Specification for Compaction.
In the case of approach cuts with a shallow water table condition, it is expected that measures will need
to be undertaken to stabilize the embankment slope face due to possible groundwater seepage (refer to
Section 8.0 on Deep Cuts and High Fills).
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In the case of bridge/fembankment widening, in order to minimize differential settlement between the
widened portions of the approach embankments due to settlement of the fill itself, the use of granular fill
is preferred over the use of cohesive fill, since the maority of settlement of granular fills will occur
during construction whereas some settlement of cohesive fills, if used, would occur post-construction.
The new embankment fill should be benched into the existing embankment in accordance with
OPSD 208.010, Benching of Earth Slopes.

To reduce erosion of the embankment side slopes due to surface water runoff, placement of topsoil and
seeding or pegged sod is recommended as soon as practicable after construction of the embankments.
The erosion protection must be in accordance with OPSS 572, Seed and Cover.

6.5.2 Approach Embankment Stability

The preliminary assessment for the stability of the approaches at each bridge site was calculated based
on limit equilibrium analyses using the commercially available slope stability program SLOPE/W
developed by Geo-Slope International Ltd. (Bishop's modified method of slices was employed) and is
provided on the respective Preliminary Foundation Design Report sheets for each proposed
bridge/interchange site. The anayses assume approach cut/embankment side slopes no steeper than
2H:1V associated with a maximum approach height as indicated on the Preliminary Genera
Arrangement drawings provided at the time of this report (including a minimum 2 m wide bench at mid-
height for embankment heights greater than 8 m). Where designated as safe or adequate against deep-
seated slope instability, a target Factor of Safety of 1.3 under static conditions is implied, assuming
appropriate subgrade preparation and proper placement and compaction of embankment fill materials.
Assessment of the overall stability of the embankment side slopes under seismic conditions is discussed
in Section 6.6.

Approaches higher than 8 m, where deemed feasible, should be constructed with a 2 m wide mid-height
bench in order to control surficial erosion and to improve stability.

The preliminary assessment of stability of the approach slopes should be reviewed and confirmed based
on the actual subsoil conditions encountered within the proposed approach/embankment footprint during
detaill design. Mitigation measures to improve slope stability for greater embankment heights can be
achieved by utilizing light weight fill materias, wick drains, and staged construction, or a combination
of these options, which will aso help to reduce settlements.

6.5.3 Approach Embankment Settlement

Settlement of the approach embankments will occur at bridge sites due to compression of the
embankment fill itself, as well as compression and consolidation of the foundation soils. The total

settlement within the founding soils has been estimated based on the existing site-specific subsoil
conditions for preliminary design using elastic analysis and Terzaghi one-dimensional consolidation
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theory, with the results reported on the individual Preliminary Foundation Design Report sheets for each
bridge/interchange site. These preliminary estimates do not include compression of the fill itself, which
would occur during and after the construction of embankment depending on the type of materials used.
The magnitude of fill compression usually ranges from 1% to 2% of the height of embankment. In the
case where granular fill is used for embankment construction, settlement of the fill itself is expected to
occur during or shortly after completion of embankment construction whereas non-granular earth fill or
rock fill materials will exhibit additional consolidation settlement over time.

Embankment and platform width design should allow for the anticipated settlements and future padding
of the pavement structure.

Where estimated post-construction (i.e. consolidation) settlement within the foundation soils exceeds
acceptable limits, measures to reduce such settlement to acceptable values have been proposed. For
preliminary design, acceptable settlement values are assumed to be less than 25 mm at or near structure
locations. However, the highway design criteria will be site specific for each site and will likely be
based on maintenance considerations at the detail design stage. Comprehensive anayses should be
carried out during detail design to further estimate the anticipated amount and time rate of post-
construction settlements and to develop the final design and construction requirements of the approach
embankments in such site conditions, as well as develop mitigation measures to reduce anticipated
settlements to acceptable levels.

6.6 Seismic Considerations

The peak zonal acceleration ratio for the project site is 0.05 g for The Town of Whitby/Ajax, Ontario,
(CHBDC Table A3.1.1). The Site Coefficient, S, will be based on the type of soils encountered at the
founding level a each site (to be determined during detailed design) in accordance with Section 4.4.6
and Table 4.4 of the CHBDC (2006).

Abutment Stem and Retaining Wall/Wing Wall design: seismic (earthquake) loading must be considered
in the design of the foundations in accordance with Sections4 and 6 of CHBDC (2006) as significant
seismic loading will result, for example, in increased lateral earth pressures acting on the abutment stem
and retaining walls. The walls should be designed to withstand the combined lateral loading for the
appropriate static pressure conditions plus the applicable earthquake-induced dynamic earth pressure
conditions (see Section 24.9 of CFEM (2006)). The static and seismic active earth pressure coefficients
can be determined in accordance with Sections 6.9 and 4.6.4 of the CHBDC (2006) and its Commentary.

Approach Embankment design: liquefaction susceptibility of the soil deposits underlying the proposed
embankments (and foundations) and the consequent stability of the embankments under seismic loading
conditions should be assessed during the detail design stage in accordance with Section C.4.6.2 and
C.4.6.3, respectively, of the Commentary of the CHBDC (2006).
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6.7 Construction Considerations

6.7.1 Excavation and Backfill

Preliminary recommendations for open-cut excavations are provided on a site-specific basis on the
Preliminary Foundation Design sheets for each bridge site and include the type of soils anticipated to be
within the foundation excavations according to the Occupational Health and Safety Act (OHSA), as well
as the recommended maximum side slope inclination for temporary excavations. All backfill is to be
placed and compacted in accordance with MTO's Specia Provision 105510, Compaction.

6.7.2 Protection Systems

Excavation support systems may be required at the proposed bridge sites for temporary roadway
protection. Where required, the temporary excavation support system should be designed and
constructed in accordance with OPSS 539, Temporary Protection Systems. In genera, the latera
movement of the temporary shoring system should meet Performance Level 2 as specified in OPSS 539.
Performance Level 1 may be required adjacent to railways.

6.7.3 Groundwater and Surface Water Control

Anticipated groundwater levels within the foundation excavations at each proposed bridge site and
anticipated groundwater and surface water control measures are reported on the individua Preliminary
Foundation Design Report sheets. Groundwater levels were typically measured at ground surface down
to a depth of about 5m below ground surface. However, artesian conditions were recorded at some
Sites.

At locations where near surface granular (cohesionless) soils are present with a high water table,
groundwater infiltration should be anticipated during excavation in such deposits, particularly during
wet periods of the year. Dewatering at these sites will be required to alow for construction of
foundation elements in a dry condition. For footing or pile cap construction in floodplains with a high
groundwater table, no excavation should be undertaken without prior dewatering. Alternatively, the
excavation should be carried out within the confines of a properly designed sheet pile cofferdam. For
these sites, a Non-Standard Special Provision (NSSP) will be required for inclusion in the Contract
Documents during detail design.

Caissons constructed with temporary or permanent liners in granular subsoils subjected to unbalanced
hydrostatic head will require special measures to prevent ‘boiling’ or basal heave of the base materials.
If caisson foundations are adopted for a site, it is recommended that a constant head of water be
maintained inside the caisson liners to counterbalance the natural groundwater or artesian conditions.
Concrete placement by tremie methods may be considered. For deep foundations at locations where
artesian conditions are expected within the lower granular deposits, it is recommended that a sand filter,
possibly in combination with a geotextile, be placed beneath the pile caps to prevent the migration of
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fines that may be transported along the piles or caisson liner during and after construction. Preliminary
recommendations for such conditions (where considered practical) are given on the site-specific
Preliminary Foundation Design report sheets and these aspects should be re-assessed during detall
design.

Generd site drainage should be by gravity towards an outlet at alower elevation and/or pumping.

The need for a Permit to Take Water (PTTW) should be assessed at each specific site during detail
design.

6.7.4 Obstructions During Pile Driving / Caisson Installation

Till deposits have been encountered at a number of bridge sites along the proposed Highway 407 East
Extension-Western Section route. It is anticipated that cobbles and/or boulders will be encountered
within the till deposits, as noted in several boreholes, and may affect the installation of steel H-piles or
drilled caissons. As such, an NSSP will need to be included in the Contract Documents during the detail
design to identify to the contractor the possible presence of cobbles and/or boulders within the
overburden soils on a site-by-site basis. Preliminary recommendations regarding potential obstructions
during pile driving and caisson installation have been provided on the site-specific Preliminary
Foundation Design Report sheets. An estimate of the range in size and quantity of cobbles/ boulders for
applicable sites should be incorporated into the detail design when additional borehole information is
obtained.
6.7.5 Construction Access

Several creek valley crossings (i.e. environmentally sensitive areas) have been identified during the
environmental assessment of the project. Potential environmental impacts will need to be minimized
during construction access in the sensitive valleys such as near Lynde Creek and East Duffins Creek.
Specific access preparation procedures such as the use of temporary work bridges, winter construction
and/or gravel roadways underlain by geosynthetics should be considered to accommodate foundation
construction at these locations.
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7.0 CULVERTS

As noted in the previous sections of this report, culvert sites aong the proposed route for the
Highway 407 East Extension - Western Section Mainline and WDL were ranked as “low complexity”
sites during the Phase | desktop study for this project. As such, no site specific borehole investigations
were carried out by Golder at the proposed culvert sites during the Phase Il foundation investigation for
the planning and preliminary design. Anticipated Foundation Conditions (AFC) sheets were prepared
by Thurber Engineering for each culvert site and were included in the Phase | desktop study. Copies of
the Anticipated Foundation Conditions sheets for culvert sites were included in Golder’ s report.

During the Phase Il study, the project team identified new water crossing locations and many of the
water crossings (i.e. culverts) identified during the Phase | study required larger span lengths to satisfy
hydrology / geomorphology requirements. Based on the recent General Arrangement drawings provided
by the structural designer, many of the culverts now require single span structures (longer than 6 m) with
open footings and have been re-classified as ‘medium complexity’ investigative effort sites.

A list of al culvert structuresis provided in Section 4.2 and the locations are shown on Drawings 3 to 9.
Appropriate level site investigations to establish and/or confirm subsoil and groundwater conditions and
design assumptions will be required during detail design for all culvert sites.

8.0 DEEP CUTS AND HIGH FILLS

Deep cut and high fill areas have been identified along the Highway 407 East Extension — Western
Section Mainline alignment.

8.1 General

This section of the report provides geotechnical recommendations for preliminary design of deep cuts
and high fill sections where the depth/height exceeds 4.5 m. Based on the roadway profiles available at
the time of the assessment (January 2009), deep cuts have been identified at eleven (11) locations and
high fills have been identified at fifteen (15) locations. The location, extent and depth/height of the four
(4) deep cut/high fill areas included in this addendum report are summarized in Section4.2. The

maximum depth of cut isin the order of 18 m (DC-W1) and the maximum fill height is about 6 m (both
HF-W6 and HF-W?7).

The preliminary design recommendations provided herein are based on interpretation of the factual data
obtained during limited borehole investigations conducted in the cut/fill sections as well as existing
information obtained from previous investigations near the sites.

The anticipated subsurface conditions at the deep cut / high fill locations and preliminary
recommendations for design are summarized on the “Preliminary Foundation Investigation Report -
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Deep Cuts’ sheets and “Preliminary Foundation Investigation Report — High Fills’ sheets presented
following the FIDR sheets for the structures at the end of the text of this report.

The interpretation and recommendations are intended to provide the designers with preliminary
information to assess design slope inclination, drainage requirements, and mitigation options for
addressing potential stability or settlement issues. Where provided, comments regarding construction
are presented to highlight aspects which could affect the preliminary design, and for which special
provisions or operational constraints could potentially be required.

Geotechnica investigations will be required during detail design to confirm the subsurface conditions
that were assumed throughout the cut/fill sections and confirm/re-assess the preliminary design
recommendations.

8.2 Deep Cuts

8.2.1 Stability and Drainage

Preliminary assessment of the stability of the cut slopes was carried out at atypical cut section based on
limit equilibrium analysis using the commercially available slope stability program SLOPE/W
developed by Geo-Slope International Ltd. Bishop’s modified method of slices was employed. Cut
slopes no steeper than 2H:1V, with a minimum 2 m wide mid-slope bench for cut depths greater than
8 m, were assumed.

For preliminary design, the target factors of safety were assumed to be 1.3 for short term stability, and
1.3 and 1.5 for long term stability in cohesionless and cohesive soils, respectively.

For cut slopes deeper than 8 m, the minimum requirement is to provide a 2 m wide mid-height bench in
order to control surficial erosion and improve stability. Earth cut slopes must be provided with erosion
protection in accordance with OPSS 572, Seed and Cover.

Permanent drainage of the cut slope is required. Roadside ditches are expected to provide an adequate
level of permanent drainage in most areas. An interceptor ditch should be provided at the top of the cut
as per OPSD 200.020 Earth/Shale Grading — Rural Divided.

Where cut excavation extends below the measured groundwater levels in cohesionless soils, more
positive measures to provide permanent slope drainage and mitigate surficial instability may be required.
Measures may include provision of subdrains positioned along the toe of slope and/or along the rear of
the mid-slope bench, as well as gravel sheeting or rip-rap lined channels down the slope.

Seepage and surficia instability may also be experienced from localized permeable zones/sand layers
within the less permeable soils. Determination of the frequency, extent and locations of the seepage
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zones from the limited borehole data is not possible. Therefore, consideration should be given to the
observational approach involving examination of the cut slopes during and following construction to
identify any areas of surficial instability, and provide mitigative measures such as a gravel sheeting or
subdrains where required. All subdrains should be sloped on a positive grade to an outlet or pumping
chamber.

The preliminary assessment of stability and drainage of the cut slopes should be reviewed and confirmed
during the detail design investigation based on the subsoil conditions encountered in additional
boreholes drilled within the cut sections.

8.2.2 Construction Considerations

Excavation for cut slope construction should be carried out in accordance with OPSS 206 as amended by
MTO’s most recent Special Provision 206503, Earth Excavation, Grading.

The soil deposits in many of the cut sections, and notably till deposits, will typically be very dense/hard
and often contain cobbles and boulders. Excavation in these deposits may be arduous and will require
use of heavy duty excavators or dozers. The contract documents should include a NSSP to emphasize
these conditions to the contractor. Selection of the method of excavation must remain the responsibility
of the contractor, however, and be based on their equipment, experience and interpretation of the site
conditions.

Temporary drainage of the cuts should be provided to maintain a relatively dry, stable excavation.
Measures may include temporary drainage ditches or gravel sheeting to maintain surficial stability
before permanent drainage measures are in effect and should be implemented in accordance with
OPSS 577, Temporary Erosion and Sediment Control Measures.

8.3 High Fills

8.3.1 Slope Stability

Preliminary assessment of the stability of the fill embankment slopes was carried out for a typical high
fill embankment based on limit equilibrium analysis using the commercialy available slope stability
program SLOPE/W developed by Geo-Slope International Ltd. Bishop’s modified method of slices was
employed. Embankment slopes no steeper than 2H:1V, with a minimum 2 m wide mid-slope bench for
embankment heights greater than 8 m, were assumed.

For preliminary design, the target factors of safety were assumed to be 1.3 for short term stability, and
1.3 and 1.5 for long term stability of embankments founded on cohesionless and cohesive soils,
respectively.

Peto MacCallum Ltd.

For embankment slopes higher than 8 m, the minimum requirement is to provide a 2 m wide mid-height
bench in order to control surficial erosion and improve stability. Earth fill slopes must be provided with
erosion protection in accordance with OPSS 572, Seed and Cover.

Assessment of the stability of the embankment side slopes under seismic conditions should be carried
out during detail design.

The preliminary assessment of stability of the embankment slopes should be reviewed and confirmed
based on the actual subsoil conditions encountered within the proposed embankment footprint during the
detail design investigation. Mitigation measures to improve slope stability if required may include slope
flattening, utilizing light weight fill materials, staged construction, or a combination of these options.

8.3.2 Settlement

Settlement of the fill embankments will occur due to compression and consolidation of the foundation
soils under the weight of the overlying fill material as well as from compression of the embankment fill
itself. The total settlement within the founding soils has been estimated using elastic anaysis and
Terzaghi one-dimensional consolidation theory, based on the subsoil conditions deduced from the
existing borehole data and the maximum embankment heights indicated by profile and generd
arrangement drawings available at the time of the analysis.

Where the estimated embankment settlement exceeds 25 mm, the computed value is indicated on the
Preliminary Foundation Investigation Report sheet for the particular section. The settlement tolerance
for embankments may range from 25 mm to 100 mm depending on the distance from a structure. The
highway design criteriawill be site specific and based on maintenance considerations at the detail design
stage.

The preliminary estimates do not include compression of the embankment fill itself, which would occur
during and after the construction of embankment depending on the type of materiadls used. The
magnitude of fill compression usually ranges from 1% to 2% of the height of embankment. Where
granular fill is used for embankment construction, settlement of the fill itself is expected to occur during
or shortly after completion of embankment construction. Non-granular earth fill or rock fill materials
may exhibit additional consolidation settlement over time.

Embankment and platform width design should allow for the anticipated settlements and future padding
of the pavement structure.

Further analyses should be carried out during detail design to confirm the anticipated magnitude of

settlement, assess the time rate of post-construction settlement, and where required develop mitigation
measures such as preloading, surcharging, wick drains or light weight fill to reduce anticipated
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settlements to acceptable levels.

8.3.3 Construction Considerations

It is recommended that all topsoil and organic material be stripped from the proposed embankment
footprint. The depth and extent of stripped material shall be determined during detail design when
additional subsurface information is available. Particular attention will be required in low valley areas
where thicker layers of organic/alluvial soils may be present.

After stripping of organics, the exposed subgrade should be proof rolled to identify any loose/softened
areas requiring sub-excavation or additional compaction prior to fill placement.

Embankment fill should be placed and compacted in accordance with MTO’s Special Provision 206503,
Earth Excavation, Grading and Special Provision 105810, Compaction. New embankment fill placed
against existing embankment slopes or on a sloping ground surface should be benched into the existing
slope in accordance with OPSD 208.010, Benching of Earth Slopes.

Trafficability of construction equipment may be problematic in low floodplain areas where soft/loose
and organic alluvial material may be encountered and where environmental constraints may be imposed
on site access. Further, drainage in these areas is likely to be poor, with groundwater levels varying
subject to seasonal fluctuations. The contractor must be prepared to supply equipment capable of
working on this terrain and/or provide alternative measures to improve trafficability such as placement
of granular pads in working areas.

Potential environmental impacts will need to be minimized during construction access into sensitive
floodplain or valley areas. Specific access preparation procedures such as the use of temporary work
bridges, winter construction and/or gravel roadways underlain by geosynthetics should be considered.
Further, sediment control measures such as silt fences, straw bales and/or granular check-dams will need
to be installed downgradient of the works to reduce sediments impacts to surface water bodies,
consistent with OPSS 577, Temporary Erosion and Sediment Control Measures.
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9.0 CLOSURE

The Addendum Preliminary Foundation Design Report was prepared by Mr. Grigory Degil, P.Eng.,
Senior Foundation Engineer, and reviewed by Mr. Brian R. Gray, MEng, P.Eng., MTO Designated
Principal Contact. Mr. Carlos M.P. Nascimento, P.Eng., Manager, MTO Foundation Services,
conducted an independent review of the report.
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PART A - PRELIMINARY FOUNDATION INVESTIGATION REPORT
HWY 407 EAST EXTENSION - WESTERN SECTION

W.O. 07 — 20015
Structure Description: Culvert for the realigned Highway 7 Realigned Highway 7 Proposed Grade: 195.6 m Site Ranking: Medium
over a Brougham Creek tributary
Location No: M-6 (WM-TABC-101) Existing Ground Elevation: 191.3 m-192.6 m Station: 9+194
FOUNDATION INVESTIGATIONS
'hh =
§ F— _ -
] B | Site Description:
e g The site of the proposed culvert M-6 for the realigned Highway 7 over a Brougham Creek tributary is located some 450 m west of the
Wy, | T %‘ = proposed Highway 407 / realigned Brock Road interchange in the City of Pickering, Ontario. There is a culvert under existing Highway 7
““u VA 2 4 at the proposed culvert location. The site is surrounded by cultivated farmland and densely treed areas. The overall topography of the terrain
o B : | e 77 > \\\ N/ Y is sloping down towards the southeast.
- o == < b LB LEGEND
[ 1L ‘ @ e :
= & omar cve ol Borehole Information:
ing H—_T/ —iy M Biows/D3m (S, Pan Tast 475 J/biow) -
M‘%—'*"'HTL_‘;\HTGHWAYT S COE o/ (8" Corw, 478 /o) Borehole No Borehole Location MTM NAD 83 - MTM NAD 83— | Borehole Elevation | Borehole Depth
e _ g Y Wﬂﬁ‘v_‘“\,[ _ T Tl oty oo, 2000 Northing Easting (m) (m)
.f-f ~ |« / \ 9 R CULVERT M_‘g}'-f{-“;;_ . M6-1 North End (Inlet) 4 864 539.0 336 658.1 191.3 11.1
/ SN N L/ h e i A M6-2 South End (Outlet) 4 864 477.2 336 696.0 192.6 5.6
o Ju 1 ,"“-‘h-“"u_u ; I 3
""m,,.»f ,{eg A;g ey ;? I
STRUCTURE AND BOREHOLE LOCATION PLAN Subsurface Conditions:
e e Topsoil: surficial topsoil was present in both boreholes. The silty topsoil had a thickness of 300 mm in borehole M6-1, 600 mm in
borehole M6-2 and was penetrated at respective Elevations 191.0 and 192.0 m.

e Silty Sand: directly beneath the topsoil at 0.3 m depth (Elev. 191.0 m) in borehole M6-1 and a depth of 0.6 m (Elev. 192.0 m) in
borehole M6-2 was silty sand. Containing organic inclusions, this unit was 1.9 m in thickness and loose in relative density (SPT-‘N’
values of 5 to 7) in the former borehole. In the latter, it was 1.6 m thick and dense to very dense (SPT-‘N’ values of 50 and 81). The
moisture content of the silty sand ranged from 8 to 12 percent, locally reaching 23 percent. The unit was penetrated at 2.2 m depth

‘M6_1 _"_“5_2 (Elev. 189.1 and 190.4 m) in both boreholes. The results of grain size distribution analysis performed on a sample of the unit are
presented in Figure M6-GS-1 (Appendix B).
DRY DRY
3{:’579"'" e Sand: overlain by the silty sand at a depth of 2.2 m (Elev. 190.4 m) in borehole M6-2 was cohesionless sand (with cobbles identified
at Elevation 189.3 m). The sand was very dense (SPT-‘N’ values in excess of 100), had a moisture content of 3 to 5 percent and
Elev. Elev. extended to the borehole termination depth of 5.6 m (Elev. 187.0 m).
m TOPSOIL: SILTY SAND Topsol: N (m) e Sand and Silt: underlying the silty sand at 2.2 m depth (Elev. 189.1 m) in borehole M6-1 was cohesionless sand and silt. This stratum
192 SILTY SAND —] N Berds o Very DErae: gggg Sraony 192 was 6.3 m }hick and loose to very dense (SPT-*N’ values of 9 to over 100), its moi_sturg content va}rying betyveen 8 and 14 percent. The
Loose Bl sand and silt was penetrated at a depth of 8.5 m (Elev. 182.8 m). The results of grain size distribution analysis conducted on a sample of
188 S5 A ST G o o ; 188 the stratum are presented in Figure M6-GS-2 (Appendix B).
Loase; &t ‘Yery Renee’s Very Danse e Till: adeposit of silt till was encountered below the sand and silt at 8.5 m depth (Elev. 182.8 m) in borehole M6-1. This deposit was
184 ; T 184 very dense (SPT-‘N’ values in excess of 100) and had a moisture content of 12 to 15 percent. The borehole was terminated in the silt
[}/ Very Dense till at a depth of 11.1 m (Elev. 180.2 m). The results of grain size distribution analysis performed on a sample of the deposit are
L) presented in Figure M6-GS-3 (Appendix B).
180 180
SCALE Groundwater Conditions:
PROFILE A-A HORIZONTAL iEOE—!m A : ; . :
SOIL STRATA . o . o e No groundwater was observed in either of the boreholes during or upon completion of drilling. It is noted, however, that groundwater
VERTICAL e levels may fluctuate subject to seasonal variations and precipitation patterns and should be expected in the floodplain.
Record of Borehole Sheets — Appendix A Laboratory Test Results — Appendix B Key Location Plan — Drawing 3
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PART B - PRELIMINARY FOUNDATION DESIGN REPORT
HWY 407 EAST EXTENSION -WESTERN SECTION
W.O. 07 - 20015

FOUNDATION RECOMMENDATIONS

Note: The site-specific foundation recommendations are for planning purposes only. Refer to Section 6.0 of the Foundation
Design Report for the project-wide foundation recommendations, design assumptions and limitations.

General: Based on the General Arrangement drawing of Culvert M-6 provided by URS in March 2010, the culvert will carry
the realigned Highway 7 over a Brougham Creek tributary. The proposed open footing arch culvert will have a width of
nearly 16 m and a length of 46 m. The invert levels of the culvert are specified to be at Elevation 191.4 m at the north end (inlet)
and Elevation 190.6 m at the south end (outlet). Based on the existing subsurface information, the feasible foundation options for
the proposed arch culvert foundations are listed below with advantages and disadvantages associated with each option.

Foundation Option Advantages Disadvantages

Spread footings founded on dense to e Lower costs than deep e Requires excavation of up to 4 m of

very dense sandy soils foundations surficial material to construct footings

¢ Conventional construction o Variability of surficial soils in floodplain

e Scour protection required for footings

Steel H-Piles driven into “100-blow” e Higher bearing resistance o Requires flange plate reinforcement to

sandy/silty soils than for footings facilitate driving into very dense sand

o Not affected by surficial containing cobbles
soil variability e Sub-excavation required for pile cap
construction

e Dewatering may be required for pile cap
construction

Caissons bored to found within o Higher bearing resistance ¢ Drilling equipment must be capable of

*100-blow” sandy/silty soils than for footings drilling through very dense sand with

o Not affected by surficial cobbles
soil variability e Sub-excavation may be required for pile cap
construction

e Dewatering may be required for pile cap
construction

A — Spread Footings: Spread footings founded on the dense to very dense sand and silt at or below Elevation 187 m at the
north end (inlet) and on the very dense sand at or below Elevation 190 m at the south end (outlet). All footings should be placed
at a minimum depth of 1.2 m below the lowest surrounding grade for frost protection.

Geotechnical Resistance
Factored ULS SLS
Dense to Very Dense Sandy Soils 500 kPa 350 kPa

Founding Stratum

B — Steel H-Piles: Steel HP 310 x 110 piles driven into the “100-blow” sandy/silty soils at or below Elevation 182.5 m at the
north end (inlet) and Elevation 185.0 m at the south end (outlet) are feasible for support of the foundation loads. Pile lengths
would be approximately 8.0 and 4.5 m at the north and south ends, respectively.

Pil Geotechnical Axial Resistance
e Factored ULS SLS
HP 310 x 110 1,600 kN 1,400 kN

C — Caissons: Caissons drilled to found within the “100-blow” sandy/silty soils at or below Elevation 181.5 m at the north
end (inlet) and Elevation 185.0 m at the south end (outlet). Caissons should be socketed a minimum 2 m into the “100-blow”
material. Caissons would be about 9.0 m at the north end and 4.5 m at the south.

Caisson Geotechnical Axial Resistance

Diameter Factored ULS SLS
1.2m 4,500 kN 3,500 kN
15m 6,500 kN 5,500 kN

Recommended Foundation Alternative: Spread footings founded on dense to very dense sandy soils.

LOCATION No: M-6 (WM-TABC-101)

e APPROACHES

Height: Based on the GA drawing, an embankment height of up to 5.5 m is anticipated. It is noted that sub-excavation of up to 2.2 m of surficial
topsoil and silty sand containing organics would be required.

Stability: An embankment 5.5 m in height, constructed with select subgrade materials or granular fill, with side slopes no steeper than 2
horizontal to 1 vertical (2H:1V) will have an adequate factor of safety against deep-seated instability.

Settlement: Assuming the use of conventional earth or granular embankment fill materials, where applicable, the maximum settlement under the
footprint of the new embankment is estimated to be less than 50 mm. The majority of this settlement is expected to occur during and immediately
after construction (i.e. elastic settlement).

e CONSTRUCTION CONSIDERATIONS

Excavation: The surficial silty sand is classified as Type 3 soil, according to OHSA. Temporary excavations (i.e. open for a relatively short time
period) should be stable with side slopes no steeper than 1H:1V assuming dewatering is provided. For saturated granular soils below the
groundwater table in the floodplain area, temporary shoring may be required.

Groundwater/Surface Water Control: No groundwater was observed in the course of the field work. It is anticipated that groundwater within
the foundation excavations can be adequately controlled by pumping from filtered sumps. Diversion of surface water from the excavation should
be implemented as well.

Protection Systems: Refer to Section 6.7.2 of the Report.

Obstructions During Pile Driving: Flange plate reinforcement for steel H-Piles if employed should be used to facilitate driving into the
very dense sandy/silty soils containing cobbles and possible boulders. Caisson drilling equipment must be capable of penetrating obstructions
such as cobbles and boulders.

e RECOMMENDATIONS FOR ADDITIONAL WORK

Further subsurface investigation should be carried out during detail design to confirm the subsoil conditions at the locations of the arch culvert
foundations.

Peto MacCallum Ltd.
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Structure Description:
Location No:

M-9 (WM-7)

Highway 407 / Realigned Highway 7 Overpass

PART A - PRELIMINARY FOUNDATION INVESTIGATION REPORT

HWY 407 EAST EXTENSION - WESTERN SECTION

PML Ref.:

10TF023ADD-W

W.O. 07 - 20015
Hwy 407 Proposed Grade: 179.9m-180.4m Site Ranking: Medium
Existing Ground Elevation: 165m-172m Station: 18+367

FOUNDATION INVESTIGATIONS

Site Description:

Borehole Information:
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The site of the proposed bridge structure M-9 is located on Highway 407 over the realigned Highway 7, just north of the existing Highway 7 and east of Sideline
16, in the City of Pickering, Ontario. The site is surrounded by a tree nursery to the west and a densely treed area to the southeast. A Brougham Creek tributary
flows southerly across Highway 7, some 150 m to the east. The overall topography of the terrain is sloping down in the southeast direction.

. MTM NAD 83 - MTM NAD 83 — | Borehole Elevation | Borehole Depth
Borehole No Borehole Location i .
Northing Easting (m) (m)

M9-1 West Abutment 4864 736.0 337 366.1 170.5 124
WM7-1 West / East Abutment 4864 754.2 337 412.5 169.0 8.4
WM7-2 East Abutment 4864 765.1 337 459.7 166.4 12.3

Note: Borehole WM7-1 was drilled as part of the hydrogeological investigation and monitored by Golder to supplement the existing borehole information.

Subsurface Conditions:
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Topsoil: surficial topsoil was present in borehole M9-1. The topsoil had a thickness of 300 mm and was penetrated at Elevation 170.2 m.

Fill: silty sand fill was present surficially in borehole WM7-2. The fill was very loose to loose in relative density (SPT-‘N’ value of 4) and had a moisture
content of 17 percent. The fill was 500 mm thick and penetrated at Elevation 165.9 m.

Silty Sand: identified at the ground surface in borehole WM7-1 was silty sand containing organics. This unit was 1.5 m in thickness and very loose to
loose in relative density (SPT-‘N’ values of 4 and 7), its moisture content varying between 19 and 24 percent. The silty sand extended to Elevation 167.5 m.

Clayey Silt: directly beneath the topsoil at 0.3 m depth (Elev. 170.2 m) in borehole M9-1 was a cohesive deposit of clayey silt. This deposit was stiff in
consistency and had a moisture content of about 21 percent. The clayey silt was 500 mm thick and penetrated at a depth of 0.8 m (Elev. 169.7 m).

Till: overlain by the silty sand at 1.5 m depth (Elev. 167.5 m) in borehole WM7-1 or by the fill at a depth of 0.5 m (Elev. 165.9 m) in borehole WM7-2 was
a cohesive deposit of clayey silt till. Containing cobbles in the former borehole, this deposit was stiff to very stiff in consistency and 11 to 12 percent in
moisture content. The clayey silt till had a thickness of 0.9 m in borehole WM7-1 and 1.8 m in borehole WM7-2 and was penetrated at respective depths of
2.4 and 2.3 m (Elev. 166.6 and 164.1 m). The results of grain size distribution analyses and Atterberg limits testing conducted on 2 samples of the deposit are
presented in Figures WM7-A and WM7-B (Appendix B), respectively.

Sandy/Gravelly Soils: underlying the clayey silt deposits at depths of 0.8 to 2.4 m (Elev. 164.1 to 169.7 m) in all the boreholes were sandy/gravelly soils
(sand and gravel, sand, sand till, possible silty sand and gravel till). This cohesionless stratum was compact to very dense (SPT-‘N’ values of 14 to over 100) and
had a moisture content of 6 to 19 percent. The sandy/gravelly soils extended to the termination of drilling in boreholes M9-1 and WM7-2 at respective depths
of 12.4 and 12.3 m (Elev. 158.1 and 154.1 m). Borehole WM7-1 was terminated in the possible silty sand and gravel till on encountering an inferred boulder
at 8.4 m depth (Elev. 160.6 m). It is worth noting that the sand in borehole M9-1 contained cobbles. The results of grain size distribution analyses performed
on 8 samples of the sandy/gravelly soils are presented in Figures M9-GS-1, M9-GS-2, WM7-C, WM7-D, WM7-E and WM7-F (Appendix B).

Groundwater Conditions:

Borehole M9-1: Water was detected at a depth of 1.5 m (Elev. 169.0 m) in the process of augering. Groundwater was at 0.6 m depth (Elev. 169.9 m)
upon completion of drilling.

Borehole WM7-1: Groundwater was measured in piezometer to be 0.3 and 0.4 m above ground surface (Elev. 169.3 and 169.4 m) on March 23, 2009 and
April 29, 2009, respectively.

Borehole WM7-2: Groundwater was at a depth of 0.9 m (Elev. 165.5 m) upon completion of drilling. The piezometric water level was at depths of 2.2 and
2.1 m (Elev. 164.2 and 164.3 m) on February 28, 2008 and April 4, 2008, respectively.

Record of Borehole Sheets — Appendix A

Laboratory Test Results — Appendix B

Key Location Plan — Drawing 3
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PML Ref.: 10TF023ADD-W

PART B - PRELIMINARY FOUNDATION DESIGN REPORT
HWY 407 EAST EXTENSION -WESTERN SECTION

FOUNDATION RECOMMENDATIONS

Note: The site-specific foundation recommendations are for planning purposes only. Refer to Section 6.0 of the Foundation
Design Report for the project-wide foundation recommendations, design assumptions and limitations.

General: Based on the General Arrangement drawing of Structure M-9 provided by URS in March 2010, the bridge structure
M-9 will carry Highway 407 and associated S-E and E-N/S ramps connecting to the realigned Brock Road over the realigned
Highway 7. The proposed overpass consists of twin single span structures with a varying span length of 42.0 to 44.5 m and
with approach embankments about 12 and 18 m high at the west and east abutments, respectively. Feasible foundation options
for the proposed bridge abutments are listed below with advantages and disadvantages associated with each option.

Foundation Option Advantages Disadvantages
Spread footings founded on compact to e Lower costs than deep  Requires excavation of up to 2.5 m of
very dense sandy/gravelly soils for foundations surficial material when constructing for
abutments _ ¢ Conventional construction abutments
Spread footings foun‘dec’i ona « Dewatering measures are required for
compacted Granular ‘A’ pad or a abutments

clayey silt till deposit for wing walls « Requires excavation of up to 1.5 m of

surficial material prior to placing a
Granular ‘A’ pad for wing walls

Steel H-Piles driven into “100-blow” e Allows for integral abutment | e Requires flange plate reinforcement to

sandy/gravelly soils for abutment design facilitate driving through the very dense

foundations sandy/gravelly soils and possible presence
of cobbles / boulders within the till
deposit

e Dewatering may be required during
construction (i.e. pile caps), special
techniques may be required if artesian
conditions are encountered

Caissons bored to found within * Higher bearing resistances « Drilling must be advanced through the
“100-blow” sandy/gravelly soils for than steel H-Piles very dense sandy/gravelly soils and the
abutment foundations till deposit containing cobbles / boulders

o May require temporary or permanent liner
extending above the prevailing
groundwater level to prevent seepage
inflow and softening of the caisson base

e Dewatering may be required during
construction (i.e. pile caps), special
techniques may be required if artesian
conditions are encountered

A - Spread Footings: Spread footings founded on the compact to very dense sandy/gravelly soils at or below Elevation 164
to 169 m for abutments. All footings should be placed at a minimum depth of 1.2 m below the lowest surrounding grade for
frost protection. Spread footings founded on the stiff to very stiff clayey silt till at or below Elevation 167.5 m or on the dense
to very dense sand at or below Elevation 169.0 m for wing walls. Alternatively, spread footings for the wing walls can be
founded within the approach embankment on a compacted Granular ‘A’ pad.

Geotechnical Resistance
Founding Stratum Factored ULS SLS
Compact to Very Dense Sandy/Gravelly Soils 450 kPa 300 kPa
Stiff to Very Stiff Clayey Silt Till 400 kPa 250 kPa
Compacted Granular ‘A’ Pad 900 kPa 350 kPa

W.0O. 07 - 20015

LOCATION No: M-9 (WM-7)

B — Steel H-Piles: Steel HP 310 x 110 piles driven to found within the “100-blow” sandy/gravelly soils at or below Elevation 159.5 m at the
west abutment and Elevation 155.5 m at the east abutment are feasible for support of the foundation loads. Pile lengths would be approximately
9.5 and 12.5 m for the west and east abutments, respectively.

L . pil Geotechnical Axial Resistance
ocation tle Factored ULS SLS
Abutments HP 310 x 110 1,600 kN 1,400 kN

C — Caissons: Abutments on caissons founded within the “100-blow” sandy/gravelly soils at or below Elevation 159.0 m (west abutment) or
Elevation 155.0 m (east abutment). Caissons should be socketed a minimum of 2 m into the “100-blow” material. Caissons would be about 10 m
for the west abutment and 13 m for the east abutment.

L . Caisson Geotechnical Axial Resistance

ocation Diameter Factored ULS SLS

Abutments 1.2m 4,500 kN 3,500 kN
15m 6,500 kN 5,500 kN

Recommended Foundation Alternative: Steel H-Piles for abutments; spread footings on a Granular ‘A’ pad for wing walls.

e ABUTMENT TYPE

The site soils are suitable for construction of conventional, integral or semi-integral abutments.

e APPROACHES

Embankment Height: Based on the GA drawing, embankment heights up to 12 m along the west approach and up to 18 m along the east
approach are anticipated. It is noted that sub-excavation of up to 1.5 m of surficial topsoil, fill and silty sand containing organics would be
required.

Stability: Approach embankments 12 to 18 m in height, constructed with select subgrade materials or granular fill, with side slopes no steeper
than 2 horizontal to 1 vertical (2H:1V) and benches (minimum 2 m wide) located at vertical spacings not greater than 8 m will have an adequate
factor of safety against deep-seated instability. Measures to stabilize the embankment slope surface due to potential surface water flow along the
slope should be implemented.

Settlement: Assuming the use of conventional earth or granular embankment fill materials, where applicable, the maximum settlement under the
footprint of the new embankments is estimated to be less than 50 mm. The majority of this settlement is expected to occur during and immediately
after construction (i.e. elastic settlement).

e CONSTRUCTION CONSIDERATIONS

Excavation: The surficial fill, clayey and granular soils (i.e. sandy/gravelly soils above the groundwater table) are classified as Type 3 soils,
according to OHSA. Temporary excavations (i.e. open for a relatively short time period) should be stable with side slopes no steeper than 1H:1V
assuming dewatering is provided. For saturated granular soils below the groundwater table, temporary shoring may be required.

Groundwater / Surface Water Control: It is anticipated that groundwater within the foundation excavations for pile / caisson cap
construction can be adequately controlled by pumping from filtered sumps; however, if artesian conditions are present, basal heave will need to
be assessed and more elaborate dewatering measures may be required. Artesian groundwater conditions may be encountered when advancing
deep foundations such as piles through the sandy/gravelly soils. Refer to Section 6.7.3 for options to control groundwater and migration of fines
when driving piles at sites with possible artesian groundwater conditions.

Protection Systems: Refer to Section 6.7.2 of the Report.

Peto MacCallum Ltd.
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PART B - PRELIMINARY FOUNDATION DESIGN REPORT
HWY 407 EAST EXTENSION -WESTERN SECTION

Obstructions During Pile Driving: Flange plate reinforcement for steel H-Piles should be used to facilitate
driving through the clayey silt till and into the very dense sandy/gravelly soils possibly containing cobbles and
boulders. Caisson drilling equipment must be capable of penetrating obstructions in event cobbles / boulders are
present within the sandy/gravelly soils and till deposits.

Other: Due to the likely artesian water conditions within the sandy/gravelly soils, it is recommended that a sand
filter possibly in combination with a geotextile be placed beneath the pile caps to prevent the migration of fines that
may be transported along the steel H-Pile or along the caisson liner.

e RECOMMENDATIONS FOR ADDITIONAL WORK

Further subsurface investigation should be carried out during detail design to confirm the subsoil conditions at the
location of the bridge foundation elements.

In addition, footings will be founded at or below the prevailing groundwater level or artesian groundwater level
(within granular subsoils), and these conditions will have to be assessed during detail design.

W.O. 07 - 20015

Peto MacCallum Ltd.
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Structure Description:

Location No:

M-10 (WM-5/6; WM-SC-7)

PML Ref.: 10TF023ADD-W

PART A - PRELIMINARY FOUNDATION INVESTIGATION REPORT
HWY 407 EAST EXTENSION - WESTERN SECTION

Highway 407 Bridge over Brougham Creek Tributary

7/ SIDELINE 5.

K’
BRIDGE M-10

STRUCTURE AND BOREHOLE LOCATION PLAN

W.O. 07 - 20015

Hwy 407 Proposed Grade: 179.2m-179.7 m Site Ranking: Medium

Existing Ground Elevation: 161 m-170m Station: 18+466

FOUNDATION INVESTIGATIONS

Site Description:

The site of the proposed bridge structure M-10 is located on Highway 407 over a Brougham Creek tributary, some 70 m north of the existing
Highway 7 and 190 m east of Sideline 16, in the City of Pickering, Ontario. The site is surrounded by cultivated farmland to the east and densely
treed areas to the west, south and along the creek valley slopes. A pond locally described as the Dutchmaster Pond is situated northwest of the
site. The overall topography of the terrain is sloping down towards the southeast.

Borehole Information:

. MTM NAD 83 - MTM NAD 83 - | Borehole Elevation | Borehole Depth
Borehole No Borehole Location . .
Northing Easting (m) (m)
M10-1 West Abutment 4 864 816.7 337 429.7 166.2 10.8
WMSC7-1 East Abutment 4 864 889.7 337 466.2 169.2 15.6
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Subsurface Conditions:

Topsoil: surficial topsoil was present in borehole M10-1. The topsoil was 200 mm thick and penetrated at Elevation 166.0 m.

Fill: present surficially in borehole WMSC7-1 and below the topsoil at a depth of 0.2 m (Elev. 166.0 m) in borehole M10-1 was fill composed of
silty sand / sandy silt. Loose in relative density (SPT-‘N’ value of 5) and about 15 percent in moisture content, this unit had a thickness of 800
mm in the former borehole and 500 mm in the latter and was penetrated at respective depths of 0.8 and 0.7 m (Elev. 168.4 and 165.5 m). Beneath
the silty sand fill at 0.8 m depth (Elev. 168.4 m) in borehole WMSC7-1 were organic silt fill extended to a depth of 1.5 m (Elev. 167.7 m) and
underlying organic clayey silt fill which was penetrated at 5.6 m depth (Elev. 163.6 m). The organic silt fill was 700 mm thick and very loose in
relative density (SPT-‘N’ value of 2), with an organic content of 21.1 percent and moisture content of about 70 percent. Containing pockets of
silty clay, the organic clayey silt fill was 4.1 m in thickness and firm to stiff in consistency, its organic content ranging from 5.6 to 6.2 percent and
moisture content from 28 to 31 percent. The in situ vane testing yielded an undrained shear strength of 65 and 85 kPa (sensitivity of about 2),
indicating a stiff consistency. The results of grain size distribution analysis and Atterberg limits testing are presented in Figures WMSC7-A and
WMSC7-B (Appendix B), respectively.

Clayey Silt Till: directly beneath the sandy silt fill at a depth of 0.7 m (Elev. 165.5 m) in borehole M10-1 was a cohesive deposit of clayey silt
till. This deposit was very stiff to hard in consistency and had a moisture content of 13 to 21 percent. The clayey silt till was 2.3 m thick and
penetrated at 3.0 m depth (Elev. 163.2 m). The results of grain size distribution analysis and Atterberg limits testing conducted on a sample of the
deposit are presented in Figures M10-GS-1 and M10-PC-1 (Appendix B), respectively.

Sandy/Gravelly Soils: underlying the fill in borehole WMSC7-1 and the clayey silt till in borehole M10-1 at respective depths of 5.6 and 3.0 m
(Elev. 163.6 and 163.2 m) were cohesionless sandy/gravelly soils (sand and gravel, sand). These strata were compact to very dense (SPT-‘N’
values of 20 to over 100) with a moisture content varying between 5 and 19 percent. The sandy/gravelly soils extended to the termination of
drilling at depths of 15.6 and 10.8 m (Elev. 153.6 and 155.4 m) in boreholes WMSC7-1 and M10-1 respectively. The results of grain size
distribution analyses performed on 5 samples of the sand / sand and gravel are presented in Figures M10-GS-2, M10-GS-3, WMSC7-C and
WMSCT7-D (Appendix B).

Groundwater Conditions:

Borehole M10-1: Water was detected at a depth of 3.1 m (Elev. 163.1 m) in the process of augering. Groundwater was at a depth of 1.5 m
(Elev. 164.7 m) upon completion of drilling.

Borehole WMSC7-1: Groundwater was at depths of 4.7 and 4.9 m (Elev. 164.5 and 164.3 m) in piezometer on March 27 and April 29, 2009,
respectively.

Record of Borehole Sheets — Appendix A

Laboratory Test Results — Appendix B

Key Location Plan — Drawing 3
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FOUNDATION RECOMMENDATIONS

PML Ref.: 10TF023ADD-W

PART B - PRELIMINARY FOUNDATION DESIGN REPORT
HWY 407 EAST EXTENSION - WESTERN SECTION

Note: The site-specific foundation recommendations are for planning purposes only. Refer to Section 6.0 of the Foundation Design
Report for the project-wide foundation recommendations, design assumptions and limitations.

General: Based on the General Arrangement drawing of Structure M-10 provided by URS in March 2010, the bridge structure
M-10 will carry Highway 407 and associated S-E and E-N/S ramps connecting to the realigned Brock Road over a Brougham
Creek tributary. The proposed bridge consists of twin three-span structures with a total length of 75 m each and with approach
embankments approximately 18 m high at both abutments. Feasible foundation options for the proposed bridge abutments and piers
are listed below with advantages and disadvantages associated with each option.

Foundation Option

Advantages

Disadvantages

abutments

Spread footings founded on dense to
very dense sandy/gravelly soils for
piers; spread footings founded on a
compacted Granular ‘A’ pad for perched

Lower costs than deep foundations
Conventional construction

Requires excavation of up to 5.6 m of organic fill
materials when constructing

Requires construction of a Granular ‘A’ pad for
perched abutments

Steel H-Piles driven into “100-blow”
sandy/gravelly soils with “perched”
pile caps within the bridge approaches

Allows for integral abutment

design

Requires flange plate reinforcement to facilitate
driving through the very dense stratum of sand /
sand and gravel

Caissons bored to found within
“100-blow” sandy/gravelly soils

Higher bearing resistances

than steel H-Piles

Drilling must be advanced through the very dense
stratum of sand / sand and gravel

May require temporary or permanent liner to
prevent seepage inflow and loosening of the
caisson base

A - Spread Footings: Spread footings “perched” on a compacted Granular ‘A’ pad may be considered for the bridge abutments,

provided that the loose silty/sandy fill and organic fills extending to a depth of up to 5.6 m are subexcavated. Spread footings for
piers founded within dense to very dense sand / sand and gravel at or below Elevation 160 m at the pier locations. All footings
should be placed at a minimum depth of 1.2 m below the lowest surrounding grade for frost protection.

Geotechnical Resistance
Founding Stratum Factored ULS SLS
Dense to Very Dense Sand / Sand and Gravel (piers) 600 kPa 400 kPa
Compacted Granular ‘A’ (abutments) 900 kPa 350 kPa

B — Steel H-Piles: Piers and abutments with pile caps “perched” within the approaches for the bridge abutments, driven to found
within the “100-blow” sandy/gravelly soils at or below Elevation 156 m. Piles lengths would be approximately 19.5 m at the west
abutment and 20.5 m at the east abutment. The piles at the pier locations would be 4 to 5 m long.

Location

Pile

Geotechnical Axial Resistance

Factored ULS

SLS

Abutments and Piers

HP 310 x 110

1,600 kN

1,400 kN

C — Caissons: Piers and abutments on caissons, possibly extending to the underside of the bridge deck, founded a minimum 2 m
within the “100-blow” sand / sand and gravel stratum below Elevation 155 m. Caissons would be approximately 20.5 m and 21.5 m
long at the west and east abutment, respectively, and 5 to 6 m at the pier locations.

Location C_aisson Geotechnical Axial Resistance
Diameter Factored ULS SLS

Abutments 1.2m 4,500 kN 3,500 kN

15m 6,500 kN 5,500 kN

Piers 1.2m 3,800 kN 3,100 kN

15m 5,900 kN 5,000 kN

W.O. 07 - 20015
LOCATION No: M-10 (WM-5/6; WM-SC-7)

Recommended Foundation Alternative: Shallow foundations for piers and steel H-Piles for “perched” abutments.

e ABUTMENT TYPE
The site soils are not suitable for construction of conventional, integral or semi-integral abutments; “perched” abutments are considered suitable.
e APPROACHES

Embankment Height: Up to 18 m total height front slope (from crest to toe). Excavation of up to 5.6 m thick surficial silty/sandy fill, organic silt and
organic clayey silt fills would be required.

Stability: West and east approach embankments up to 18 m high, constructed with select subgrade materials or granular fill, with side slopes no steeper
than 2 horizontal to 1 vertical (2H:1V) and benches (minimum width of 2 m) located at maximum 8 m high intervals, will have an adequate factor of
safety against deep-seated instability, assuming the fills (up to about 5.6 m deep) are completely removed prior to embankment construction. Measures to
stabilize the embankment slope face due to potential surface water flow / seepage at the slope surface will have to be implemented.

Settlement: Assuming the use of conventional earth or granular embankment fills and assuming all existing fill materials are removed, it is expected that
settlements in the order of 200 mm will occur under the footprint of the new embankment over a period of six months.

Alternatively, consideration could be given to removing the silty sand fill and very soft organic silt fill to 1.5 m depth at the location of borehole WMSC7-1
and preloading the existing organic clayey silt fill. Based on consolidation parameters and elastic deformation moduli of the foundation soils (estimated
based on correlations with the undrained shear strength, Atterberg limits and SPT ‘N’ values), the maximum predicted total settlement within the
embankment foundation soils is some 400 mm. About 5 percent of the total settlement is expected to take place during and immediately after completion
of construction (i.e. elastic settlement). The majority (about 90 percent) of the remaining consolidation settlement is anticipated to occur over a period of
twelve months. Additional settlements (long-term creep due to the presence of organics) are anticipated if the organic clayey silt fill is left in place.
Measures to reduce post-construction settlement can be undertaken (such as surcharging); however, cognisant of the variable nature of the fill and high
percentage of organics combined with the high approach embankment loading, it is recommended that the fill material be fully excavated.

e CONSTRUCTION CONSIDERATIONS

Excavation: The fill materials are classified as Type 3 soils, while the sand / sand and gravel strata are classified as Type 2 soils according to OSHA.
Temporary excavations (i.e. open for a relatively short time period) should be made with side slopes no steeper than 1H:1V in Type 3 soils. Temporary
excavations in Type 2 soils should be sloped to within 1.2 m of the bottom of the excavation assuming dewatering is provided where necessary.

Groundwater / Surface Water Control: It is considered that conventional sump pumping may not be sufficient to control groundwater within the
foundation excavations. For shallow foundations and pile cap excavations in granular soils below the groundwater table, special construction techniques or
more elaborate dewatering measures may be required in order to prevent loosening of the foundation soils.

Protection Systems: Refer to Section 6.7.2 of the Report.

Obstructions During Pile Driving: Flange plate reinforcement for steel H-Piles should be used to facilitate driving into or through the very dense
sand / sand and gravel stratum. Caisson drilling equipment must be capable of penetrating the very dense sandy/gravelly soils.

e RECOMMENDATIONS FOR ADDITIONAL WORK

Further subsurface investigation should be carried out during detail design to confirm the subsoil conditions at the location of the bridge foundation
elements as well as the extent of the organic fill and its consolidation characteristics to assess whether the fill may be left in place.
In addition, since spread footings will be founded on granular soils at or below the prevailing groundwater level, groundwater conditions will have to be
further assessed.
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PML Ref.: 10TF023ADD-W

PART A - PRELIMINARY FOUNDATION INVESTIGATION REPORT
HWY 407 EAST EXTENSION - WESTERN SECTION

W.O. 07 - 20015
Structure Description: Highway 407 Bridge over Carruthers Creek Tributary Hwy 407 Proposed Grade: 162.3m - 162.6 m Site Ranking: Medium
Location No:  p-17 (WM-TACC-11) Existing Ground Elevation: 1558 —156.3 m Station: 21+888
FOUNDATION INVESTIGATIONS
Site Description:
The site of the proposed bridge structure M-17 is located on Highway 407 over a Carruthers Creek tributary between Westney Road and Salem
Road in the City of Pickering, Ontario. The site is surrounded by cultivated farmland to the west and densely treed areas to the east and along the
oy o creek valley slopes. The overall topography of the terrain is sloping down towards the southeast.
_— e Borehole Information:
[ WESTNEYROAD | e
e p = Dyl e Penwiestion Tt (Oone) Borehole No Borehole Location MTM NAD 83 - MTM NAD 83 - Borehole Elevation | Borehole Depth
HIGHWAY 407E ool from Tark March 2008 Northing Easting (m) (m)
R/ ey YR ) M17-1 West Abutment (eastbound) 4 866 799.9 340 112.5 155.8 24.5
o/ (6o, 173 ) M17-2 East Abutment (eastbound) 4 866 827.2 340 166.8 156.3 24.6
wul&ahcﬂu of Inveatigatisn Aprli —
Heod ey
ARTESHN WATER Subsurface Conditions:
Encountarad
FEZOMETER Topsoil: surficial topsoil was present in both boreholes. The topsoil was about 300 mm thick and penetrated at Elevation 155.5 m in borehole M17-1
and Elevation 156.0 m in borehole M17-2.
STRUCTURE AND BOREHOLE LOCATION PLAN Clayey Silt: directly beneath the topsoil at a depth of 0.3 m (Elev. 155.5 to 156.0 m) in both boreholes was clayey silt containing rootlets. This unit was firm in
L CEEE L consistency and up to 33 percent in moisture content. The clayey silt was about 400 mm in thickness and penetrated at 0.7 m depth (Elev. 155.1 to 155.6 m).
Clayey Silt Till: overlain by the clayey silt at a depth of 0.7 m (Elev. 155.1 to 155.6 m) in both boreholes was a cohesive deposit of clayey silt till. This
deposit was typically stiff to very stiff in consistency and had a moisture content of 16 to 28 percent. The penetrometer tests performed on samples of the clayey
silt till indicated undrained shear strength values in a range of 75 to 150 kPa. The deposit was interlayered with sandy silt / silt and extended to 13.5 m depth
M17—=1 M17—2 (Elev. 142.3 m) in borehole M17-1 and a depth of 12.4 m (Elev. 143.9 m) in borehole M17-2. The results of Atterberg limits testing and grain size distribution
Elev. ‘- Elev. analyses conducted on two samples of the clayey silt till are presented in Figures M17-PC-1 and M17-GS-1 (Appendix B), respectively.
: 15.3 .
(m) %ﬁm " (m) Sandy Silt: a cohesionless layer of sandy silt was revealed within the clayey silt till at 3.7 m depth (Elev. 152.1 m) in borehole M17-1 and a depth of 2.6 m
156 CLAYEY SILT TOPSOlLy N 156 (Elev. 153.7 m) in borehole M17-2. This layer was loose to compact in relative density (SPT-‘N’ values of 6 to 21, locally 2) and 11 to 20 percent in moisture
CLAYEY SILT— Firm e & St'f(f:LJtAYE\)’ S”—gt_ﬁ content. The layer had a thickness of 5.3 m in borehole M17-1 and 3.3 m in borehole M17-2 and was penetrated at respective depths of 9.0 and 5.9 m (Elev. 146.8
Vary s(t.:.T[Lt)° St RohER o G ' ((’TILSy ' and 150.4 m). The results of grain size distribution analysis performed on a sample of the sandy silt are presented in Figure M17-GS-2 (Appendix B).
152 ] 8 e 152 . .
. ® B SENDY i Silty Sand Till: underlying the clayey silt till at 13.5 m depth (Elev. 142.3 m) in borehole M17-1 and a depth of 12.4 m (Elev. 143.9 m) in borehole M17-2 was
Loo::NtBYcSolrlﬁTpuct FEEFELY 19 13 ¢ = 114 Compuet to Loose cohesionless silty sand till. This stratum contained cobbles and boulders and was dense to very dense (SPT-*N’ values in excess of 40), its moisture content
148 v 20 f o 17 148 varying between 9 and 29 percent. The silty sand till was at least 11.0 and 12.2 m thick and extended to the termination of drilling at depths of 24.5 and 24.6 m
i i 9 [ AT ? g CLAYEY SILT (Elev. 131.3 and 131.7 m) in boreholes M17-1 and M17-2 respectively.
144 Stiff to Hard 2/ 2301 ] Very Stiff to Stiff 144
(TiLL) 79/ ﬁ’ A I (L) Groundwater Conditions:
1450/ 13em{FER thik CEET
140 88 [LE(L0 i B0 gt 140 Borehole M17-1: Water was detected at a depth of 0.6 m (Elev. 155.2 m) in the process of augering. Artesian groundwater conditions were encountered at
SILTY SAND a0 | R e SILTY SAND 13.7 m depth (Elev. 142.1 m), with an estimated head of 1.0 m above the ground surface.
ngya'-a:s”e“ Gyt 7 Bt gh e Do s e Borehole M17-2: Water was detected at a depth of 2.4 m (Elev. 153.9 m) in the process of augering. Artesian groundwater conditions were encountered at
L (TILL) s/ .” Dense to Very Dense 136 12.4 m depth (Elev. 143.9 m), with an estimated head of 1.0 m above the ground surface.
Be
a 50,/10c: (TlLL)
132 o /Bem (LR /100 132
SCALE
PROFILE A-A 8 Y 8 A6
HORIZONTAL I — e
SOIL STRATA 4 0 4 am
VERTICAL e

Record of Borehole Sheets — Appendix A

Laboratory Test Results — Appendix B
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FOUNDATION RECOMMENDATIONS

PML Ref.: 10TF023ADD-W

PART B - PRELIMINARY FOUNDATION DESIGN REPORT
HWY 407 EAST EXTENSION - WESTERN SECTION

Note: The site-specific foundation recommendations are for planning purposes only. Refer to Section 6.0 of the Foundation Design
Report for the project-wide foundation recommendations, design assumptions and limitations.

General: Based on the General Arrangement drawing of Structure M-17 provided by URS in March 2010, the bridge structure
M-17 will carry Highway 407 over a Carruthers Creek tributary. The proposed bridge consists of twin single span structures with a
span of 46 m each and with approach embankments approximately 6.5 m high at both abutments. Feasible foundation options for
the proposed bridge abutments are listed below with advantages and disadvantages associated with each option.

Foundation Option

Advantages

Disadvantages

Spread footings founded on a
compacted Granular ‘A’ pad for perched
abutments

Lower costs than deep foundations
Conventional construction

e Requires construction of a Granular ‘A’ pad for
perched abutments

Steel H-Piles driven into “100-blow”
silty sand till with “perched”
pile caps within the bridge approaches

Allows for integral abutment

design

e Requires flange plate reinforcement to facilitate
driving through the very dense stratum of silty
sand till

Caissons bored to found within
*100-blow” silty sand till

Higher bearing resistances

than steel H-Piles

o Drilling must be advanced through the very dense
stratum of silty sand till

e May require temporary or permanent liner to
prevent seepage inflow and loosening of the
caisson base

A - Spread Footings: Spread footings “perched” on a compacted Granular ‘A’ pad may be considered for the bridge abutments.
All footings should be placed at a minimum depth of 1.2 m below the lowest surrounding grade for frost protection.

Founding Stratum

Geotechnical Resistance

Factored ULS

SLS

Compacted Granular ‘A’

900 kPa

350 kPa

B — Steel H-Piles: Abutments with pile caps “perched” within the approaches for the bridge abutments should be driven to found
within the “100-blow” silty sand till at or below Elevation 134 m. Piles lengths would be approximately 22 m at the west abutment

and 21 m at the east abutment.

Location Pile Geotechnical Axial Resistance
Factored ULS SLS
Abutments HP 310 x 110 1,600 kN 1,400 kN

C — Caissons: Abutments on caissons, possibly extending to the underside of the bridge deck, founded a minimum 2 m within the
“100-blow” silty sand till below Elevation 133 m. Caissons would be approximately 23 m and 22 m long at the west and east

abutment, respectively.

Location Caisson Geotechnical Axial Resistance
Diameter Factored ULS SLS

Abutments 12m 4,500 kN 3,500 kN

15m 6,500 kN 5,500 kN

Recommended Foundation Alternative: Steel H-Piles founded within the “100-blow” silty sand till.

W.O. 07 - 20015
LOCATION No: M-17 (WM-TACC-11)

e ABUTMENT TYPE
The site soils are suitable for construction of conventional, integral or semi-integral abutments.
e APPROACHES

Embankment Height: Based on the GA drawing, embankment heights up to 6.5 m along both approaches to the bridge are anticipated. It is noted that
sub-excavation of up to about 0.7 m of surficial topsoil and clayey silt containing organic material would be required.

Stability: Approach embankments up to 6.5 m in height, constructed with select subgrade materials or granular fill, with side slopes no steeper than 2
horizontal to 1 vertical (2H:1V) will have an adequate factor of safety against deep-seated instability.

Settlement: Assuming the use of conventional earth or granular embankment fill materials and based on consolidation parameters and elastic
deformation moduli of the foundation soils, the maximum predicted total settlement within the embankment foundation soils is in the order of 150 mm.
About 10 percent of the total settlement is expected to take place during and immediately after completion of construction (i.e. elastic settlement). The
remaining settlement is anticipated to occur over a period of nine to twelve months. Measures to reduce post-construction settlement can be undertaken
(such as surcharging). Detailed geotechnical analyses need to be carried out during the detail design.

e CONSTRUCTION CONSIDERATIONS

Excavation: The firm to stiff clayey soils and loose to compact sandy silt are classified as Type 3 soils according to OSHA. Temporary excavations (i.e.
open for a relatively short time period) should be stable with side slopes no steeper than 1H:1V assuming dewatering is provided.

Groundwater / Surface Water Control: It is considered that conventional sump pumping will not be sufficient and interlocking sheetpiled
cofferdams would be required to control groundwater within the foundation excavations for pile cap construction in the floodplain. Depending on
construction season, diversion of surface runoff from the excavation may need to be implemented as well. Basal heave will need to be assessed
and more elaborate dewatering measures may be required due to the artesian conditions present at the site. Refer to Section 6.7.3 for options to
control groundwater and migration of fines when driving piles at sites with possible artesian groundwater conditions.

Protection Systems: Refer to Section 6.7.2 of the Report.

Obstructions During Pile Driving: Flange plate reinforcement for steel H-Piles should be used to facilitate driving into the hard clayey silt
till and very dense silty sand till containing cobbles and boulders. Caisson drilling equipment must be capable of penetrating obstructions such as
cobbles and boulders.

e RECOMMENDATIONS FOR ADDITIONAL WORK

Further subsurface investigation should be carried out during detail design to confirm the subsoil and groundwater conditions at the locations of the bridge
abutments.

Peto MacCallum Ltd.
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PML Ref.: 10TF023ADD-W

PART A - PRELIMINARY FOUNDATION INVESTIGATION REPORT
HWY 407 EAST EXTENSION - WESTERN SECTION

Structure Description: Highway 407 Bridge over Carruthers Creek Tributary

Location No: .18 (WM-TBCC-12)

Hwy 407 Proposed Grade: 164.2 m-164.4m
Existing Ground Elevation: 157.8 m —158.4 m

W.O. 07 - 20015

Site Ranking: Medium
Station: 22+262

FOUNDATION INVESTIGATIONS
Site Description:
The site of the proposed bridge structure M-18 is located on Highway 407 over a Carruthers Creek tributary some 400 m west of the interchange
with Salem Road in the City of Pickering, Ontario. The site is surrounded by cultivated farmland and densely treed areas. The overall topography
of the terrain is sloping down towards the southeast.
LEGEND
o ) oo Borehole Information:
- Dynomic Cone Penetration Test (Cons) -
! N Borehole No Borehole Location MTM NAD 83 - MTM NAD 83 - Borehole Elevation | Borehole Depth
I SO Sor 3 (6 Corm, 478 ) Northing Easting (m) (m)
LT 5 X WLot time of Inveatigaton Aprd 2011 M18-1 West Abutment (WeStbOUnd) 4 866 960.1 340 465.4 158.4 1.7
= ] M18-2 East Abutment (eastbound) 4 866 935.7 340 492.6 157.8 16.8
Haad
_—,} i ARTESMN WATER
% =  Encountersd
% | rezoueren Subsurface Conditions:
I Topsoil: surficial topsoil was present in both boreholes. The topsoil had a thickness of 500 mm in borehole M18-1 and 300 mm in borehole M18-2
& . .
and was penetrated at Elevation 157.9 and 157.5 m respectively.
STRUCTURE AND BOREHOLE LOCATION FLAN ) ]
SCALE Sand (with organics): directly beneath the topsoil at 0.3 m depth (Elev. 157.5 m) in borehole M18-2 was sand with organic inclusions. This unit was compact
GO in relative density (SPT-‘N’ value of 10) and about 15 percent in moisture content. The sand had a thickness of 200 mm and was penetrated at a depth of 0.5 m
(Elev. 157.3 m).
Clayey Silt Till: overlain by the topsoil or sand at 0.5 m depth (Elev. 157.9 and 157.3 m) in boreholes M18-1 and M18-2 was a cohesive deposit of clayey silt
till. This deposit was stiff to hard in consistency and had a moisture content of 7 to 23 percent. The penetrometer tests performed on samples of the clayey silt till
‘M18—1 € HWY 407 ‘M18—2 indicated undrained shear strength values in a range of 62 to 163 kPa. The deposit was interlayered with a layer of sand (not penetrated upon termination of
(PROPOSED) drilling in borehole M18-1) and extended to a depth of 16.8 m depth (Elev. 141.0 m) in borehole M18-2. The results of Atterberg limits testing and grain size
distribution analyses conducted on two samples of the clayey silt till are presented in Figures M18-PC-1 and M18-GS-1 (Appendix B), respectively. It is
Hley Elev noteworthy that cobbles and boulders were encountered in the deposit at 7.0 m depth (Elev. 150.8 m) in borehole M18-2.
(m) {m) Sand: cohesionless sand was revealed below the 3.2 and 2.0 m thick upper portions of the clayey silt till at depths of 3.7 and 2.5 m (Elev. 154.7 and 155.3 m) in
“““ TOPSCil- boreholes M18-1 and M18-2 respectively. This stratum was compact to very dense (SPT-*N’ values of 17 to over 100) with a moisture content varying between 5
158 CLAYEY SILT — % _—CLAYEY SILT 158 and 20 percent. The sand was at least 4.0 m in thickness and extended to the termination of drilling at a depth of 7.7 m (Elev. 150.7 m) in boreholes M18-1.
Very Stiff to Hard Compact .- Very Stiff to Stiff Containing cobbles and boulders, the stratum was 2.4 m thick and penetrated at 4.9 m depth (Elev. 152.9 m) in borehole M18-2. The results of grain size
(TiLL) 8 SR (nLL) distribution analysis performed on a sample of the sand are presented in Figure M18-GS-2 (Appendix B).
154 2 e 154
COBBLES AND BOULDERS .
! Groundwater Conditions:
150 ; Compact to Very Dense 150
b Borehole M18-1: Groundwater was not observed during or upon completion of drilling.
148 P 148 Borehole M18-2: Water was detected at a depth of 2.4 m (Elev. 155.4 m) in the process of augering. Artesian groundwater conditions were encountered at
DIRAL ~—cLavey ST 8.2 m depth (Elev. 149.6 m), with an estimated head of 0.5 m above the ground surface.
f£l COBBLES AND BOULDERS
142 ' (I-TI?LT) 142
138 138
SCALE
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HORIZONTAL e — o]
SOIL STRATA 4 0 4 Bm
N == —__— |

Record of Borehole Sheets — Appendix A

Laboratory Test Results — Appendix B
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PML Ref.: 10TF023ADD-W

PART B - PRELIMINARY FOUNDATION DESIGN REPORT
HWY 407 EAST EXTENSION - WESTERN SECTION

FOUNDATION RECOMMENDATIONS

Note: The site-specific foundation recommendations are for planning purposes only. Refer to Section 6.0 of the Foundation Design
Report for the project-wide foundation recommendations, design assumptions and limitations.

General: Based on the General Arrangement drawing of Structure M-18 provided by URS in March 2010, the bridge structure
M-18 will carry Highway 407 and associated N-W and W-N/S ramps connecting to Salem Road over a Carruthers Creek tributary.
The proposed bridge consists of four single span structures with a span of 20 m each and with approach embankments up to 6.5 m
high at both abutments. Feasible foundation options for the proposed bridge abutments are listed below with advantages and
disadvantages associated with each option.

Foundation Option

Advantages

Disadvantages

Spread footings founded on very stiff to
hard clayey silt till or on a compacted
Granular ‘A’ pad

Lower costs than deep foundations
Conventional construction

Requires construction of a Granular ‘A’ pad for
perched abutments, if employed

Steel H-Piles driven into “100-blow”
clayey silt till or sandy soils

Allows for integral abutment
design

Requires flange plate reinforcement to facilitate
driving through the very dense sand / hard clayey
silt till with cobbles and boulders

Caissons bored to found within
“100-blow” clayey silt till or sandy soils

Higher bearing resistances
than steel H-Piles

Drilling must be advanced through the very dense
sand / hard clayey silt till with cobbles / boulders

May require temporary or permanent liner to
prevent seepage inflow and loosening of the

caisson base

A - Spread Footings: Spread footings should be founded on the very stiff to hard clayey silt till at or below Elevation 156 m.
Spread footings “perched” on a compacted Granular ‘A’ pad placed on the stiff to very stiff clayey silt till may also be considered.
All footings should be placed at a minimum depth of 1.2 m below the lowest surrounding grade for frost protection.

Geotechnical Resistance
Founding Stratum Factored ULS SLS
Very Stiff Clayey Silt Till 450 kPa 300 kPa
Hard Clayey Silt Till 600 kPa 400 kPa
Compacted Granular ‘A’ 900 kPa 350 kPa

B — Steel H-Piles: Steel HP 310 x 110 piles driven to found within the ”100-blow” clayey silt till or sandy soils at or below
Elevation 152 are feasible for support of the west and east abutments. Piles lengths would be approximately 5 m at both abutments.

Location Pile Geotechnical Axial Resistance
Factored ULS SLS
Abutments HP 310 x 110 1,600 kN 1,400 kN

C _— Caissons: Caissons should be founded a minimum 2 m within the “100-blow” clayey silt till or sandy soils at or below
Elevation 151 m. Caissons would be approximately 6 m.

Location Caisson Geotechnical Axial Resistance
Diameter Factored ULS SLS

Abutments 1.2m 4,500 kN 3,500 kN

1.5m 6,500 kN 5,500 kN

Recommended Foundation Alternative: Shallow foundations founded on the clayey silt till deposit.

W.O. 07 - 20015
LOCATION No: M-18 (WM-TBCC-12)

e ABUTMENT TYPE
The site soils are suitable for construction of conventional, integral or semi-integral abutments.
e APPROACHES

Embankment Height: Based on the GA drawing, embankment heights up to 6.5 m along both approaches to the bridge are anticipated. It is noted that
sub-excavation of up to about 0.5 m of surficial topsoil and sand containing organic inclusions would be required.

Stability: Approach embankments up to 6.5 m in height, constructed with select subgrade materials or granular fill, with side slopes no steeper than 2
horizontal to 1 vertical (2H:1V) will have an adequate factor of safety against deep-seated instability.

Settlement: Assuming the use of conventional earth or granular embankment fill materials and based on consolidation parameters and elastic
deformation moduli of the foundation soils, the maximum predicted total settlement within the embankment foundation soils is in the order of 100 mm.
About 10 percent of the total settlement is expected to take place during and immediately after completion of construction (i.e. elastic settlement). The
remaining settlement is anticipated to occur over a period of six to nine months. Measures to reduce post-construction settlement may be undertaken
(such as surcharging). Detailed geotechnical analyses need to be carried out during the detail design.

e CONSTRUCTION CONSIDERATIONS

Excavation: The stiff clayey silt till and compact sand are classified as Type 3 soils according to OSHA. Temporary excavations (i.e. open for a
relatively short time period) should be made with side slopes no steeper than 1H:1V assuming dewatering is provided where necessary.

Groundwater / Surface Water Control: It is considered that conventional sump pumping will not be sufficient and interlocking sheetpiled cofferdams
would be required to control groundwater within the foundation excavations in the floodplain. Depending on construction season, diversion of surface
runoff from the excavation may need to be implemented as well. Basal heave will need to be assessed and more elaborate dewatering measures
may be required due to the artesian conditions present at the site. Refer to Section 6.7.3 for options to control groundwater and migration of fines
when driving piles at sites with possible artesian groundwater conditions.

Protection Systems: Refer to Section 6.7.2 of the Report.

Obstructions During Pile Driving: Flange plate reinforcement for steel H-Piles should be used to facilitate driving into the hard clayey silt till
containing cobbles and boulders. Caisson drilling equipment must be capable of penetrating obstructions such as cobbles and boulders.

e RECOMMENDATIONS FOR ADDITIONAL WORK

Further subsurface investigation should be carried out during detail design to confirm the subsoil and groundwater conditions at the locations of the bridge
abutments.

Peto MacCallum Ltd.
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Structure Description:

Location No:

Lake Ridge Road / Hwy 401, N/S-E Ramp over West Lynde Creek

W-8 (WL-TALC-51D)

PML Ref.: 10TF023ADD-W

PART A - PRELIMINARY FOUNDATION INVESTIGATION REPORT
HWY 407 EAST EXTENSION - WESTERN SECTION

W.O. 07 — 20015
N/S-E Ramp Proposed Grade: 86.8 m—-88.0m Site Ranking: Medium
Existing Ground Elevation: 77.6 m-825m Station: 9+530

FOUNDATION INVESTIGATIONS

Site Description:

The site of the proposed bridge structure W-8 for the Lake Ridge Road / Highway 401 N/S-E Ramp is located just south of the realigned
Highway 401, approximately 500 m east of Lake Ridge Road and over West Lynde Creek, in the Town of Whitby, Ontario. The site
topography is generally flat, determined by the existing Highway 401.

Borehole Information:

. MTM NAD 83 - MTM NAD 83 - Borehole Elevation | Borehole Depth
Borehole No Borehole Location . .
Northing Easting (m) (m)
W8-1 West Abutment 4 858 287.7 346 821.3 77.7 11.4
W8-2 East Abutment 4 858 307.5 346 867.3 77.6 11.0
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Subsurface Conditions:

e Topsoil: 300 mm thick topsoil was present surficially in both boreholes.

e Clayey Silt: directly beneath the topsoil at 0.3 m depth (Elev. 77.3 and 77.4 m) was a cohesive deposit of clayey silt. This deposit was
1.8 m thick and penetrated at a depth of 2.1 m (Elev. 75.6 m) in borehole W8-1. The clayey silt was interlayered with silty sand in
borehole W8-2 and extended to 5.9 m depth (Elev. 71.7 m). In situ vane tests yielded an undrained shear strength of 30 to 35 kPa,
indicating a firm consistency. Penetrometer test values of 25 to 75 kPa indicated a firm to stiff consistency. The results of Atterberg
limits testing and grain size distribution analysis conducted on a sample of the deposit are presented in respective Figures W8-PC-1
and W8-GS-1 (Appendix B). The moisture content of the clayey silt varied between 24 and 90 percent.

e Silty Sand: 3.8 and 2.0 m thick layers of silty sand were revealed below or within the clayey silt at depths of 2.1 and 0.9 m (Elev. 75.6
and 76.7 m) in boreholes W8-1 and W8-2 respectively. The silty sand was very loose to loose in relative density (SPT ‘N’ values of
0 to 9) and had a moisture content of 9 to 34 percent. The silty sand was penetrated at depths of 5.9 and 2.9 m (Elev. 71.8 and 74.7 m)
in boreholes W8-1 and W8-2 respectively. The results of one grain size distribution analysis are presented in Figure W8-GS-2
(Appendix B).

e Till: underlying the silty sand or clayey silt at a depth of 5.9 m (Elev. 71.8 and 71.7 m) in boreholes W8-1 and W8-2 was sand and silt till
or sand till with silt. The cohesionless till was 1.8 m thick and loose to dense (SPT ‘N’ values of 8 and 39), its moisture content ranging
from 10 to 13 percent. The till extended to bedrock encountered at 7.7 m depth (Elev. 70.0 and 69.9 m). The results of two grain size
distribution analyses performed on sand and silt till and sand till are presented in respective Figures W8-GS-3 and W8-GS-4
(Appendix B).

e Bedrock: shale bedrock was contacted in both boreholes at a depth of 7.7 m (Elev. 70.0 and 69.9 m). Boreholes W8-1 and W8-2 were
terminated within the bedrock at respective depths of 11.4 and 11.0 m (Elev. 66.3 and 66.6 m). Recovery of rock core samples was 95 to
100 percent. RQD values ranged from 33 to 63 percent, indicating a poor to fair quality rock.

Groundwater Conditions:

e Borehole W8-1: Water was detected at 2.1 m depth (Elev. 75.6 m) in the process of augering. No groundwater was present upon
completion of drilling.

e Borehole W8-2: Water was detected at a depth of 1.2 m (Elev. 76.4 m) in the process of augering. Groundwater was at 1.0 m depth
(Elev. 76.6 m) in piezometer on February 11, 2011 and a depth of 0.9 m (Elev. 76.7 m) on April 1, 2011.

Record of Borehole Sheets — Appendix A

Laboratory Test Results — Appendix B

Peto MacCallum Ltd.
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PML Ref.: 10TF023ADD-W

PART B - PRELIMINARY FOUNDATION DESIGN REPORT
HWY 407 EAST EXTENSION - WESTERN SECTION

FOUNDATION RECOMMENDATIONS

Note: The site-specific foundation recommendations are for planning purposes only. Refer to Section 6.0 of the Foundation
Design Report for the project-wide foundation recommendations, design assumptions and limitations.

General: Based on the General Arrangement drawing of Structure W-8 provided by URS in March 2010, the bridge structure
will carry the Lake Ridge Road / Realigned Hwy 401 N/S-E Ramp over West Lynde Creek. The proposed N/S-E Ramp bridge
is a three (3) span structure with a total length of 60 m and with approach embankments up to about 6 m high. Feasible
foundation options for the proposed bridge abutments are listed below with advantages and disadvantages associated with each
option. Shallow foundations are not considered to be a practical option given the weak near surface subsoils at the site.

Foundation Option
Steel H-Piles driven to found on shale
bedrock for abutments with “perched”
/ closed-end type pile caps.
Caissons bored to found within shale
bedrock.

Advantages

o Allows for integral
abutment design

Disadvantages
¢ Requires flange plate reinforcement to
facilitate driving through possible presence
of cobbles within the till deposit
o Drilling must be advanced through
possible presence of cobbles
e May require temporary or permanent liner

e Larger caissons have
higher bearing resistances
than steel H-Piles

A - Steel H-Piles: Steel HP 310 x 110 piles driven to refusal into the shale bedrock at or below Elev. 69.9 to 70.0 m are
feasible for support of abutments with “perched” pile caps and piers. Pile lengths would be about 8 to 9 m. The structural
design of the abutment and pier piles should be based on the full downdrag load acting on the piles as provided below, unless
preloading and surcharging are undertaken to minimize post-construction settlements under the new embankment loading, in
which case downdrag loads can be eliminated.

Geotechnical Axial Resistance Downdrag Load

Pile Factored ULS SLS (Unfactored) abutments only
; HP,310 x 110 (abutmen'ts, 2,000 kN Does not govern 250 kN
perched’ / closed-end type pile caps)

B - Caissons: Abutments and piers on caissons founded within shale bedrock at or below Elev. 67.9 to 68.0 m. Caissons
should be socketed a minimum of 2 m into the shale bedrock. Caissons would be about 10 to 11 m long. Full downdrag loads
as provided below should be accounted for unless long-term settlement mitigation measures as discussed above for pile
foundations are undertaken.

Caisson Geotechnical Axial Resistance Downdrag Load
Diameter Factored ULS SLS (Unfactored) abutments only
1.2m 6,500 kN Does not govern 550 kN
15m 9,500 kN Does not govern 700 kN

Recommended Foundation Alternative: Steel H-Piles.

W.O. 07 - 20015

LOCATION No: W-8 (WL-TALC-51D)

e ABUTMENT TYPE

The site soils are suitable for construction of conventional, integral or semi-integral abutments.
e APPROACHES

Embankment Height: Based on the GA drawings, embankment heights up to 6 m are anticipated. Based on the subsoil conditions encountered
at the site, it is recommended that approach embankment fills be constructed with a maximum height of 6 m, provided that preloading with
surcharge and construction staging be carried out prior to construction (refer to Settlement section below). It is further noted that
sub-excavation of up to about 1.4 m of very wet soils (topsoil, clayey silt) would be required.

Stability: Approach embankments up to 6 m high, constructed with select subgrade materials or granular fill, with side slopes no steeper than
2 horizontal to 1 vertical (2H: 1V), will be safe against deep seated failure provided that the embankments are constructed in stages as discussed
above.

Settlement: Assuming the use of conventional earth or granular embankment fill materials and based on consolidation parameters and elastic
deformation moduli of the foundation soils (estimated based on the results of oedometer testing on samples from adjacent boreholes with similar
soil characteristics and correlations with the undrained shear strength, Atterberg limits, and SPT ‘N’ values), the maximum predicted total
settlement within the embankment foundation soils (based on a 6 m high embankment constructed of conventional granular fill) is in the order
of 200 mm. Less than 5 percent of the total settlement is expected to take place during and immediately after completion of construction (i.e.
elastic settlement); the majority (about 95 percent) of the remaining consolidation settlement is anticipated to occur over a period of three to six
months. Measures to reduce post-construction settlement to acceptable values may include preloading with a surcharge and construction staging,
use of lightweight fills or a combination of both lightweight fill and conventional earth fills. Detailed geotechnical analyses need to be carried out
during the detail design to assess the construction requirements of the new embankment fills, including appropriate settlement monitoring
instrumentation, and use of lightweight fill materials.

e CONSTRUCTION CONSIDERATIONS

Excavation: The firm to stiff clayey silt and loose silty sand are classified as Type 3 soils and very loose silty sand as Type 4 soil, according to
OHSA. Temporary excavations (i.e. open for a relatively short time period) should be stable with side slopes no steeper than 1H:1V for Type 3
soils, assuming dewatering is provided, and no steeper than 3H:1V for Type 4 soils and sands / silts below the groundwater level.

Groundwater/Surface Water Control: It is considered that conventional sump pumping will not be sufficient to control groundwater within
excavations for pile / caisson cap construction and more elaborate dewatering measures such as pile sheeted excavations will be required.

Protection Systems: Refer to Section 6.7.2 of the Report.

Obstructions During Pile Driving: Flange plate reinforcement for steel H-Piles should be used. No major obstructions (e.g. boulders) are
anticipated at the site based on the borehole data at this site, although cobbles should be expected to be present within the till soils.

e RECOMMENDATIONS FOR ADDITIONAL WORK

Further subsurface investigation should be carried out during detail design to confirm the subsoil conditions at the location of the bridge
foundation elements.

Peto MacCallum Ltd.
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Structure Description:
Location No:

PART A - PRELIMINARY FOUNDATION INVESTIGATION REPORT
HWY 407 EAST EXTENSION - WESTERN SECTION

Culvert at the CP Rail over a Lynde Creek Tributary

W-18

LEGEND

Blows/0-3m (S Pen Test, 475 J/blow)
Bicwa/D3m (80" Cona, 475 J/blow)

WL at tima of Investigation Dec. 2010
and Mar. 2011

FOUNDATION INVESTIGATIONS

Site Description:

The site of the proposed culvert W-18 at the CP Rail over a Lynde Creek tributary is located some 130 m east of the proposed West Durham
Link and 350 m west of the realigned Coronation Road in the City of Whitby, Ontario. There is a culvert under existing CP Rail at the
proposed culvert location. The site is surrounded by densely treed areas. The overall topography of the terrain is sloping down towards the

south.

Borehole Information:

PML Ref.: 10TF023ADD-W

W.O. 07 — 20015
CP Rail Proposed Grade: 105.3 m Site Ranking: Medium
Existing Ground Elevation: 99.2m-100.2m Station: 10+133

. MTM NAD 83 - MTM NAD 83 - Borehole Elevation | Borehole Depth
Borehole No Borehole Location - .
Northing Easting (m) (m)
W18-1 South End (Outlet) 4861 697.3 345 757.3 100.2 7.8
W18-2 North End (Inlet) 4861 724.9 345 779.6 99.2 9.3

Subsurface Conditions:

{m)
100

96

92

a8

Elev.

Elev.
SANDY SILT (m)
TOPSOIL= SILTY CLAY Loose
Stiff to Very Stiff TOPSOIL— {ALLUVIUM) 100
7 ML
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WITH SAND % 96
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(L) SANDY 99
COBBLES AND BOULDERS
ar
(TILL)
88
SCALE
- 4 0 4 8m
PROFILE A—A HORIZONTAL e e
SOIL STRATA ‘ o 4 8m
VERTICAL et ey

Topsoil: surficial topsoil was present in both boreholes. The topsoil had a thickness of 600 mm in borehole W18-1, 400 mm in
borehole W18-2 and was penetrated at respective Elevations 99.6 and 98.8 m.

Alluvium: directly beneath the topsoil at a depth of 0.4 m (Elev. 98.8 m) in borehole W18-2 was sandy silt alluvium. This unit was
loose in relative density (SPT-‘N’ values of 4 and 9) and had a moisture content of 37 to 50 percent. The sandy silt alluvium was 1.7 m
in thickness and penetrated at 2.1 m depth (Elev. 97.1 m).

Sandy Silt: overlain by the alluvium at a depth of 2.1 m (Elev. 97.1 m) in borehole W18-2 was cohesionless sandy silt. This stratum
was loose to compact in relative density (SPT-‘N’ values of 8 to 28) and 15 to 20 percent in moisture content. The sandy silt was 3.4 m
thick and penetrated at 5.5 m depth (Elev. 93.7 m). The results of grain size distribution analysis performed on a sample of the stratum
are presented in Figure W18-GS-1 (Appendix B).

Silty Clay: a cohesive deposit of silty clay was identified below the topsoil at a depth of 0.6 m (Elev. 99.6 m) in borehole W18-1.
This deposit was firm to soft in consistency and had a moisture content of 28 to 32 percent. In situ vane testing yielded an undrained
shear strength of 20 and 32 kPa. Penetrometer tests indicated values of 25 and 50 kPa. The silty clay was 1.7 m in thickness and
penetrated at 2.3 m depth (Elev. 97.9 m).

Till: underlying the silty clay in borehole W18-1 or the sandy silt in borehole W18-2 at respective depths of 2.3 and 5.5 m (Elev. 97.9
and 93.7 m) was a cohesive deposit of silty clay till and/or clayey silt till. A 700 mm thick layer of dense silty sand was encountered
within the till deposit at a depth of 3.0 m (Elev. 97.2 m) in borehole W18-1. The till was stiff to hard in consistency and extended to
the termination depths of 7.8 and 9.3 m (Elev. 92.4 and 89.9 m) in boreholes W18-1 and W18-2 respectively. The results of grain size
distribution analysis conducted on a sample of the clayey silt till are presented in Figure W18-GS-2 (Appendix B).

Groundwater Conditions:

Borehole W18-1: Groundwater was at depths of 3.1 and 1.5 m (Elev. 97.1 and 98.7 m) during and upon completion of drilling,
respectively. The water level measured in piezometer on March 11 and April 1, 2011 was at respective depths of 2.0 and 1.7 m
(Elev. 98.2 and 98.5 m).

Borehole W18-2: Groundwater was at depths of 1.5 and 1.2 m (Elev. 97.7 and 98.0 m) during and upon completion of drilling,
respectively.

Record of Borehole Sheets — Appendix A

Laboratory Test Results — Appendix B
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PML Ref.: 10TF023ADD-W

PART B - PRELIMINARY FOUNDATION DESIGN REPORT
HWY 407 EAST EXTENSION -WESTERN SECTION

FOUNDATION RECOMMENDATIONS

Note: The site-specific foundation recommendations are for planning purposes only. Refer to Section 6.0 of the Foundation
Design Report for the project-wide foundation recommendations, design assumptions and limitations.

General: Based on the General Arrangement drawing of Culvert W-18 provided by URS in March 2010, the culvert will carry
the CP Rail over a Lynde Creek tributary. The proposed open footing arch culvert will be 10.6 m in width and 31.6 m in length.
The invert levels of the culvert are specified to be at Elevation 98.7 m at the north end (inlet) and Elevation 98.3 m at the south
end (outlet). Based on the existing subsurface information, the feasible foundation options for the proposed arch culvert
foundations are listed below with advantages and disadvantages associated with each option.

Foundation Option Advantages Disadvantages
Spread footings founded on compact to e Lower costs than deep e Requires excavation of up to 3 m of
dense sandy/silty soils foundations surficial material to construct footings
¢ Conventional construction o Dewatering required for footing
construction
o Variability of surficial soils in floodplain
e Scour protection required for footings
Steel H-Piles driven into “100-blow” till e Higher bearing resistance e Requires flange plate reinforcement to
deposit than for footings facilitate driving into very dense sand
¢ Not affected by surficial containing cobbles and boulders
soil variability e Sub-excavation required for pile cap
construction
e Dewatering required for pile cap
construction
Caissons bored to found within e Higher bearing resistance e May require temporary or permanent liner
“100-blow” till deposit than for footings ¢ Drilling equipment must be capable of
o Not affected by surficial drilling through hard clayey silt till with
soil variability cobbles and boulders
e Sub-excavation required for caisson cap
construction
e Dewatering required for caisson cap
construction

A — Spread Footings: Spread footings founded on the compact to dense sandy silt at or below Elevation 96 m at the north end
(inlet) and on the dense silty sand at or below Elevation 97 m at the south end (outlet). All footings should be placed at a
minimum depth of 1.2 m below the lowest surrounding grade for frost protection.

Founding Stratum Geotechnical Resistance
Factored ULS SLS
Compact Sandy Silt (Inlet) 450 kPa 300 kPa
Dense Silty Sand (Outlet) 750 kPa 500 kPa

B — Steel H-Piles: Steel HP 310 x 110 piles driven into the “100-blow” till deposit at or below Elevation 90.5 m at the north
end (inlet) and Elevation 94.5 m at the south end (outlet) are feasible for support of the foundation loads. Pile lengths would be
approximately 7.0 and 3.0 m at the north and south ends, respectively.

pil Geotechnical Axial Resistance Downdrag Load
e Factored ULS SLS (Unfactored)
HP 310 x 110 1,600 kN 1,400 kN 100 kN

C — Caissons: Caissons drilled to found within the “100-blow” till deposit at or below Elevation 89.5 m at the north end (inlet)
and Elevation 94.0 m at the south end (outlet). Caissons should be socketed a minimum 2 m into the “100-blow” material.
Caissons would be about 8.0 m at the north end and 3.5 m at the south.

Caisson Geotechnical Axial Resistance Downdrag Load

Diameter Factored ULS SLS (Unfactored)
1.2m 4,500 kN 3,500 kN 200 kN
1.5m 6,500 kN 5,500 kN 250 kN

Recommended Foundation Alternative: Spread footings founded on compact to dense sandy/silty soils.

W.O. 07 - 20015

LOCATION No: W-18

e APPROACHES

Height: Based on the GA drawing, an embankment height of 5 to 6 m is anticipated. It is noted that sub-excavation of up to 2.3 m of surficial
topsoil, loose sandy silt alluvium and soft silty clay would be required.

Stability: An embankment up to 6 m in height, constructed with select subgrade materials or granular fill, with side slopes no steeper than 2
horizontal to 1 vertical (2H:1V) will have an adequate factor of safety against deep-seated instability.

Settlement: Assuming the use of conventional earth or granular embankment fill materials and based on consolidation parameters and elastic
deformation moduli of the foundation soils, the total settlement within the embankment foundation soils is assessed to be 100 to 150 mm.
About 10 percent of the total settlement is expected to take place during and immediately after completion of construction (i.e. elastic
settlement). The remaining settlement is anticipated to occur over a period of six to nine months. Measures to reduce post-construction
settlement may need to be undertaken. Detailed geotechnical analyses should be carried out during the detail design.

e CONSTRUCTION CONSIDERATIONS

Excavation: The silty clay and sandy silt are classified as Type 3 soils and the sandy silt alluvium as a Type 4 soil, according to OHSA. Temporary
excavations (i.e. open for a relatively short time period) should be made with side slopes no steeper than 1H:1V in Type 3 soils and at 3H:1V in
Type 4 soils. For saturated granular soils below the groundwater table in the floodplain area, temporary shoring may be required.

Groundwater/Surface Water Control: The groundwater is above the proposed footing level. Prior to excavations in the floodplain,
groundwater control systems such as interlocking sheetpiled cofferdams would be required. Depending on construction season, diversion
of surface water from the excavation and pumping from filtered sumps should be implemented as well.

Protection Systems: Refer to Section 6.7.2 of the Report.

Obstructions During Pile Driving: Flange plate reinforcement for steel H-Piles if employed should be used to facilitate driving into the hard
clayey silt till containing cobbles and boulders. Caisson drilling equipment must be capable of penetrating obstructions such as cobbles / boulders.

e RECOMMENDATIONS FOR ADDITIONAL WORK

Further subsurface investigation should be carried out during detail design to confirm the subsoil conditions at the location of the arch culvert
foundations.

Peto MacCallum Ltd.
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July 2011 PML Ref.: 10TF023ADD-W
PRELIMINARY FOUNDATION INVESTIGATION REPORT —DEEP CUTS
HWY 407 EAST EXTENSION —WESTERN SECTION
W.O. 07 — 20015
: Proposed Maximum :
Deep Cut Station Hwy 407/WDL | Cut Depth Reference Infor mation/ General Subsurface Conditions Preliminary Recommendations
No. (From—-To) Borehole Nos.
Grade (m) (m)
DC-W1 18+917 to 19+272 168to 174 18.0 DCW1-1, Stratigraphy: Surficial topsoil and loose silty sand with rootlets overlying at | Design Slope Inclination: Drained cut slopes up to 18 m deep may be constructed
(Highway 407) DCW1-2, 1.4 m depth (Elev. 176.5 and 188.3 m) compact to very dense sand till with | at aninclination no steeper than 2H:1V and with a minimum 2 m wide mid-height
Hydrogeology Report | coppbles underlain in boreholes DCW1-1 and DCW1-2 at respective depths of 6.9 | bench for slopes from 8 to 16 m deep, and two 2 m wide benches equally spaced
and 5.6 m (Elev. 171.0 and 184.1 m) by very dense sand penetrated at 9.8 m | on slopes exceeding 16 m in depth.
depth (Elev. 168.1 and 179.9 m) and overlying very dense sandy silt to silty sand | prainage: Groundwater seepage should be anticipated in the granular soils along
of 13.8 and 26.2 m (Elev. 164.1 and 163.5 m). conditions and groundwater conditions, dewatering measures such as gravity
Groundwater: Estimated to range from near the ground surface to approximately | drained ‘pilot trenches are likely to be required prior to subexcavation to control
5 m below the ground surface. groundwater and improve stability. Permanent groundwater control measures such
Borehole DCW1-1 — depths of 0.8 and 0.9 m (Elev. 177.1 and 177.0 m) in | &S subdrains outletting to drainage ditches or a storm water collection system will
piezometer on May 16 and 24, 2011, respectively. be required..
Surficial Instability: Gravel sheeting or aternative methods may be required to
control surficial erosion and instability at areas of localized seepage.
Recommendations for Further Investigation: Subsurface investigation should
be carried out to confirm the subsoil conditions and groundwater levels at the
location of the cut section.
DC-W11 12+400 to 12+890 96.0t0 98.4 7.0 DCWwW11-1, Stratigraphy: Surficia topsoil (up to 400 mm thick) and 0.9 to 2.7 mthick looseto | Design Slope Inclination: Cut slopes up to 7.0 m deep may be constructed at an
(West Durham DCW11-2, compact sand / sandy silt (interlayered with clayey it in borehole WL19A-1A) | inclination no steeper than 2H:1V.
Link) W19-1 overlying 2 1.0 to 4.2 m thick layer of soft to very stiff clayey silt / silty clay | prajnage: Permanent groundwater control measures will be required due to
WL19A-1A typically underlain by compact to very dense sand and silt till / silty sand till | seepage from the sandy layers along the cut slopes. A passive gravity drain system
= and/or iff to hard clayey silt till with shale fragments, cobbles and boulders. | couid be considered to convey groundwater into ditches/a storm water collection
WL19A-2A, Thin layers (0.6 to 0.7 m thick) of sand / sand and gravel were encountered withinthe | gygtem,
WL 19-2A till at depths of 3.5 and 6.1 m (Elev. 102.3 and 98.7 m) in boreholes WL 19-2A and Surficial Instability: . . ,
: ’ : . : y: Gravel sheeting or alternative methods may be required to
WL19-3A WLI19-3A 1 Ively. The till deposits extended to weathered shale bedrock control surficial erosion and instability at areas of localized seepage.

contacted at 13.6 m depth (Elev. 89.8 m) in borehole W19-1 and inferred at a depth of
95 m (Elev. 96.3 m) in boreholeWL19-2A. The remaining boreholes were
terminated within thetill deposits at depths of 7.0to 8.5 m (Elev. 94.0t0 96.4 m).
Groundwater: Borehole DCW11-1 — depths of 2.3 and 2.2 m below ground
surface (Elev. 100.4 and 100.5 m) in piezometer on March 11, 2011 and April 1,
2011, respectively.

Borehole DCW11-2 — depths of 1.5 and 6.1 m (Elev. 101.5 and 96.9 m) during
and upon completion of drilling, respectively.

Borehole WL19-2A — depth of 2.5 m below ground surface (Elev. 103.3 m) in
piezometer on March 23, 2009.

Recommendations for Further Investigation: Further subsurface investigation
should be carried out to confirm the subsoil conditions and groundwater levels at
the location of the cut section.

Note: Deep Cut Sections have been identified based on the profile drawings provided by URS on November 6, 2008. It is noted that profiles were provided for the Highway 407 Mainline and West Durham Link (WDL) for the Western Section except for the sections
along the WDL north of Highway 7 (i.e. WDL/Hwy 407 ramps) and south of Dundas Street. Deep Cut Sections may be present along the WDL, north of Highway 7 and south of Dundas Street, respectively, and these areas should be identified and assessed
during detail design.

Peto MacCallum Ltd.
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PRELIMINARY FOUNDATION INVESTIGATION REPORT —HIGH FILLS

HWY 407 EAST EXTENSION —WESTERN SECTION

PML Ref: 10TF023ADD-W

W.O. 07 — 20015
. : . Proposed Maximum :
High Fill Station Hwy 407/WDL Fill Height Reference | nfor mation/ General Subsurface Conditions Preliminary Recommendations
No. (From—-To) Borehole Nos.
Grade (m) (m)
HF-W6 21+842 to 21+967 162 to 163 6.0 HFW6-1, Stratigraphy: Surficial topsoil and/or firm clayey silt overlying firm to hard | Design Slope Inclination: Fill embankments up to 6.0 m high may be constructed
(Highway 407) M17-1, clayey silt till interlayered with loose to compact sandy silt and underlain at | with slopes no steeper than 2H:1V.
M17-2, depths of 12.4 to 13.5 m (Elev. 142.3 to 143.9 m) by dense to very dense silty | Stability: No stability issues are anticipated along this fill section.
Hydrogeology Report | Sand till containing cobbles and boulders and extending to the borehole | settlement: Settlements in the order of 200 mm are anticipated due to

termination depths of 24.5 and 24.6 m (Elev. 131.3 and 131.7 m). consolidation of the clayey foundation soils under a maximum 6 m high granular
Groundwater: Estimated to be at or near ground surface. embankment. The settlements are expected to occur over a period of about
Borehole HFW6-1 — depths of 2.4 and 3.0 m (Elev. 1555 and 154.9 m) | 12months. The settlements are assessed to be virtually complete if the
during and upon completion of drilling, respectively. embankment is prel oaded with a2 m surcharge for 6 months. The surficia topsoil
Borehole M17-1 — depth of 0.6 m (Elev. 155.2 m) during drilling; artesian | 1Sto be removed prior to embankment construction.
conditions encountered at 9.1 m depth (Elev. 146.7 m) on May 3, 2011. Recommendations for Further Investigation: Additional subsurface
Borehole M17-2 — depth of 2.4 m (Elev. 153.9 m) during drilling; artesian | investigation with laboratory testing should be carried out to confirm the subsoil
conditions encountered at 12.2 m depth (Elev. 144.1 m) on April 27, 2011. and groundwater conditions along the fill section.

HF-W7 22+217 to 22+427 164 to 167 6.0 HFW7-1, Stratigraphy: Surficial topsoil (and sand with organic inclusions in one | Design Slope Inclination: Fill embankments up to 6.0 m high may be constructed

(Highway 407) M18-1, borehole) overlying stiff to hard clayey silt till interlayered with compact to | with slopes no steeper than 2H:1V.
ghway M18-2, very dense silt / sand at depths of 2.5 to 3.7 m (Elev. 154.7 to 158.2 m) and | Stability: No stability issues are anticipated along this fill section.
Hydrogeology Report containing cobbles and boulders. The boreholes were terminated within the Settlement: Settlements in the order of 150 mm are anticipated due to

silt / sand layers at depths of 6.6 and 7.7 m (Elev. 154.2 and 150.7 m) or in the
clayey silt till deposit at 16.8 m depth (Elev. 141.0 m).

Groundwater: Estimated to be at or near ground surface.

Borehole HFW7-1 — depths of 2.6 and 2.1 m (Elev. 158.2 and 158.7 m)
during and upon completion of drilling, respectively.

Borehole M18-2 — depth of 2.4 m (Elev. 155.4 m) during drilling; artesian
conditions encountered at 8.2 m depth (Elev. 149.6 m) on April 19, 2011.

consolidation of the clayey foundation soils under a maximum 6 m high granular
embankment. The settlements are expected to occur over a period of 9 to
12 months. The settlements are assessed to be complete if the embankment is
preloaded with a 2 m surcharge for 6 months. The surficial topsoil and sand with
organic inclusions are to be removed prior to embankment construction.

Recommendations for Further Investigation: Additional subsurface
investigation with laboratory testing should be carried out to confirm the subsoil
and groundwater conditions along the fill section.

Note: High Fill Sections have been identified based on the profile drawings provided by URS on November 6, 2008. It is noted that profiles were provided for the Highway 407 Mainline and West Durham Link (WDL) for the Western Section except for the sections
along the WDL north of Highway 7 (i.e. WDL/Hwy 407 ramps) and south of Dundas Street. High Fill Sections may be present along the WDL, north of Highway 7 and south of Dundas Street, respectively, and these areas should be identified and assessed
during detail design.

Peto MacCallum Ltd.
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FIGURE 1: ABUTMENT ON COMPACTED FILL SHOWING GRANULAR A CORE
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CO—ORDINATES
No. ELEVATION
NORTHING EASTING
M20—1 177.9 4867264.6 341387.1
M20-2 176.0 4867236.9 341399.5
M22—1 186.2 4867563.5 342299.7
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NOTES

This drawing is for subsurface information only. The proposed structure
details/works are shown for illustration purposes only and may not be
consistent with the final design configuration as shown elsewhere in the
Contracts Documents.

The complete foundation investigation and design report for this project
and other reloted documents may be examined at the Materials
Engineering and Research Office, Downsview. Information contained in this
report and related documents is specifically excluded in accordance with
Section GC 2.01 of OPS General Conditions.

13%70

MINISTRY OF TRANSPORTATION, ONTARIO

| W19-1
WL19A-1A

&
7 i

7

REFERENCE

Base plan and profiles provided in digital format by MTO, drawing file
nos. "407E Western Section PRELIMINARY DESIGN_ULTIMATE.dwg”, received
5 S October 23, 2010.

1 |07/05/11| GD |BOREHOLE LOCATIONS UPDATED

FILENAME:  Z:\10TFO23\Hwy 407E Drawings\10TFO23W—FINAL\10TF023 West JULY 13 2011 DWG By AL\10TFO23W—008 JULY 13 2011.dwg

;’ PLAN NO. DATE BY REVISION

g2 SCALE Geocres No. 30M15—112

E 120 0 120 240 m HWY. 407E [PROJECT NO. 10TF023 DIST. Central
% SUBM’D. NA CHKD.  GD DATE: Feb. 23, 2011 |[SITE:

g DRAWN: AL CHKD. __CN APPD. BRG owe. 8




METRIC

DIMENSIONS ARE IN METRES AND/OR
MILLIMETRES UNLESS OTHERWISE SHOWN.

STATIONS IN KILOMETRES + METRES. W.O. No. 07_2001 5

HIGHWAY 407 EAST EXTENSION SHEET
WESTERN SECTION
BOREHOLE LOCATION — WDL
South of Rossland Rd to Highway 401

i Peto MacCallum Lt

N
285920, o

MINISTRY OF TRANSPORTATION, ONTARIO

PICKERING £

SCALE APPROX.
0 1,600 3,200 4800 m
— - —

LEGEND
‘ Borehole — Current Investigation
{} Borehole — MTO Geocres
CO—ORDINATES
No. ELEVATION
NORTHING EASTING
W1-1 83.9 4858146.2 346069.5
W4-1 79.3 4858460.6 346719.1
W4-2 79.3 4858460.7 346739.0
W4-3 79.2 4858459.3 346789.4
W4—4 79.1 4858458.5 346809.4
W5-1 79.1 4858417.8 346748.5
W5-2 79.3 4858426.0 346760.6
W5-3 79.4 4858490.0 346834.0
W5—-4 79.9 4858499.6 346843.7
W6—1 78.7 4858369.8 346797.6
W7-1 78.7 4858306.7 346803.5
W7-2 78.8 4858316.6 346829.3
W7-3 82.3 4858633.8 347098.3
W7-4 82.8 4858653.5 347102.0
W8—1 77.7 4858287.7 346821.3
N ggl ® R w8-2 77.6 4858307.5 346867.3
£ W13-1 83.9 4859229.4 346662.5
é W13-2 82.0 4859190.1 346677.2
NOTES
8 This drawing is for subsurface information only. The proposed structure
1 details/works are shown for illustration purposes only and may not be
S consistent with the final design configuration as shown elsewhere in the
E Contracts Documents.
f The complete foundation investigation and design report for this project
H and other related documents may be examined at the Materials
5 Engineering and Research Office, Downsview. Information contained in this
N N report and related documents is specifically excluded in accordance with
z 4855500 Section GC 2.01 of OPS General Conditions.
2
7 REFERENCE
i Base plan and profiles provided in digital format by MTO, drawing file
3 nos. "407E Western Section PRELIMINARY DESIGN_ULTIMATE.dwg", received
£ IS October 23, 2010.
% I
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£;> Ontario

B} Ontario

Foundation Design

G.W.P._07-20015

Coords:

RECORD OF BOREHOLE No M6-2 1 of

4 864 477.2 N; 336 696.0 E

METRIC

ORIGINATED BY 2.1

DIST Central HWY 407E TYPE Continuous Flight Solid Stem Augers COMPILED BY N.S.B.
DATUM Geodetic February CHECKED BY G.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w [BENAMIC CONE FE
ﬁ w | PLASTIC NATURAL 10 i REMARKS
5 @ S5 |®| 20 4 60 80 100 |UMT umr) = o %
& w -] ZE |z : T TR . e w | 5Z | GRANSIZE
ELEV DESCRIPTION elele| 2 B 5 |55 SIRENGTL UG, —o——— DISTRIBUTION
DEPTH N > 3 & | < | O UNCONFINED  + FIELD VANE Y (%)
ElZ z €©° | L |e QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
192.6| Ground Surface = 0 40 60 8 100 20 60 kNim' |GR SA SI CL
0.0] ropsoil =
o~ 55 11
192.0 e
0.6] silty sand, trace gravel
Dense to Brown Moist 58 50 o
very dense
S8 81 o
190.4
2.2 Sand, trace to with gravel *
55 [100/28cm [+]
Very dense Brown Damp
| S — — 55 |100/18cm [+]
X
cobbles b
-G
:)‘ + 55 |100/25¢cm
O Y 55 |100/28cm o
O
'; 55 [100/15cm -]

Foﬂﬂﬂlﬂﬂlﬂ.l!n
RECORD OF BOREHOLE No Mé6-1 1
G.W.P__07-20015 LOCATION Coords: 4 864 539.0 N; 336 656.1 E ORIGINATED BY 2.1
DIST _Central HWY 407E BOREHOLE TYPE cContinuous Flight Solid Stem Augers N.S.B.
DATUM Gecdetic December 02, 2010 G.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W |RESISTANCE PLOT_:‘-?_‘_ P REMARKS
o é fl'iﬁ'”c MOISTURE - A
5 W §% 20 40 B0 80 100 ONTE =
=N . E |z W, = GRAIN SIZE
ELEV ala|g| 2 2 5 | 2 [SHEAR STRENGTH kPa 44 c, DISTRIBUTION
DEPTH DESCRIPTION E 2| r g 3 3 | £ |0 UNCONFINED  + FIELDVANE %)
G z g o @ ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
191.3| Ground Surface w 20 40 60 80 100 GR SA Sl CL
0.0 Topsoil ~
191.0 >~ 1 |ss 5 191
U.3] silty sand B B
some clay, trace gravel .
organics "
Loose Brown Moist 2|58 5
to wet
3|ss 7 o 2 47 38 13
189,1| sand seams
2.2] zand and silt, trace clay
Loose to Brown Moist Ll B 20
compact to wet
5|s8s 9
-
6 | S5 23 =]
silt seams
Very dense Grey 7158 70 0 43 48 9
8 |ss 83
9 | S5 |100/13cm
182.8
8.3] silt
some clay, trace sand
Very dense Grey Moist
10| 55 |100/15cm 0 9 72 19
({TILL)
180.2 11 ss [101/25¢em
11.1} End of borehole
Samples 9, 10 & 11:
Sampler bouncing
- Borehole dry

-
L =

End of borehcle

Sampler bouncing

* Borehole dry

Samples 4, 5, 6, 7 and 8:

ON MTO_VERS3 NEW LOGD 10TF023. M.GPJ ON_MOT GD

0770712011 10:10.45
+%M.><5;

Numbers refer to

20
1 5.(#. 5 (%) STRAIN AT FAILURE
10

ONMTO_VER3 NEW LOGO 10TF023. M.GPJ ON_MOT.GDT 07/07/2011 10:10:48 ¢M

20

1 5_4)_ 5 (%)STRAIN AT FAILURE

10



g’ Ontario

5:7 Ontario

Foundation Design

RECORD OF BOREHOLE No M10-1 1

of

1 METRIC

Foundation Design
RECORD OF BOREHOLE No M9-1 of 1 METRIC
G.W.P__07-20015 LOCATION Coords: 4 864 736.0 N; 337 366.1 E ORIGINATED BY _2.1
DIST Central HWY 407E BOREHOLE TYPE cContinuous Flight Solid Stem Augers COMPILED BY N.5.B.
DATUM Geocdetic DATE February 28, 2011 CHECKED BY G.D.
SOIL PROFILE SAMPLES | o | u [RESRTANGE PLOT o TON
0 g § pLasTic NATURAL - jqup| | &= | REMARKS
5 w < F 20 40 80 80 100 LMIT  conTENT — UMIT E 4] &
ols L =E |z e —— . We w w | 3 | cransize
ELEV & p|Y ] 2 5 | @ |SHEAR STRENGTH kPa
BERPTH DESCRIFTION == a =z = = —_— DISTRIBUTION
DEPTH g5 r = 8§ g O UNCONFINED + FIELD VANE Y (%)
ez z g U |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
170.5| Ground Surface = 20 40 60 80 100 20 40 60 kNim" |GR SA SI CL
0.0 Topsoil N
17%123 Clayey silt e N # P
samg gand. trace gravel 4
169.7 eien Y
0.8 [\Stif LoWn fois
9
Sand, with gravel ool 258 : °
Dense to Brown Wet *
very dense .... ivi 169
.o 3 ]38 74 o
. .
_— s
i1 1 . .
some silt, trace clay . ul 168 7
trace gravel 3 4 |58 31 = B 74 14 4
.
* %5 |ss 41
e 167
with gravel, trace silt
r_‘obblgs oo @
166
60 ] 26 64 8 2
165
52 <]
164
163
69 o
161.9 162
5.6 Sand, with silt
with gravel, trace clay
Very dense Grey Wet
104 o 22 43 28 7
(TILL) 161
160
100/25cm
159
158.1 100/10cm o
12.4] End of borehole
Samples 11 and 12: Sampler
bouncing
* 2011 02 28
hvi Water level observed
= during drilling
Y vater level measured
after drilling
ON MTO_VER3 NEWLOGO 10TFO23 MGPJ ON_MOT.GOT 0710772011 10:1049 AM 20
- - 5. Numbers refer to
+, Sonalty 15_4)_5 (%) STRAIN AT FAILURE
10

G.W.P__07-20015 LOCATION Coords: 4 864 B16.7 N; 337 429.7 E ORIGINATED BY 2.1
DIST Central HWY 407E BOREHOLE TYPE Continuous Flight Solid Stem Augers COMPILED BY __ n.s5.B.
DATUM Geodetic DATE February 28, 2011 CHECKED BY G.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES * W |RESISTAMCE PLOT HATURAL i REMARKS
[=N"] PLASTIC meipe bQUIDl
= - =z 20 40 60 80 100 [UMIT T Tl = @ &
|8 5 cE|z T T w, w w | 3E | cramsize
A 3 2 5 | © [SHEAR STRENGTH kPa ) o g =
ELEV. DESCRIPTION == 13 = - = DISTRIBUTION
DEPTH =(35|F s g§ < | O UNCONFINED  + FIELD VANE Y %)
ez z g L | ® QUICK TRIAXIAL X LABVANE | WATER CONTENT (%)
166.2| Ground Surface = 20 40 60 80 100 20 40 60 kKN/m® |GR SA SI CL
0.0 Topsoil ~—
166.01 o ndy silt 158 3 68 o
0.2] with'clay, trace gravel
165.5
0.7 \Loose Brown Wet
: __(FILL) s |iss o X
Clayey silt, sandy 165
trace gravel !*
Very stiff Brown Wet to
moist 3|ss 26 [ 2] B 35 39 18
sand seams 164
Hard 4|88 56 ]
{TILL)
-
163.2 N Z*
-0 Sand and gravel, trace l_/el 163
L 00 5 |ss 37 o 44 48 (8)
Dense to Brown Wet O
very dense olAel
0‘0 6 |ss| 58 °
O 162
bt
shale fragments O-Q
-O; 7 |ss 57 o
O 161
ro!
OD 160
o-‘ B |58 75 [+]
OOS 159
" =
158.8 D
7.1 Sand, some silt *
some gravel, trace clay .
b o] 9SS 90 o 18 67 11 4
Very dense Brown Wet -
s » 158
. &
. .
L*, 120 ss [100/28cm 157 o
-
- »
.o 156
155.4 * 411 ss [100/15¢em
10.8] End of borehole
Samples 10 and 11: Sampler
bouncing
» 2011 02 28
z Water level observed
during drilling
! Water level measured
= after drilling
ON MTO_VER3 NEW LOGO IDFOZG. M.GPJ ON_MOT.GD 0-?m?!201| 10:10.35@.&1 20
- - 5. Numbers refer to
2 15_¢_5 (%) STRAIN AT FAILURE
10



Peto MacCallum Ltd g} Peto MacCallum Ltd.
&Ontario @f—“"""‘ reriecrred Ontario @'—“”‘”" resetred

Foundation Design Foundation Design
RECORD OF BOREHOLE No M17-1 1 of 2 METRIC RECORD OF BOREHOLE No M17-1 2 of 2 METRIC
G.W.P__07-20015 LOCATION Coords: 4 866 799.9 Ny 340 112.5 E ORIGINATED BY _A.L. G.W.P__07-20015 LOCATION Coords: 4 866 799.9 N; 340 112.5 E ORIGINATED BY _A.L.
DIST _Central HWY 407E BOREHOLE TYPE C.F.S.S.A. and Wash Boring COMPILED BY N.5.B. DIST _Central HWY 407E BOREHOLE TYPE C.F.S.S.A. and Wash Boring COMPILED BY N.S.B.
DATUM Gecdetic DATE May 02 to 04, 2011 CHECKED BY G.D. DATUM Gecdetic DATE May 02 to 04, 2011 CHECKED BY G.D.
DYNAMIC CONE PENETRATION DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS SOIL PROFILE SAMPLES * W |RESISTAMCE PLOT HATURAL REMARKS
g § . pLastic MATURSC Laup| | & o § pLASTIC WATUEAL  Liauio| | &
5 @ <z 20 40 60 80 100 [MT content UMT| 55 g 5 w |23 20 40 60 80 100 [MT conrenr MT| 3O =
3| i =E |z L L L . L W, w w | 2% | GRANSIZE Sle = =E |z L . ! L L Wo W w | 58 | cransizE
ELEV ol 3 S & | 2 |SHEAR STRENGTH kPa —_—— ELEV oyl 3 2 5 | © |SHEAR STRENGTH kPa
—=EV DESCRIPTION -l2|g F 4 = DISTRIBUTION _ELEV_ DESCRIPTION El2e E =z £ [ —— DISTRIBUTION
DEPTH FA ] r = 8§ < [ O UNCONFINED 4 FIELD VANE Y (%) DEPTH 513 = = 8§ < | O UNCONFINED + FIELD VANE Y (%)
ez z g U |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%) ez z g L | ® QUICK TRIAXIAL X LABVANE | WATER CONTENT (%)
155.8| Ground Surface = 20 40 60 80 100 20 40 &0 kN/m' [GR SA sI CL 140.8 - 20 40 60 B0 100 20 40 60 kKN/m® |GR SA SI CL
:\0'9 Topsoil 15.0 Silty sand b
155.5 88 4 o trace clay, trace gravel
0.3| clayey silt, trace sand * sand layers q|14]ss 86 o
155,1| rootlets ? v d s .
: ery dense Grey Wet
0.7 l'|F“.r:n rown Wet e 1% 155 150 5 to dense 4 140
Clayey silt
r_:ageysand, trace gravel (TILL) (Cont'd) f‘
Very sL%If Grey Moist 125 .
t tif t vet
o sti o we 35 10 i5a Ll 139
(TILL) -
Mis|ss| a0 -
ss 3 M o 2 4 54 40 '
#
153 £ 138
-
. = . 9 cobbles and boulders
152.1 16| 85 47 =]
3.7| sandy silt 152 " 137
trace clay, trace gravel L6 |ss 9 o
Loose to  Grey Wet
compact 1
| 7 | ss 2 151 =8
L
L |
A 150 135
L |
1
L B |58 19 <] 1 31 61 7 171 ss | 50/8em
1 149 134
L |
]9 |ss| 20 148 E 133
L |
L |
147 132
146.8 u ?
9.0 %Layey 5%lt,lltrac5 aang
s?ﬁrs of silt and sandy 9 o s 15155 | 5078
24.5 r
Stiff to Grey Moist e End of borehola
hard to wet Samples 11, 13, 17 and 18:
(TILL) Sampler bouncing
92/23cm e <]
2011 05 02
144
h\va Water level observed
= during drilling
[ ] Penetrometer test
78 o 0 1 75 24
143 C.F.5.5.A. denotes
Continucus Flight Solid
Stem Augers
142.3 Note: Artesian groundwater
1.5 Silty sand condl{ti].ong e:gc%m%ered
traca clay, trace gravel 13]ss | 50/13cm 142 1 198 0ny: stow
sand layers " water flow, estimated
" —_— » head of 1.0m above
Very dense Grey Wet o ground surface. Sealed
to dense g with 1 bag of cement
TILL in addition to
( ) ' 141 bentonite.
140.8 Cont"d| |*'| B

ON MTO_VER3 NEW LOGO 10TF023. MGPJ ON_MOT GOT 07/07/2011 10 10:38 AM ON MTO_VER3 NEWLOGO 10TF023. MGPJ ON_MOT GDT 07/07/2011 10:10:38 AM
+ .XE‘ . Numbers refer to +

20 20
5. MNumbers refer to
Sensility 1 5_4)_ 5 (%) STRAIN AT FAILURE X7 een sithity 1 5_¢_ 5 (%) STRAIN AT FAILURE
10 10



Peto MacCallum Ltd g} Peto MacCallum Ltd.
&Ontario @f—“"""‘ reriecrred Ontario @'—“”‘”" resetred

Foundation Design Foundation Design
RECORD OF BOREHOLE No M17-2 1 of 2 METRIC RECORD OF BOREHOLE No M17-2 2 of 2 METRIC
G.W.P__07-20015 LOCATION Coords: 4 866 827.2 N; 340 166.8 E ORIGINATED BY _A.L. G.W.P__07-20015 LOCATION Coords: 4 866 B827.2 N: 340 166.8 E ORIGINATED BY _A.L.
DIST _Central HWY 407E BOREHOLE TYPE C.F.S.S.A. and Wash Boring COMPILED BY MN.S.B. DIST _Central HWY 407E BOREHOLE TYPE C.F.S.S.A. and Wash Boring COMPILED BY N.S.B.
DATUM Gecdetic DATE April 27 and 29, 2011 CHECKED BY G.D. DATUM Gecdetic DATE April 27 and 29, 2011 CHECKED BY G.D.
DYNAMIC CONE PENETRATION DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOTE___ NATURAL e REMARKS SOIL PROFILE SAMPLES * W |RESISTAMCE PLOT HATURAL i REMARKS
W § pLasTic WAERRE  Lauio| | & g § pLasTic nACIEE  Laup| | &
5 @ <5 20 40 60 80 100 |["MT contenr UMT| SO N 5 w <3 20 40 60 80 100 [UMT m LMt S @ N
3% i =E |z L L L . L W, w w | 2% | GRANSIZE =2 = =E |z L . ! L L Wo W w | 58 | cransizE
ELEV & lo|a = 2 & | 2 [SHEAR STRENGTH kPa [N ELEV e | a =1 2 5 | © |SHEAR STRENGTH kPa —_—
DESCRIPTION == z = = DISTRIBUTION ELEV DESCRIPTION |2 z z = DISTRIBUTION
DEPTH Z13 r = 8§ < O UNCONFINED + FIELD VANE Y (%) DEPTH ] = = 8§ < O UNCONFINED + FIELD VANE Y (%)
ez z g U |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%) ez z g L | ® QUICK TRIAXIAL X LABVANE | WATER CONTENT (%)
156.3| Ground Surface = 20 40 60 80 100 20 40 &0 kN/m' [GR SA sI CL 141.3 - 20 40 60 B0 100 20 40 60 kKN/m® |GR SA SI CL
:\0'0 Topsoil o~ 15.0 Silty sand
156.0 1|88 5 156 trace clay, trace gravel 141
0.3 Clayey silt, trace sand sand layers, cobbles 14| 55 80 o
].53.3 \ Firm Brown Wet Very dense Grey Wet
Clayey silt
t:ageysand. trace gravel 2 |ss 6 ° (TILL) (Cont'd)
Stiff Brown  Wet to 155 ) 140
moist
150
3 |ss 16 =]
— EL} 15| 55 | 50/10cm <]
sandy silt layers *
Very stiff Grey Z 154 139
153.7 4 |58 21 ]
2.6 sandy silt 1
trace clay, trace gravel L
Compact Grey Wet
to loose 1 5 |ss 15 153 o 138
A 16| ss 100 o
L
6 |ss 8
o
152 . 137
L
*ll 7 |ss [ q
4 17| ss 90 o
1 151 136
L
150.4
5.9 clayey silt iy
trace sarf)d, I%racedgravgl " = s . 150 150 135
1 5 1 2
s?ﬁrb £ Bk SRRy i 18| 55 | 50/10cm a
Very stiff Grey Moist
to stiff to wet
(TILL) 149 134
9 |ss 17 g ¥
19| 55 | 50/10cm
148 |- - - - - 0 133
with gravel
10| 85 7 147 I cobbles and boulders 132
131.7 20 | ss | 50/10¢cm
24.8| End of borehole
Samples 15, 18, 19 and 20:
Sampler bouncing
146
111 ss 8 -
145
2011 04 27
h\va Water level observed
= during drilling
143.9 144 [ ] Penetrometer test
12.4 Silty sand 12(ss 32 o
trace clay, trace gravel C.F.S5.5.A. denctes
sand layers Continucus Flight Solid
Dense to Grey Wet Stem Augers
very dense 143 .
Note: Artesian groundwater
{TILL) conditions encountered
at a depth of 12.4m
(El. 143.9m). Slow
13]ss 79 e water flow, estimated
head of 1.0m above
142 ground surface. Sealed
with 1 bag of cement
: in addition to
b bentonite.
141.3 Cont "dlje s
ON MTO_VER3 NEWLOGO 10TF023. M.GPJ ON_MOT.GDT 07/07/2011 10 10:40%”
+ .

20 ONMTO_VER3 NEWLOGO 10TF023 MGPJ ON_MOT GOT 0710772011 101041 AM 20
5.  MNumbers refer to - N 5. MNumbers refer to
x7: 'sE
vl i 5_4)_ 5 (%) STRAIN AT FAILURE + Pty 1 5_¢_ 5 (%) STRAIN AT FAILURE
10 10



Peto MacCallum Ltd, Peto MacCallum Ltd.
5:70ntario &P Loty 8:70ntario A [ooecCatmlss

Foundation Design Foundation
RECORD OF BOREHOLE No M18-1 1 of 1 METRIC RECORD OF BOREHOLE No M18-2 1 of 2 METRIC
G.W.P__07-20015 LOCATION Coords: 4 866 960.1 N; 340 465.4 E ORIGINATED BY _F.P. G.W.P,_07-20015 LOCATION Coords: 4 866 935.7 N; 340 492.6 E ORIGINATED BY _F.P.
DIST Central HWY 407E BOREHOLE TYPE C.F.S5.5.A. and Wash Boring COMPILED BY N.S5.B. DIST Central HWY 407E BOREHOLE TYPE C.F.S.S.A. and Wash Boring COMPILED BY N.5.B.
DATUM Gecdetic DATE April 25, 2011 CHECKED BY G.D. DATUM Gecdetic DATE April 18 to 21, 2011 CHECKED BY G.D.
SOIL PROFILE SAMPLES o |RES T ANGE PLOT IATION SOIL PROFILE SAMPLES W |RESITANCE PLOT oL TON
& —— pLasTIC NATURAL o0 = REMARKS & i pLasTic NATURAL il = REMARKS
=] g MOISTURE e I ) g MOISTURE e I
5 @ <5 20 40 60 80 100 ["MT  content UMTf Z O & = @ <5 20 40 60 80 100 [UMT  content UMTI SO &
Slgl . u =2z e et e We W w | 58 | cramsize Szl u =21z PR Y M R i = w |52 | cransize
ELEV e ele|d : 2 g | 2 [SHEAR STRENGTH kPa — o DISTRIBUTION ELEV I A ETE: 2 2 § | 2 |SHEAR STRENGTH kPa \ o ; NETRIBTIEN
DEPTH RESCRIFTIC =13k s 25 | |0 UNCONFINED  + FIELD VANE ¥ %) DEPTH RESCRIFTIS 13|k s 25 | |0 UNCONFINED  + FIELD VANE ¥ %)
ez z € C | @ | QUCKTRIAXIAL X LABVANE | WATER CONTENT (%) Sk z € C | @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
158.4| Ground Surface w | 20 40 60 80 100 20 40 60 kN/m’ |GR SA SI CL 157.8| Ground Surface = 20 40 60 80 100 20 40 60 kN/m' |GR SA I CL
0.0 Topscil 2 15_?-%) Topscil ~2
Y = 1
1579 o e ; Lsd > 0.3] sand, trace silt [t | L |i== 10 °
0.5 Clayey silt Wl 157.3 || organic inclusions
|+ 0.5 -
trace sand, trace gravel alle - Compact Brown Moist 157 .
Very stiff Brown/ Moist Ll 2 |ss 23 (] Clayey silt 55 26 ]
grey L I trace sand, trace gravel
- 157
(TILL) I 8 Very stiff Grey Moist
| 3 |ss 23 o to stiff ss 23 156 o 2 7 50 41
- - — :‘ {TILL)
silty sand layers 1 *
Hard Grey "1 s |ss 31 156 155.3 v -
I ° Z2.5] sand ss 17 o
e trace silt, trace gravel 155
. .
N Compact to Grey Wet .
. very ense
M 155 & M EEIERE 189 (10)
154.7 'l
3.7 sand " ° .-.. 154
trace silt, trace avel = TR 6 |55 |50/15cm o
r si r graw b o | 6 ]SS 68 & 6
Very dense Grey Moist . cobbles and boulders y
154 -O
. .
.
. .. 7 |55]71/20cm 152.9 7 155|60/13cm 153
. o .9 Clayey silt
s« trace sand, trace gravel y
e o 8 |55 [50/10cm 153 Hard Grey Moist 8 | 55| 50/8cm
S {TILL) - 152
. .
* % 9 |ss| s50/8em [l @ | S5 | 50/15cm =]
[ 152
L
[rie. 151
. .
. silty sand layers
e 151 cobbles and boulders
150.7 10| ss | 50/8cm
7.7] End of borehole 10.4:55,| S0/8cm 150
Samples 7 to 10: Sampler N —_—
bouncing
gravelly sand layers
149
11|55 |50/15cm o
N Borehole dry
148
L] Penetrometer test
C.F.5.5.A. denotes bl
Continuous Flight Solid 12|ss 87 147 13 26 32 29
Stem Augers i
146
13| ss 75 =]
145
: 14| ss [ 50/13¢cm 144 °
Cont'd 143

ON MTO_VERS NEW LOGO 10TF0Z3, MGPJ ON_MOT GOT 07/07/2011 10.10:42 A ON MTO_VERS NEW LOGO 10TF023. MGPJ ON_MOT GOT 07/07/2011 10.10:44 AM
+ 5. MNumbers refer to +

20 5. MNumbers refer to 20
Sensitivity 1 5_¢_ 5 (%) STRAIN AT FAILURE b SR ivity 1 5_¢_ 5 (%) STRAIN AT FAILURE
10 10



g’ Ontario

ZAR e Molation

Foundation Design

G.W.P,

07-20015

DIsT

DATUM Gecdetic

Central HWY 407E

LOCATION
BOREHOLE
DATE

Coords:

RECORD OF BOREHOLE No M18-2 2

4 866 935.7 N

340 492.6 E

of

METRIC

ORIGINATED BY _¥.P.

TYPE C.F.S.S.A.

and

Wash Boring

COMPILED BY N.S.B.

April 18 to 21,

2011

CHECKED BY G.D.

SOIL PROFILE

SAMPLES

ELEV
DEPTH

142.8

DESCRIPTION

STRAT PLOT
NUMBER

TYPE

"N VALUES

GROUND WATER
CONDITIONS
ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

20 4I0 60 80 100

1
SHEAR STRENGTH kPa
O UNCONFINED + FIELD VANE
® QUICK TRIAXIAL X LAB VANE
20 40 60 B0 100

Wa
—_—

20

NATURAL

PLASTIC uiauip
MOISTURE
LUMT  content U

w

40

= REMARKS

I

4] &

g GRAIN SIZE
DISTRIBUTION

MIT

UNIT

W

WATERCONTENT (%) | T %)

60 kN/m® [GR SA SI CL

C:aye¥ silt, trace sand
gravelly sand layers

Hard Grey Moist

(TILL)

55

65/8cm

16

55

70/8cm

142

141

End of borehole

Samples 6 to 11 and 14 to
16: Sampler bouncing

Borehole backfilled and
grouted April 25, 2011

2011 04 18 to 21

z Water level observed
during drilling

[ ] Penetrometer test

C.F.5.5.A. denotes
Continuous Flight Seolid
Stem Augers

Note: Artesian groundwater
conditions encountered
8.2m

th of

April 25, 2011,
water flow, estimated
head of 0.5m above
ground surface. Sealed
with 1 bag of cement
in addition to
bentonite.

8:7 Ontario

Foundation Design

RECORD OF BOREHOLE No W8-1 1

of

METRIC

ON MTO_VER3 NEW LOGO 10TF023. MGPJ ON_MOT GD

0710772011 10 10:45 AM
x5

Numbers refer to

Sensitivity

20
1 5—4)— 5 (%) STRAIN AT FAILURE
10

G.W.P__07-20015 LOCATION Coords: 4 858 287.7 N; 346 821.3 E ORIGINATED BY _A.L.
DIST _cCentral HWY 407E BOREHOLE TYPE C.F.H.S.A. and NQ Diamond Coring COMPILED BY N.S.B
DATUM Geodetic DATE February 8 & 9, 2011 CHECKED BY G.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES * W |RESISTAMCE PLOT HATURAL i REMARKS
ga § PLASTIC woisTure “O0°| X A
5 w < % 20 40 60 80 100 T Q9
2 |G = ZE |z T . . L We w w | 3 & | crANnsizE
ELEV o) g =1 2 5 | © |SHEAR STRENGTH kPa
DESCRIPTION == 13 = - = —_—— DISTRIBUTION
DEPTH g5 = = 8§ < O UNCONFINED + FIELD VANE Y (%)
ez z g L | ® QUICK TRIAXIAL X LABVANE | WATER CONTENT (%)
77.7| Ground Surface = 20 40 60 80 100 20 40 60 kN/im" |GR SA Sl CL
0.0 Topseoil —~
—— . =1 1 | ss 6 o
5 Clayey si trace sand
rootlets, topsoil
inclusions 77 30
Firm to Brown Wet to 2|88 7
stiff moist
A 3|ss 5 76 = o
15.6 ¥*
2.1] silty sand b
some clay, trace gravel .
INIERES 8 =
Loose Grey Wet 75
*Il5|ss 8 o
o
. 74
-
some gravel . 73
o 6 | ss 9 o
o
-
71.8 4 i
5.9 sand and silt N
some clay, some gravel
4 71|88 39 14 38 36 12
Dense Graey Wet
(TILL) N n
ol
" o)
"3;-0 8 |ss| s0/5em 70
+ '] Shale bedrock
Weathered 9 [ RS [rec 1008 ROD 33%
Low strength
Poor quality 69
(Whitby Formation) RC
10 HQ REC 100% RQD 50%
68
11 ﬁg REC 100% 67 RQD 47%
66,3
11.4] End of borehole
Sample 8: Sampler bouncing
o 2011 02 08 & 09
Y Water level observed
during drilling
[ Penetrometer test
C.F.H.5.A. denotes
Continucus Flight Hollow
Stem Augers
ON MTO_VER3 NEWLOGO 10TF0Z3 W.GPJ ON_MOT GDT 07/07/2011 10:32:55 AM 20
- - 5. Numbers refer to
+ ey 15_¢_5 (%) STRAIN AT FAILURE
10



18: “Ontario

Foundation Design

g‘: ~Ontario

Foundation Design

RECORD OF BOREHOLE No W8-2 2

of

2 METRIC

RECORD OF BOREHOLE No W8-2 1 of 2 METRIC
G.W.P._07-20015 LOCATION Coords: 4 858 307.5 N; 346 B67.3 E ORIGINATED BY _A.L.
DIST Central HWY 407E BOREHOLE TYPE C.F.H.S.A. and NQ Diamond Coring COMPILED BY
DATUM Gecdetic DATE February 7 & 8, 2011 CHECKED BY G.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W (RESISTANCE PLOT
by |2 pLasTic NATURAL - jqup| | &= | REMARKS
= =
= @ =3 |3 20 40 60 80 100 [“MT  content UMT) S5 G e
9g 4 =E |z : L . ! L we w w | 3 & | GRANSIZE
ELEV Ly = 2 5 | 2 |[SHEAR STRENGTH kPa
oy DESCRIPTION =S| = 22 [ E —_——— DISTRIBUTION
DEPTH HEILE > 38 < | O UNCONFINED  + FIELD VANE Y %)
L
ez z g U |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
77.6] Ground rface - 20 40 50 . 190 20 i & kNim® [GR SA SI CL
0.0 Topsoi ~ -
7773 Topsoil e 7 |ss P 115
-3 i silt, trace sand
ocotlets 77
6.7 Brow Wet [ ]
0.9 — Mot T 1] 2 |ss 4 o
Silty sand, some clay 3
Very loose Grey Wet o
o[ 76
3 |ss WH** o
-
-
-
S IERES 3 1] 9s o 0 45 37 18
74.1 h s
2.9] clayey silt, some sand ';_
Stiff Grey Wet 5 |ss 6 . Ho 0 15 36 49
to firm il e H
= +
%
=i 1ty clan avars
silty clay layers s | ss 4 : N
v +
22
-] sand, with silt " [
some clay, some gravel [
o] 7 |ss 8 15 46 28 11
Loose Grey Wet o
to dense 71
[
(TILL) wlly
63.9 sS | 50/13cm L
'«7] Shale bedrock
Weathered
Low strength Be
S lREC 1 % q 3%
Falr quality Ng [REC 100% 69 ROD 63%
(Whitby Formation)
68
RC |rEC 95% RQD 53
Ng | REC 95% D 53
67
66.6
11.0] End of borehole
Sample 8: Sampler bouncing
* 2011 02 07 & 08
Water level observed
¥ during drilling
] Penetrometer test
WH**
C.F 5.h. denotes
Continuous Flight Hollow
Stem Augers cont'd
ON MTO_VER3 NEWLOGO 10TF023 W.GPJ ON_MOT.GDT 07/07/2011 10:32:57 AM 5 Numbers refer to 20
i . Nu
KT
+ Sonalty 15_4)_5 (%) STRAIN AT FAILURE

G.W.P._07-20015 LOCATION Coords: 4 858 307.5 N; 346 867.3 E ORIGINATED BY _A.L.
DIST Central HWY 407E BOREHOLE TYPE C.F.H.S.A. and NQ Diamond Coring COMPILED BY
DATUM Geodetic DATE February 7 & 8, 2011 CHECKED BY G.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 3 g RESISTANCE PLOT pLasTic NATURAL | \opn = REMARKS
2 MOISTURE e I
5 o =Z |8 20 40 60 80 100 [UMT LMr = 0 -
2 |G 5 =E |z : - . . L We w w | 3 & | GRANSIZE
ELEV L la|d = 2 5 | 2 |SHEAR STRENGTH kPa
DESCRIPTION =SS = z = —_—— DISTRIBUTION
DEPTH A E e B g§ < | O UNCONFINED  + FIELD VANE ¥ ()
ez z g L | ® QUICK TRIAXIAL X LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
Piezometer Readings:
Date Elev
Feb. 11,'11 1.0 76.6
Apr. 01,'11 0.9 76.7
Piezometer Legend:
n Bentonite seal
Filter sand
25mm dia. PVC screen
- Bentonite bed
ON MTO_VER3 NEW LOGO 10TF023 W.GPJ ON_MOT.GDT 07/07/2011 10:32 SB%M 5 Mumbers refer to 20
L . Nu ;
w7 Sensitivity 15_4;__-, (%) STRAIN AT FAILURE
10



%Ontario ﬁf’””'"””'””' Ontarlo @uuu Y WTTIr T

Foundation I’.II’II Foundation Ill'l’ll
RECORD OF BOREHOLE No W18-1 1 of 1 METRIC RECORD OF BOREHOLE No W18-2 1 of 1 METRIC
G.W.P._07-20015 LOCATION Coords: 4 861 697.3 N; 345 757.3 E ORIGINATED BY _2.1. G.W.P._07-20015 LOCATION Coords: 4 B61 724.9 N; 345 779.6 E ORIGINATED BY _A.L.
DIST Central HWY 407E BOREHOLE TYPE cContinuous Flight Solid Stem Augers COMPILED BY N.S.B. DIST Central HWY 407E BOREHOLE TYPE Continuous Flight Solid Stem Augers COMPILED BY N.5.B.
DATUM Geocdetic DATE March 01, 2011 CHECKED BY G.D. DATUM Geodetic DATE December 22, 2010 CHECKED BY G.D.
DYNAMIC CONE PENETRATION DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANGE PLOT NATURAL v | remarks SOIL PROFILE SAMPLES | W |RESISTANCE PLOT NATURAL ~ | remarks
o § PLASTIC woisTure  Ou0l T A Lo § PLASTIC woisTure “O0°| X A
= @ =3 20 40 60 80 100 CONTENT z 0 = @ =5 20 40 60 8O 100 NTI ]
S| .| 4 =L |z L w, w w | 3 | cransize Slg| | 9 =E |z LI W, w w | 3 & | crANnsizE
ELEV DESCRIFTION Elala 3 2 5 | 2 [SHEAR STRENGTH kPa L —— — DISTRIBUTION ELEV DESGRIFTION Elala 2 2 5 | 2 |SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH S § & > 8§ g O UNCONFINED + FIELD VANE Y (%) DEPTH ] § = = 8§ < O UNCONFINED + FIELD VANE Y (%)
ez z 2 U |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%) ez z g L | ® QUICK TRIAXIAL X LABVANE | WATER CONTENT (%)
100.2| Ground Surface = 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL 99.2| Ground Surface = 20 40 60 80 100 20 40 80 kN/m® |GR SA SI CL
0.0 Topsoil Rt a 0.0 Topsoil ™
~211 |ss 8 100 98,8 =11 |ss 6 - )
99,6 - U.4] sandy silt
0.8 Silty clay, trace sand trace clay, trace gravel
’ topseil and organic
Firm Grey Wet 14 2 |88 6 - [+] inclusicns 1] 2 | 85 4 * 0
z/ = 3 3 Loose Brown/ Wet N ¥
§ EV + black - 7*
— — — — KUs3lss 4 & ° (ALLUVIUM) 14 3 | ss 9 o
Soft 2 97.1 '
EV
97.9 98 + 2.1] sandy silt 97
2.3| silty cla *1A N some clay, trace gravel
trace to with sand L¥lq 4| 5s - 9 " . e "[| 4 |ss 8 9
trace to some gravel ) 2 Eg::g_“‘_c Grey wet
SLZl Stiff to  Grey Wet o A
a \very stiff [ a7 96
{TILL} . 5 |s8s 48 5|85 27 o 3 37 49 11
Silty sand -
92-" t:ar_‘g clay, trace gravel e
’ \Dense Grey Wet S5 [100/23cm o
Clayey silt 96 95
wi:Fq ga:\.d, some gravel ¥ #
Hard Grey Moist =
S5 [100/10cm o || 6 |ss 28 o
shale fragments
(TILL) 95 94
93,7
< _-‘. 5.5 Clayey silt, sandy
%, a, some gravel
& L] cobbles and boulders
55 15cm |+ 94 Grey Moi 93
100/15¢cm ° Hard rey BLSE 7 | ss 59 o 15 40 29 16
{TILL)
93 g 92
B |55 ]|50/13cm <]
92.4 ss [100/15cm}; o
i End of borehole
91
Samples 6, 7, 8 and 9:
Sampler bouncing
9.9 weathered shale 9 |58 |50/13cm 90
9.3] End of borehole
2011 03 01
Samples 8 and 9: Sampler
X Water level observed Bouncing
= during drilling
! Water level measured
after drilling
[ ] Penetrometer test o 2010 12 22
kv Water level observed
W i 1114
Water Level Readings: during drilling
A A Water level measured
Date Depth Elev. = after drilling
{m)
Mar. 11, 2011 2.0 98.2
Apr. 01, 2011 1.7 98.5
Piezometer Legend:
m Flush Mount Casing
Cement concrete
.:. Bentonite Seal
-] 25mm dia. PVC Screen

ON MTO_VERS NEW LOGO 10TF023 W.GPJ ON_MOT GOT 07/07/2011 1032 52 AN ON MTO_VER3 NEW LOGO 10TF023 W.GPJ ON_MOT GDT 07/07/2011 10:32.53 AM
+ w7 . MNumbers refer to il

2P 5. Mumbersreferto 2
Sonalty 15_¢,_ 5 (%) STRAIN AT FAILURE Ll S R, 15_¢_ 5 (%) STRAIN AT FAILURE
10 10



18: “Ontario

Foundation Design

g‘: ~Ontario

Foundation Design

RECORD OF BOREHOLE No DCW1-1 1 of 2 METRIC
G.W.P._07-20015 LOCATION Coords: 4 865 174.6 Ny 337 696.5 E ORIGINATED BY _A.K.
DIST _Central HWY 407E BOREHOLE TYPE cContinucus Flight Hollow Stem Augers COMPILED BY
DATUM Geodetic DATE May 9 & 10, 2011 CHECKED BY
g S pLASTIC poiriie taup|
= @ =3 |3 20 40 60 80 100 [“MT  content UMT) S5 G e
Sl Ll 4 =E |z L w, w w | 3 | cransize
_ELEV SETION & @|a 3 == g SHEAR STRENGTH kPa ¥ o DISTRIBUTION
DEPTH DESCRETIE =13|7| = 3§ | S |0 UNCONFINED 4 FIELDVANE Y o
ez z g U |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
177.9| Ground Surface > - i e o B 20 4 60 kNm® [GR SA SI CL
..9'0 Topsoil N
— . . b4 1 | ss 6 a
b =1 ‘y sand, trace clay
rootlets .
Loose Brown Moist “l 177
176.5 N
1. Sand, with silt to silt l
e clay, trace grave y “ 2 |ss 25 o
- 1 176
Compact to Brown Moist
very d @ N
(TILL) Ll
175
3|8s 81 =]
.l
| 174
]
» 4 |55)50/10cm
in 173
4 .
ol
Ay 172
Tl 5 [s5[ 50/5¢em
ol
A4+ I+
171.0 'l 1
5 171
6.9 si ty sand, trace clay b
Very dense Grey Moist _'
*| 6] ss ] 50/6cm o
o 170
o
-
-
. 169
- 7 |55 ]50/10cm -]
168.1 N
9. Sandy silt Wl 168
some clay, trace gravel [
cobbles it
Very dense Grey Moist _‘..
(TILL) o W& [55 | S0/8cm e | o
A 167 1
[*
o 166
M 9 | SS | 50/8em | '.:
o %,
r A
" : " 165
n R =t
|+ . e
LJ10) 55 [ 50/13em |, . [+]
End of borehole
Cont'd

RECORD OF BOREHOLE No DCW1-1 2 of 2 METRIC
G.W.P._07-20015 LOCATION Coords: 4 865 174.6 MN; 337 696.5 E ORIGINATED BY _A.K.
DIST Central HWY 407E BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY
DATUM Geodetic DATE May 9 & 10, 2011 CHECKED BY G.D.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « g RESISTANCE PLOT pLASTIC NATURAL |0 - REMARKS
@ MOISTURE I
5 o =Z |8 20 40 60 8 100 [|“MT conrenr LMT| £ -
Sl o 2E |z g T e e W w w | 58 | cransizE
oy =gy 2 2 5 | G [SHEAR STRENGTH kPa X . ;
DESCRIPTION | € = Z = DISTRIBUTION
DEPTH A E e B g§ < | O UNCONFINED  + FIELD VANE ¥ ()
ez z g L | ® QUICK TRIAXIAL X LABVANE | WATER CONTENT (%)
" = 20 40 60 80 100 20 40 60 kNim® [GR SA SI CL

ON MTO_VER3 NEWLOGO 10TF023. HF N DCGPJ.GPJ ON_MOT.GDT 07/07/2011 10: 4% 28 Fﬁ
VD umbers refer to

Sensitivity

20
1 5—4)— 5 (%) STRAIN AT FAILURE

o Borehole dry

Piezometer Lec

“ Bentonite seal
Filter sand

Filter bed

Water Level Readings:
Date Depth
(m)
May 16, 2011 0.8
May 24, 2011 0.9

25mm dia. PVC screen

ON MTO_VER3 NEW LOGO 10TF023. HF N DCGPJ.GPJ ON_MOT.GDT U?FD?J'ZDI_; 10 4%29 Aﬁ‘
+ . Numbers refer to

Sensitivity

10

20
1 5—¢— 5 (%) STRAIN AT FAILURE
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8:7 Ontario

Foundation Design

RECORD OF BOREHOLE No DCW1-2 1 of 2 METRIC
G.W.P__07-20015 LOCATION Coords: 4 865 339.4 N: 337 814.9 E ORIGINATED BY _A.L.
DIST Central HWY 407E BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY N.5.B.
DATUM Geodetic DATE May 6 & 9, 2011 CHECKED BY G.D.
SOIL PROFILE SAMPLES | o | u [RESRTANGE PLOT o TON
0 g § pLasTic NATURAL - jqup| | &= | REMARKS
E @ =z 20 40 6 80 100 [|“MT coytenr UMT 5O e
ols L =E |z e —— . We w w | 3 | cransize
ELEV & p|Y ] 2 5 | @ |SHEAR STRENGTH kPa
BERPTH DESCRIFTION == a =z = = —_— DISTRIBUTION
DEPTH g5 r = 8§ g O UNCONFINED + FIELD VANE Y (%)
ez z g U |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
189.7| Ground Surface * = 20 40 60 80 100 20 40 60 kNim" |GR SA SI CL
0.0 Topsoil N
189.4 o,
H 1 |Ss 5 o
0.3] silty sand, trace clay 5
rootlets .
189
Loose rown Moist N
188.3 N
1.4] sand, with silt to silty 'l y
some clay, trace gravel 5
cobbles y 2 4 2 |ss 56 L8s =
Compact to Brown Moist "
very dense N
(TILL) L 187
3|ss 25 =] 7 53 27 13
.l
: 186
ol
]
185
4 | ss 65 o
184.1
5.6| sand e 184
trace to some silt * M
. .
Very dense Greyish Moist . o
brown b | 3|58 59 o
s 183
. .
.
182
16 |ss| s2 ° 0 88 (12)
LI
LI
[t 181
L
. .
L5 7 [ss| o o
179.9 " 180
9.8 Sandy silt to silty sand I
some to with clay
trace gravel
cobbles and boulders I
Very dense Grey Moist 179
8 | ss|50/10cm a
(TILL) i I
i 178
l 9 |55 ]50/13cm
\
I 10] 85 [50/13cm Lk
175
174.7 Cont'd|J
ON MTO_VER3 NEWLOGO 10TF023. HF N DCGPJ.GPJ ON_MOT.GD 0710?!201_’ 10:!%:34## 20
. Numbers refer to
¥ 001 iy 15_4)_5 (%) STRAIN AT FAILURE
10

RECORD OF BOREHOLE No DCW1-2 2 of 2 METRIC
G.W.P,__07-20015 LOCATION Coords: 4 865 339.4 N: 337 814.9 E ORIGINATED BY _A.L.
DIST Central HWY 407E BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY N.5.B.
DATUM Gecdetic DATE May 6 & 9, 2011 CHECKED BY G.D.
SOIL PROFILE SAMPLES | o | u [RESISTANCE Lot —inON - ———
W e PLASTIC 0y LiguiD| E
= ISTURE = &
= - =z 20 40 60 80 100 UM T Tl = @ &
ols = ZE |z T . . L We w w | 3 & | crANnsizE
& p|¥ =] 2 5 | @ |[SHEAR STRENGTH kPa
ELEV_ DESCRIPTION |2 e z z = —————i DISTRIBUTION
DEPTH g =1 t = 8§ g O UNCONFINED + FIELD VANE ‘r (%)
51= z g L | ® QUICK TRIAXIAL X LABVANE | WATER CONTENT (%)
174.7 " = 20 40 60 8O 100 20 40 60 kN/m® |GR SA SI CL
15.0 Sandy silt to silty sand
i?!‘ie“grﬁééi‘ 18y, 55 | 50/10cm 4 34 40 22
cobbles and boulders 5%
Very dense Grey Moist
(TILL)
(Cont'd)
173
55| 50/10cm
172
55 | 50/13cm -]
171
170
55 ]50/13cm
169
55 | 50/13cm o 7 40 33 20
168
167
55| 50/13cm <]
166
55|50/10cm -]
165
164
163.5 ss | 50/13cm o
26.2| End of borehole
o Borehole dry
ON MTO_VER3 NEWLOGO 10TF023. HF N DCGPJ.GPJ ON_MOT GD

o'?mrzm,; AR torto
+ X ansitvity

20
1 5_¢_ 5 (%) STRAIN AT FAILURE
10
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8:7 Ontario

Foundation Design

RECORD OF BOREHOLE No DCW11-2 1 of

1 METRIC

G.W.P._07-20015 LOCATION Coords: 4 861 693.7 N; 345 658.8 E ORIGINATED BY 2.1
DIST Central HWY 407E BOREHOLE TYPE Continuous Flight Solid Stem Augers COMPILED BY N.5.B.
DATUM Geodetic DATE March 01, 2011 CHECKED BY G.D
SOIL PROFILE SAMPLES | o | u [RESISTANCE Lot —inON - i
O g S PLASTIC LiQuID L
= MOISTURE = I
= o <3 |3 20 40 60 80 100 [UMT LMr = 0 -
ols 5 =E |z : - . . L We w w | 3 & | GRANSIZE
ELEV iy =] 2 5 | © |SHEAR STRENGTH kPa i o i
DESCRIPTION =|l=]| > = - z = DISTRIBUTION
DEPTH g S| F = 8 8 g O UNCONFINED + FIELD VANE ‘Y (%)
ez z g L | ® QUICK TRIAXIAL X LABVANE | WATER CONTENT (%)
103.0| Ground Surface o 20 40 60 8O 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil [~ |
1'3%'2 Sandy silt, some clay 1 1]ss iz <
Compact Brown Wet
1112 |ss 10 102 0 39 45 16
*
101.4 1 v
1.6 Silty clay, some sand g 3|88 10 L]
clayey silt seams U Lol
Stiff to Brown Moist -
very stiff to wet ¥
4|88 31 L]
L
g 100
// 5 | s 16
99,3
-7 Clayey sé'.: 4 .‘
some sand to san 'l 14 9
trace gravel Y 4 I 6 |ss 21 N v
: ) Lo |
Ve tiff Grey M t
tzr "‘gd]_ rey o138 ld ?
(TILL) {17 |58 34 o
A 98
e 4]
Iof o
I._. o
. - | .. ! 97
shale fragments 2L 6 | ss 32 P 6 31 36 27
o
‘ (o
iy 96
[
95.2 9 [ ss[50/13cm o
i

RECORD OF BOREHOLE No DCW11-1 1 of 1 METRIC
G.W.P._07-20015 LOCATION Coords: 4 861 409.3 Ny 345 T44.0 E ORIGINATED BY _2.1
DIST Central HWY 407E BOREHOLE TYPE cContinuous Flight Solid Stem Augers COMPILED BY N.S.B.
DATUM Gecdetic DATE March 01, 2011 CHECKED BY G.D
SOIL PROFILE SAMPLES | o | u [RESRTANGE PLOT o TON \aTuRAL RIG
Wy § . pLasTic WATIRRE Liauio| | &
. - <z 20 40 60 80 100 ["MT  content UMT| S O &
9lg u =E |z L w, w w | 3 | cransize
ELEV Ly ] 2 5 | 2 |[SHEAR STRENGTH kPa
= DESCRIPTION =S| T 22 | E ———— DISTRIBUTION
DEPTH g5 r = 88 < O UNCONFINED + FIELD VANE Y (%)
ez z g U |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
102.7| Ground Surface = 20 40 60 80 100 20 40 60 kNim" |GR SA SI CL
0.0 Topsoil ._,:
102.3 [~11|ss 22
0.4 C;aﬁey silt
with sand, trace gravel 102
Stiff Brown Wet 2 |ss 13 | 2 4 24 40 32
101.3
1.4 Clayey silt Wl
some to with sand 1: 1 o
trace gravel S i £
Stiff Brown Moist
TILL
— :_}_ - 85 22 o
100
Very stiff Grey
to hard
58 40 o
shale fragments
99
S5 50 o
55 | 50/25¢cm 98 o
97
cobbles and boulders 55 | 50/23cm |°~ .'; [+]
9 |55 |50/10cm o+ 4 29 54 13
94.2 10| ss [ 50/10em o
-3| End of borehole
Samples 7, 8, 9 and 10:
Sampler bouncing
o Borehole dry
Water Level Readings:
Date Depth Elev.
(m)
Mar. 11, 2011 2.3 100.4
Apr. 01, 2011 2.2 100.5
Piezometer Legend:
.:. Bentonite seal
Filter sand
25mm dia. PVC screen
Filter bed
ON MTO_VER3 NEW LOGO 10TF023. HF N DCGPJ.GPJ ON_MOT GD

uW?mﬁ 10)'3 3o #ﬁumbers refer to
! " Sensitivity

20
1 S—él)— 5 (%) STRAIN AT FAILURE
10

End of borehole

Sample 9: Sampler bouncing

* 2011 03 01

h\vA Water level observed
= during drilling

Y  Water level measured
= after drilling

[ ] Penetrometer test

ON MTO_VER3 NEW LOGOD 10TF023. HF N OGGPJ.GPJ ON_MO'

GO

O?NR:'; 10;%;2 ‘ﬂumbets refer to
"M Sensitivity

20
1 5—¢— 5 (%) STRAIN AT FAILURE

10



%Ontario @ — Ontarlo @ gewsniried tugiwtees

Foundation Design Foundation Design
RECORD OF BOREHOLE No HFW6-1 1 of 1 METRIC RECORD OF BOREHOLE No HFW7-1 1 of 1 METRIC
G.W.P._07-20015 LOCATION Coords: 4 866 B53.6 N; 340 197.9 E ORIGINATED BY _F.P. G.W.P._07-20015 LOCATION Coords: 4 B66 973.7 Ny 340 562.4 E ORIGINATED BY _F.P.
DIST Central HWY 407E BOREHOLE TYPE cContinuous Flight Solid Stem Augers COMPILED BY N.5.B. DIST Central HWY 407E BOREHOLE TYPE Continucus Flight Solid Stem Augers COMPILED BY N.5.B.
DATUM Gecdetic DATE April 18, 2011 CHECKED BY G.D DATUM Gecdetic DATE April 18, 2010 CHECKED BY G.D
SOIL PROFILE SAMPLES | o | u [RESRTANGE PLOT o TON \aTuRAL RIG SOIL PROFILE SAMPLES | o | u [RESRTANCE PLOT O " I
w a__ PLASTIC Liauio = w PLASTIC LIauID) E
£ 2 LMt MOISTURE “igrl & 5 & 22 UMt MOISTURE “rpyrl & & &
5 @ =3 20 40 60 80 100 CONTENT z 0 5 @ =5 20 40 60 8O 100 T ]
3| i =E |z L L L . L W, w w | 2% | GRANSIZE Sle = =E |z L . L L L Wo W w | 58 | cransizE
ELEV &gy 3 2 5 | © |SHEAR STRENGTH kPa ELEV & p|¥ 3 2 5 | © |SHEAR STRENGTH kPa
S DESCRIPTION == z = = —_— DISTRIBUTION LELEV DESCRIPTION |2 z z = ———— DISTRIBUTION
DEPTH g =1 r = 8§ g O UNCONFINED 4+ FIELD VANE ‘Y (%) DEPTH g =1 e = 8§ g O UNCONFINED + FIELD VANE ‘r (%)
ez z g U |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%) ez z g L | ® QUICK TRIAXIAL X LABVANE | WATER CONTENT (%)
157.9| Ground Surface = 20 40 60 80 100 20 40 60 kNim' [GR SA sI CL 160.8| Ground Surface - 20 40 60 80 100 20 40 80 kN/m' [GR SA SI CL
1:?'2 Topsoil 2 0.0 Topsoil Nl
— - - 1 |ss 11 o 160-6| Clavay silc T 1 |ss 9 5
0.3] clayey silt, trace sand 0:2| trate sand, trace gravel | I
gé;; to Brown Moist 57 Very stiff S;g;m’ Moist I 160
2 |ss 7 ] ] 2 |ss 14 [ [ 2 9 63 26
(TILL) (TILL) I
3 |ss 10 " be— 0 7 50 43 I 3|ss 1 159 =
156 213 4] | o
* Sl !
P P P P z - GreY :'; *
sandy silt layers te 3.7m 44 |ss 12 o — _ alss| 22 M °
Grey !*155 with sand, trace clay 158
Compact Grey Moist
s |ss| 13 9 SOl ek s|ss| 17 o
o
154 157
o ol | & |55 32 . 6 |ss 9 ° 0 28 66 6
-
L
7188 10 153 et 0 3 63 34 7188 19 156 Q
N
l 152 155
-
B |58 31 G B |58 29 a
151.3 154.2
©.6] End of borehole 6.6] End of borehole
* 2011 04 18 * 2011 04 18
hvi Water level observed v Water level cbserved
= during drilling = during drilling
A A Water level measured A A Water level measured
= after drilling x after drilling
[ ] Penetrometer test [ ] Penetrometer test

ON MTO_VER3 NEWLOGO 10TF023. HF N DCGPJ.GPJ ON_MOT.GDT 07/07/201] 104336 ON MTO_VERS NEW LOGO 10TF023. HF N DCGPJ.GPJ ON_MOT.GDT 07/07/201] 1043.36
- N +” )?.' . #ﬂumbers refer to - - _'_‘; x% . ‘ﬂumbels refer to

20 20
Sensility 1 5_4)_ 5 (%) STRAIN AT FAILURE Sensilvity 1 5_¢_ 5 (%) STRAIN AT FAILURE
10 10



ADDENDUM July 2011

PML Ref.: 10TFO23ADD-W

APPENDIX B

LABORATORY TEST RESULTS

Peto MacCallum Ltd.
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LAY I FINE [ M;zz/;m COARSE | FINE MEDIUM | COARSE | CRAVEL | conais | it
| v.mnve ] FINE [ | cosrse ]
cLAY st GRAVEL U.S. BUREAU
SAND |
; FIG No. W18-GS-2
!8:)0 - GRAIN SIZE DISTRIBUTION
* ntario .
CLAYEY SILT, sandy, some gravel HWY: 407E
(e Peto MacCallum Ll (TILL) W.0.No.  07-20015
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BH SAMPLE | SYMBOL |-
=
10 DCW1-2 3 190
[ []] I
0.001 0.005 0.01 0.05 0.1 0.5 1 5.0 10 50.0 100
GRAIN SIZE IN MILLIMETERS
SUT & CLAY I FINE | MEDIUM [ comrse ] CRAVEL co8 | e
[ SAND BLES
LAY I FINE [ M;[Z/;IM COARSE | FINE [ @Z%ZM | COARSE | RAVEL cosais | mir
[ voane ] FINE [ wmep. | coarse ]
cLay ST GRAVEL U.S. BUREAY
SAND
A FIG No. DCW1-GS-1
Z):)O o GRAIN SIZE DISTRIBUTION
ntario . . .
SAND, with silt, some clay, trace gravel HWY: 407E
7Peta ) MacCallum allm Lt (TILL) W.P. No. 07-20015
A HYDROMETER 4’{‘7 U.S. STANDARD SIEVE SIZES —
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[ []] [
0.001 0.005 0.01 0.05 0.1 0.5 1 5.0 10 50.0 100
GRAIN SIZE IN MILLIMETERS
SILT & CLAY | FINE [ MEDIUM [ comse ] GRAVEL O | yniFiED
| SIND BIES
Ly I FINE [ M;zz/;m COARSE | FINE | fgizng | COARSE | RAVEL conaes | wir
[ vomne ] FINE [ wmep. | coarse ]
CLAY ST GRAVEL U.S. BUREAU
SAND
A FIG No. DCW1-GS-2
z*)- ) GRAIN SIZE DISTRIBUTION
#~ Ontario HWY: 407E
SAND, trace to some silt
(e Peto MacCallum Ll W.P.No.  07-20015
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20 /, BH SAMPLE | SYMBOL [0
DCW1-2 11
10 DCW1-2 15 |==——- 140
[ 1] [
0.001 0.005 0.01 0.05 0.1 0.5 1 5.0 10 50.0 100
GRAIN SIZE IN MILLIMETERS
SIT & CLAY I FINE | — WEDIUM | comsc | CRAVEL o8| unieie
cuy [ FINE MEDIUM COARSE | FINE | MEDIUM [ COARSE | CRAVEL cosaes | it
| SILT SAND |
[ vomme ] FINE [ weo. | coarse ]
cLAY st GRAVEL U.S. BUREAU
| SAND
fb , GRAIN SIZE DISTRIBUTION FIGNo.  DCW1-GS-3
>~ Ontario . HWY: 407E
SANDY SILT to SILTY SAND, some to with clay, trace gravel :
Peto MacCallum Ltd, (TILL) W.P.No.  07-20015
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10 / DCW11-1| 2 P
— - - = 7
" V2 MI 0l
e ML oL
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
P ortan PLASTICITY CHART FIGNo.  DCW11-PC-1
" Ontario CLAYEY SILT, with sand, t | nwWY: 407
, WIth sand, trace grave
Peto MacCallum Ltd W.0.No.  07-20015
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T 7 M| 0l
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P ML oL
0 10 20 30 40 50 60 70 80 90 100
LQUID  LIMT %
f}':,o ) PLASTICITY CHART FIG No. DCW11-PC-2
~ Ontario . :
CLAYEY SILT, with sand to sandy, trace gravel HWY: 407E
¢ Poto MacCallum Lt (TILL) W.0.No.  07-20015
D HYDROMETER 4”‘7 U.S. STANDARD SIEVE SIZES I
100 270 200 140 100 80 60 40 20 16 14 10 8 4 1/4” 3/8" 1/2” 3/4" 17 1-1/2" 2" 3” 0
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0.001 0.005 0.01 0.05 0.1 0.5 1 5.0 10 50.0 100
GRAIN SIZE IN MILLIMETERS
SILT & CLAY I FINE [ MEDIUM | comse | GRAVEL 8 | UmiFIED
| SAND BLES
I FINE [ M;zz/;m COARSE | FINE | Agizi;ZM [ COARSE | CRAVEL I cosaes | wir
| v.rnve ] FINE [ men. | coarst ]
CLAY GRAVEL U.S. BUREAU
SAND
fﬁ’o ar GRAIN SIZE DISTRIBUTION FIGNo.  DOWIT-GS
; ntario .
SANDY SILT, some clay HWY: 407E
(g Poto MacCGallum Lt W.0.No.  07-20015
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[ 1] | [ L[ 1]
0.001 0.005 0.01 0.05 0.1 0.5 1 5.0 10 50.0 100
GRAIN' SIZE IN MILLIMETERS
[ FINE [ MEDIUM [ coarse | cos
SILT & CLAY B — GRAVEL s | uiren
CLAY [ FINE | MEDIUM COARSE [ FINE | MEDIUM [ COARSE [ VL | cosmies | wir
[ SILT SAND
[ voAne ] FINE [ meo. T coarse ]
CLAY sut GRAVEL U.S. BUREAU
SAND
5 FIG No. DCW11-GS-2
f}:’o s GRAIN SIZE DISTRIBUTION
> ntario . .
CLAYEY SILT, with sand, trace gravel HWY: 407E
Peto MacCallum Ltd W.0.No.  07-20015
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GRAIN SIZE IN MILLIMETERS
SILT & CLAY | FINE [ MEDIUM [ comse ] GRAVEL %8 | uniFiep
| SAND BLES
Ay [ FINE | MEDIUM COARSE [ FINE | MEDIUM | COARSE | CRAVEL cosaEs | it
[ SILT SAND
[ vorme ] FINE [ mep. ] coarse ]
CLAY sit GRAVEL U.S. BUREAU
SAND
5 FIG No. DCW11-GS-3
18?0 ) GRAIN SIZE DISTRIBUTION
ntario CLAYEY SILT, with sand to sandy, trace gravel HWY: 407E
Peto MacGallum Ltd (TILL) W.0.No.  07-20015
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Ontario CLAYEY SILT, trace sand HWY:  407E
(e Poto MecCallum Ltd (TILL) W.P.No.  07-20015
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cLay s o GRAVEL US. BUREAU
PP GRAIN SIZE DISTRIBUTION FIGNo.  HFWG-GS
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CLAYEY SILT, trace sand HWY: 407E
Peto MacCallum Ltd (TILL) W.P.No.  07-20015
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~ Ontario .
CLAYEY SILT, trace sand, trace gravel HWY: 407E
(g0 PetoMacCallum Lt (TILL) W.P.No.  07-20015
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f}:’o tari GRAIN SIZE DISTRIBUTION FIGNo.  HFW7-GS
; ntario )
CLAYEY SILT, trace sand, trace gravel HWY: 407E
(i Peto MacCallun Lt (TILL) W.P.No.  07-20015




E— HYDROMETER 4’{‘7 U.S. STANDARD SIEVE SIZES —
100 270 200 140 100 80 60 40 20 1614 10 8 4 1/47 38" 1/2" 340 17 1-1/2" 2" 3 0
I I I I I 1 I LI I 1 I I I I I I T T
90 // 10
80 / 20
70 30
a
2 ,/ 0
1] / <
] =
< [
) 0
= / i
i / Z
[ )
x 4
& / w
w5 50 w
g [ g
3 3
2 =)
= =
3 ) / & O
/l
30 / 70
2 / LEGEND %0
/// BH SAMPLE | SYMBOL |
//
10 /,‘ HFW7-1 6 190
// i
[ L] | [ L1
0.001 0.005 0.01 0.05 0.1 0.5 1 5.0 10 50.0 100
GRAIN SIZE IN MILLIMETERS
SILT & CLAY | FINE [ MEDIUM [ comse ] GRAVEL 8 | uniFiEp
l SAND BLES
oLy i FINE | MSEZ/;/M COARSE | FINE | »;ZLZZM [ COARSE | CRAVEL | R
[ vorne ] FINE [ wep. | coarse ]
CLAY st GRAVEL U.S. BUREAU
SAND
3y FIG No. HFW7-GS-2
z’ & ) GRAIN SIZE DISTRIBUTION
/" Ontario HWY: 407E
: SILT, with sand, trace clay
Cons ol ine EnGINEERs W.P. No. 07-20015




ADDENDUM July 2011

PML Ref.: 10TFO23ADD-W

APPENDIX C

RECORD OF BOREHOLE SHEETS FROM PREVIOUS INVESTIGATIONS

Peto MacCallum Ltd.



Foundation Design Foundation Design

MIS-MTO 001 07-1111-0053.GPJ GAL-MISS.GDT 5/19/10 DD/SAC

=Golder =Golder
Associates Associates
PROJECT 074111005 RECORD OF BOREHOLE No WM7-1 1 oF 1 METRIC PROJECT 074111005 RECORD OF BOREHOLE No WM7-2 1 oF 2 METRIC
W.O. 07-20015 LOCATION N 4864754.2 ;E 337412.5 ORIGINATED BY _T1z W.O. 07-20015 LOCATION N 4864765.1 ;E 337459.7 ORIGINATED BY _GD
DIST Central HWY _407 BOREHOLE TYPE _ 210 mm O.D. Hollow Stem Augers COMPILED BY DD DIST Central HWY _407 BOREHOLE TYPE _ 210 mm O.D. Hollow Stem Augers COMPILED BY DD
DATUM Geodetic DATE March 20, 2009 CHECKED BY TZ/KJB DATUM Geodetic DATE January 28 and 29, 2008 CHECKED BY TZ/HJ
DYNAMIC CONE PENETRATION DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
Wyl 2 —— PLasTIC DALIRAE  Liaup| | & ol 2 —— PLasTIc RATIRAL  Liaup| | k&
5 N 9 g g 2 29 4‘0 GP 89 190 LIMIT CONTENT umir| = 8 & 5 N 9 g g 2 29 4‘0 GP 89 190 LIMIT CONTENT | = 8 &
= z w, w w, 2 GRAIN SIZE £ z w, w w, 2 GRAIN SIZE
e8| w| 3 [25| & [SHEARSTRENGTHKPa ’ - = 8| w| 3|25 & [sHEARSTRENGTHKPa ’ - B
ELEV DESCRIPTION clele| 2|z8| E —_————t DISTRIBUTION ELEV DESCRIPTION clele| 2|z8]| E —_———t DISTRIBUTION
DEPTH HE = > | 3 < [© UNCONFINED + FIELD VANE v %) DEPTH =3 = >3 3 < | © UNCONFINED + FIELD VANE v %)
gl z [£°| © |e quickTRAXAL x REMOULDED| WATER CONTENT (%) gl z [£°| © |e quickTRAXAL x REmOuLDED| WATER CONTENT (%)
169.0]  GROUND SURFAGE - 20 4 60 8 100 020 % kN/m® |GR SA SI CL 166.4]  GROUND SURFAGE - 20 4 60 8 100 020 % kN/m® |GR SA SI CL
0.0 Silty SAND, trace gravel, trace 0.0 Silty sand, trace gravel, containing i
clay, containing organics 1 Ss o 165.9 organics (FILL) 1 sSs 4 o
Very loose to loose - Very loose to loose < 166
Brown 0.5 Dark brown 4 be
Moist Moist % /;
2| ss 168 5 CLAYEY SILT with sand, trace o J 4%; 2| ss | 18
REB some gravel (TILL) 7');, ]
167.5 KB \B/(re(l)'\)’/vitlff to stiff ,5“; 165
1.5 CLAYEY SILT, with sand, some . -Kfaj Moist i‘,’&'
ini 4 ' 29
grﬁaf}/el, containing cobbles (TILL) ?.2"5 3 ss 167 21 28 33 18 j{j,?, 3 sSs 12 — 8 38 40 14
Brown £ 164.1 il =
166.6 Moist ,; q 2.3 SAND and GRAVEL, trace to ; 164
2.4 SAND and GRAVEL, trace to ss o some silt, trace clay SS 38 o)
some silt, trace clay Dense to very dense
Compact to dense Brown
Brown 166 Wet
Wet
SS o 40 51 8 1 SS 56 163 52 39 7 2
ss 165 5
164.4 162
4.6 SAND, some gravel, trace silt,
trace clay ) 59 o
Compact to very dense Ss 164 o 1876 5 1
Brown
Wet 161
163
SS [¢] Ss 7 160
162
159
o
161.0 ss 161 Ss | 48 ) 50 39 9 2
Silty SAND and GRAVEL, trace o 29 41 27 3
160.6 clay (Possible TILL)
8.4 Very dense 158
: Grey
Wet
Grinding of augers on inferred
boulder at a depth of 8.4 m
END OF BOREHOLE 157
AUGER REFUSAL (POSSIBLE SS | 141
BOULDER)
NOTES: g
1. Water level measured in g 156
piezometer at 0.3 m above ground a
surface (Elevation
169.3 m) on March 23, 2009. g SS 100001 °
2. Water level measured in %
piezometer at 0.4 m above ground = 155
surface (Elevation 8
169.4 m) on April 29, 2009. 5
) on Ap ol 1545
s SAND, some silt and gravel
jl( 154.1 Very dense SS_100/0T o
S 123]\ Crev
2 Moist
5 END OF BOREHOLE
§ NOTES:
<
e 1. Water level measured in open
s borehole upon completion of
~ drilling at a depth of 0.9 m below
i ground surface (Elevation
S 165.5 m).
o
()
=
=
»
=

Continued Next Page

. §
+3,x3; Numbersreferto 3% grpaiy AT FAILURE +3,x3; Numbersreferto 3% grpaiy AT FAILURE
Sensitivity Sensitivity



MIS-MTO 001 07-1111-0053.GPJ GAL-MISS.GDT 5/19/10 DD/SAC

Foundation Design

RECORD OF BOREHOLE No WM7-2 2 oF 2 METRIC

PROJECT _ 07-1111-0053
W.O. 07-20015 LOCATION N 4864765.1 ;E 337459.7 ORIGINATED BY _GD
DIST Central HWY _407 BOREHOLE TYPE _ 210 mm O.D. Hollow Stem Augers COMPILED BY DD
DATUM Geodetic DATE January 28 and 29, 2008 CHECKED BY TZ/HJ
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
w < { PLASTIC LiQuip [
£z 9 umr  MOISTURE - “rgrl £ 5 &
5|« o |£8] @ 20 40 60 80 100 CONTENT E= 2
E z w, w w, GRAIN SIZE
= |8 w| 2 |o5| & [sHEARSTRENGTHKPa ’ 7=
ELEV DESCRIPTION = S < z9 > 0 DISTRIBUTION
DEPTH < z| = >3 3 < | © UNCONFINED + FIELD VANE Y %)
gl z [£°| © |e quickTRAXAL x REMOULDED| WATER CONTENT (%)
- CONTINUED FROM PREVIOUS PAGE - u 20 40 60 80 100 10 20 30 kN/m® [GR SA SI CL
2. Water level measured in
piezometer at a depth of 2.2 m
below ground surface (Elevation
164.2 m) on February 28, 2008.
3. Water level measured in
piezometer at a depth of 2.1 m
below ground surface (Elevation
164.3 m) on April 4, 2008.
+3,x3; Numbersreferto 3% grpaiy AT FAILURE

Sensitivity

MIS-MTO 001 07-1111-0053.GPJ GAL-MISS.GDT 4/6/10 DD/SAC

Foundation Design

PROJECT RECORD OF BOREHOLE No WMSC7-1 1 oF 2 METRIC
W.O. 07-20015 LOCATION N 4864889.7 ;E 337466.2 ORIGINATED BY _T1z
DIST Central HWY _407 BOREHOLE TYPE _ 210 mm O.D. Hollow Stem Augers COMPILED BY DD
DATUM _Geodetic DATE March 20 & 23, 2009 CHECKED BY TZ/KJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W IRESISTANCE PLOT
ﬁ " g SISTANCEPLOT — pLastic WARIRAE  Laum| | REMARKS
51 o |£8| @ 20 40 60 80 100 |™MT content MT| > O &
prt = z w, w w, 2 GRAIN SIZE
ELEV ol EE - = ) 5 S [SHEAR STRENGTH kPa A = | bisTRIBUTION
DEPTH DESCRIPTION g 2| 5133 < | O UNCONFINED ~ + FIELD VANE Y )
gl z [£°| @ |e quickTRAXAL x REmouLDED| WATER CONTENT (%)
169.2 GROUND SURFACE w 1000 2000 3000 4000 5000 10 20 30 kN/m® |GR SA SI CL
0.0 Silty sand, trace gravel, trace clay 169
(FILL) 1] ss 5 o
Loose
168.4 Brown
0.8 Moist
Organic silt with sand, containing 69.4 _ o
wood fragments (FILL) 2 Ss 2 168 0C=21.1%
167.7 Very soft
. Black
1.5 Moist
Organic clayey silt, some sand, 3 ss 5
trace gravel, containing pockets of
silty clay (FILL) 167
Firm to stiff 464
Grey 4 | sS 6 ; 1 16 47 36
Wet
2
166 +
5 SS 7 1.6 0C=6.2%
+
6 SS 8 165 o
7| ss 5 L4 0C=5.6%
164
163.6
5.6 SAND and GRAVEL
Compact
Grey
Wet 163
8 SS o
162.0
7.2 SAND, some silt, trace to some 162
gravel, trace clay
Compact to dense
g 9| ss o 8 78 13 1
161
10A g 160 o
SS 41 2
1596 10B SRR o
9.7 SILT %
Dense %
Grey X
Wet B35 159
SAND and GRAVEL, trace to X
some silt, trace clay
Very dense
SVrety 11 SS 72 L [} 39 45 13 3
© %59 158
q 157
12 | SS 100/0.2EXXXK
g 156
13| SS | 100 XXX o 35 55 8 2
S 155
Continued Next Page 3 3. Numb f 3%
+3,x3; Numbers referto O °” STRAIN AT FAILURE

Sensitivity



Foundation Design

Foundation Cesign m

W.0. 07-20015 LOCATION

PRQJECT

N 4861744.1 ;E 345677.9 CRIGINATED BY _12

W.0. 07-20015 LOCATION

N 4884880.7 |E 337468.2 ORIGINATED BY 12

DIST Central HWY 407 BOREHOLE TYPE _ Portable (Tripod); Wash baoring from 3.8 m to 7.0 m depth COMPILED BY DD

1S-MTO 001 07-17111-00563.GF.) GAL-MISS.GDT 4/68/1C DDISAC

DIST Central HWY 407 BOREHOLE TYPE 210 mm ©.D. Hollow Stem Augers COMPILED BY DD
DATUM  Geodelic DATE March 20 & 73, 2000 CHECKED BY TZHIB DATUM  Geodetic DATE Septermber 4 and 5, 2008 CHECKED BY TZBLT
e DYNAMIC CONE PENETRATION
w
SOIL PROFILE SANPLES: | [ iy [DESMCEONCEENETRATION SOL PROFILE SAMPLES | o S [RESISTANCEPLOT —o NATURAL | rEmarks
Wyl 2 = pLagTic NATURAL ) o E REMARKS byl = PLAsTIC GOt ee Lauo|
2| o LMt MOSTURE Fhuq] T & = o |22| @ 26 4 60 80 100 |"MT contewr UM Z 8 &
6 v ﬂ £5 0 2|O 4‘0 G‘O SP ‘\90 CONTENT % z BHAIAIZE 9 v i} = = = | | | | 1 S i i 5 ug GRAIN SIZE
= = =z W, W W, L w 2 o= F i
)8 & | 3|25 & |sHEARSTRENGTHKPa F‘ 5 £ ELEV Ele| £ | 2 |28 € |SHEARSTRENGTHKPa SRR
ELEV [ o I & 0 DISTRIBUTION DESCRIPTION = S = =
DESCRIPTION = s5z| & DEFTH 213 e | = &| € |o UNCONFINED  + FIELD VANE Y 5
DEPTH é 2| B > 128 < | O UNCONFINED + FIELD VANE Y (%) = 26 = WATER CONTENT (% 1]
ENE |22 @ |e cuckTRianaL x RemouLpen| WATER CONTENT (%) == E L |® QUICKTRIAXIAL X REMOULDED) (%)
@ L 3
- CONTINUED FROM PREVIOUS PAGE - 9 u 1000 2000 3600 4000 50C0 0 2 30 wer® ler sa & oL 101.0 GROUND SURFACE w 26 4 B0 B8O 100 0 20 30 K/ JGR SA SI CL
B.D TOPSOIL E==
154 0.1 Loose ""1“.‘,' 85 ”
$8 f00/0.2 Black -0 I 3
1538 Woist ',:’.uf
168 END OF BOREHOLE SAND, some sil, trace clay ,::‘."._
o Loose to compact =5 100
NOTES: so8 e 2| ss | w0
1. Water level measured in 5.5 Wet I | 0 6 B2 32
piezometer at a depth of 4.7 m 15 CLAYEY SILT, trace to some sand =1
below ground surface (Elevation Stiff '}.,--‘-'-
164.5 m) on March 27, 2009. Grey w3 88 | 8 99
98.8 Wet e ]
2. Water level measured in \ SAND, some silt, trace clay f I
piezometer at a depth of 4.9 m 25 Loose X & 0 78 198 3
below ground surface {Elevation 082 Brown it 4| 88 5
184.3 m) on April 28, 2009, o Wet .
) CLAYEY SILT, trace t d
3. An additional borehole was Sitiff race 1 some san 98
drilled 3.0 m east of Borehole Grey
WIMSCT-1 to carry out in situ vane Wet 55 I | o 0 15 38 48
testing at depths of 3.2 m
and 3.5 m below ground surface SAND, frace clay
{Elevation 166.0 m and 165.7 m). Loose a7
Brown
Wel B | TO | PMm [ )
9B.4 SILTY CLAY, some sand
A8 Softto firm FyE
Grey 353
Wt _;k“ 7 S5 13 96
h
SAND and SILT, trace fo some B2t
gravel and clay {TILL} ‘f:
Compact to very dense s b,
Grey ren]
Wat ik 5
Clayay silt with gravel seam from KL 95
5.8 m to 8.0 m degth sq'a. 8 | 88 95
By
bigeh
LM o | ss jowon
94.0 ki | 04
7.0 END OF BOREHOLE

NOTE:

1. Water |level measured in open
borehole before wash boring at a
depth of 3.8 m below ground
surface {Elevation 87.2 m}.
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PROJECT _ 07-1111-0053

W.0. 07-20015

DIST Central HYYY 407

DATUM _Gecdetic

RECORD OF BOREHOLE No WL19-2A

LQCATICN N 4881751.3 E 345567.1

1 GF 1

BCOREHOLE TYPE _ Portable (Tripod), Wash boring frem 3.5 m to 8.8 m depth

Septermber 5 and 8, 2008

METRIC

CRIGINATED BY _T12
COMPILED BY CD
CHECKED BY TZIBLT

SOIL PROFILE

SAMPLES

ELEV

DEPTH DESCRIPTION

105.8 GROUND SURFACE

STRAT PLOT
NUWMBER

TYPE

"N" VALUES

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANCE PLOT ‘EI

20 40 60 80

PLASTIC

SHEAR STRENGTH kPa
Q UNCONFINED

20 40 60 80

+ FIELD VANE
& QUICK TRIAXIAL X REWMOULDED)

MATURAL

MOISTURE

CONTENT
w

| . e |
WATER CONTENT (%)
30 /m® |GR sA 81 €L

10 20

LIGAD,

REMARKS
&
GRAIN SIZE
DISTRIBUTION

Y (%)

LInrT}

UNIT
WEIGHT

LLie

0.0 TOPSCIL
Loose
Black
WMoist

0.9 Loose
Brown
Moist

S8

104.9 SAND, some silt, trace clay

gravel and clay
Stiff to hard
Brown

Wet

1028

88

CLAYEY SILT, trace to some

S8

33

88

58

trace to some clay {TILL)

Very dense
Brown to grey
Wet

102.3
3.5

3.1 SAND and SILT, some gravel,

88

238

Y,
L

1T 2R

MIS-MTO 001 07-1111-0053.GP. GAL-MISS.GDT 5/19/10 DD/SAC

12 gravel
Very dense
Grey

Wet

2.0

101.8 SAND, trace to some silt and

FIETY

S8

62

trace to some clay {TILL}
Dense to very dense
Brown to grey

Wet

SAND and SILT, some gravel,

S8

43

0 B B DAY P Y P W

88

52

P NPT W) W

88

98

96.3

e e i i i 2

P

R — RECORD OF BOREHOLE No WL19A-2A 1 0F 1 METRIC
W.0. 07-20015 LOGCATION N 4881718.4 ;E 345890.7 CRIGINATED BY 12
DIST Gentral HWY 407 BOREHOLE TYPE _ Paortable (Tripod}; Wash baring from 3.0 mto 7.5 m depth COMPILED BY DD
DATUM _Geodetic September 10, 2008 CHECKED BY TZBLT
SOIL PROFILE SAMPLES. o | w [EYRAAG CONE FENETRATION
& = pLasTIc NATURAL 00 = REMARKS
2| & um | MOSTURE Trol B T &
s o L5 & 20 40 80 8 100 CONTENT z 0
215 d1ze] = e = e w w | S & | eransizE
ELEV Elp| ¥ 2 12s| € |SHEAR STRENGTHkPa
BESORIBTIEN = i F = —t— DISTRIBUTION
DEFTH 2|5 F | 2|28 & |o unconmnED  + FIELDVANE Y )
z o
I z |E°| & |e quekTRiogAL x REMOULDED| WATER CONTENT (%)
102.0|  GROUND SURFACE i 20 A By B0 R O ym® JGR SA Sl €L
0.0 TOPSOIL
0.2 Loose 3
Block a1 | w8 | 83
Ioist ft
SAND, some silt, trace clay S
Compact to very dense S 101
Brown & 2| 88 15 fa
Wet £
R
2.
1881 -~
1.9 CLAYEY SILT, some sand < BB 7 100
Firm to very stiff
Brown
Wet
4 58 17 o
88.0 Qg9
3.1 SILTY CLAY, trace to some sand
Softto firm 5 | 88 g o
Grey
Wet
18
98 T
2
K
B 88 4 a7 I 4 g: 9 30 52
1.7
+
26
-4
g6.8 96
8.1 SAND and SILT, trace to some 4 7 35 100/04 ol g 41 39 1
gravel and clay {TILL} -:ﬂ’.
Very dense gt
Grey qﬁ’ 2
Wet B
';“;\- 95
el
94.5 1t & [ 55 fowon
7.5 END OF BOREHOLE
NOTE:
1. Wet soil samples noted at a
depth of 0.5 m below ground
surface {Elev. 101.5 m} during
drilling.
5
4 3! 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity

9.6

MIS-MTO 001 07-1111-0053.GP. GAL-MISS.GDT 5/18/10 DDJ/SAG

SHALE {BEDROCK)

88

191

105

104

103

102

101

100

i

10 42 38 12

3 32 28 9

99

98

97

END OF BOREHOLE
NOTE:

1. Water level measured in open
borehole before wash boring at a
depth of 1.1 m below ground
surface. {Elevation 104.7 m).

2. Water level measured in
piezometer at a depth of 2.5 m
below ground surface {Elevation
103.3 m}on March 23, 2008,

e s

Numbers refer to
Sensitivity

5
ok STRAIN AT FAILURE
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Sensitivity

T RECORD OF BOREHOLE No WL19-3A 1 0F 1 METRIC
W.QO. 07-20015 LOCATION N 4881734.3 ;E 345611.8 ORIGINATED BY 12
DIST Central HWY 407 BCREHOLE TYPE _ Portable {Triped); Wash bering frem 3.8 mi to 8.4 m degth CCMPILED BY DD
DATUM  Geodetic DATE Septermber S, 2008 CHECKED BY TZBLT
DYNAMIC CONE PENETRATICN
SOIL PRGFILE SAMPLES & ; RESISTANCE PLOT st IAURAL . i - TR
- g 2 g o 40 80 80 100 umir | MOISTURE Tragl = L &
5 algc : | ! ! : CONTENT zx
=2|& g el z we w w | 22 | cransize
L lm W Jlg& Q |SHEAR STRENGTH kPa
ELEY DESCRIPTION = = o g = = DISTRIBUTION
DEPTH é = ﬁ = 8 a g O UNCONFINED + FIELD VANE 'r (%)
H o
H z |E°| § |e cuekTrRiaxaL x REMOULDED| WATER CONTENT (%)
1048 GROUND SURFACE H il e el 88 KNfm® JGR SA 81 CL
i TOPSOIL
£ Loose
Black 188 7
Maist
1038 SAND, some silt, containing 104 =
0 arganics
i Loose 2| 88 6
Brown
Maoist
CLAYEY SILT to SILTY CLAY, 103
trace sand 120
Firm to hard 1204
Brown
Maist
3| ss | 87 o I | oD o2 81 37
101.8
3.1 SAND and SILT, trace to some ..@-n_
gravel, trace day (TILL}) i
Very dense My 88 | 78 2
Brown i 2t
Wet ey 101
£
RN
Ak
100.2 5
4.8 CLAYEY SILT with sand, trace to ’“Jﬁ’:
some gravel (TILL} WA s | ss | 12 100 11 25 33 31
Siff b By
Grey 2
Wet 3 "
44
; 99
8987
6.1 SAND and GRAVEL, containing
shale pieces 8 858 20 o
08.1 Compact i
5 Grey'black G
8.7 Wel :K?‘.- 98
SAND and SILT, trace to some bgE
gravel, trace clay (TILL} “e@ *
Very dense Firatal
Brown to grey :‘?"
il T 7 | ss | 182 97
ﬂ?q
96.4 AR 8 | 88 joo/oa oH w52 33 5
84 END OF BOREHOLE
NOTE:
1. Wet soil samples noted at a
depth of 3.1 m below ground
surface (Elev. 101.8 m} during
drilling.
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